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Improving quality and safety in an evolving practice

QA Q&A

Using the Model for Improvement 
and Plan-Do-Study-Act to Effect 
SMART Change and Advance 
Quality

DEAR QA Q&A,
As the medical director of a laboratory, my team and I are 
always looking for ways to improve the quality of our clini-
cal services in a cost-efficient manner. We have identified 
several opportunities to improve operations and reduce pa-
tient safety risk, and we are interested to know how various 
quality improvement (QI) tools such as Six Sigma or Plan-
Do-Study-Act (PDSA) might help us. None of us, however, 
have any formal training in the tools, and we have no budget 
to hire consultants. We also were recently told by hospi-
tal education leadership that our laboratory is not fulfilling 
the mandatory Accreditation Council for Graduate Medical 
Education (ACGME) QI1 project for our pathology training 
program. Can you help us with a low-cost, high-yield, and 
easy-to-use QI tool for our practice and for our trainees?

Dear reader,
There is no single “best” framework for QI activities and each 
has advantages and disadvantages. The Six Sigma model 
reduces performance variation using a custom data-driven 
approach, but can be complex.2 Lean manufacturing QI con-
cepts stress the importance of removing waste and improving 
productivity in daily workflows.3,4 Total Quality Management 
focuses on a commitment to quality and process at all levels 
of the organization.5 For laboratories such as yours, and for 
trainees with little QI knowledge who are looking for a simple 
tool that is easily deployed and does not require industrial engi-
neering expertise, we recommend the PDSA cycle, also known 
as the Model for Improvement. PDSA cycles can help your 
team put QI ideas into practice immediately. If your laboratory 
has an accredited cytopathology training program, involving 
trainees in QI projects will have the added benefit of fulfilling 
new ACGME QI regulatory requirements and allow the next 
generation of pathologists to acquire critical leadership skills.

What Is a PDSA Cycle?

The PDSA cycle is a 4-stage, repeating process that evolved 
from the work of American statistician Edward W. Deming. His 
goal was to use the scientific method to improve business pro-
cesses.6 Each letter of “P-D-S-A” stands for a critical phase in 

the cycle: “Plan, Do, Study, Act.” The cycle begins with devel-
oping a plan to test an improvement idea (Plan), followed by 
a small-scale experiment and data collection (Do). The team 
then observes and learns from the results (Study), and de-
cides whether or not to roll out changes or make modifica-
tions by initiating a new cycle of improvement (Act) (fig. 1). 
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To achieve incremental progress, the model was designed to 
quickly and efficiently pilot new ideas in a structured way using 
data and iterative cycles. This experimental learning process 
ensures that reliable conclusions are drawn regarding the  
effectiveness of each intervention.7

The PDSA cycle has been applied widely in health care be-
cause of its simplicity and practicality. It has been endorsed 
by the Institute for Healthcare Improvement.8 PDSA is flex-
ible and can be used for nearly any QI challenge in the lab-
oratory, from reducing the administrative workload through 
a redesign of the accessioning process to lowering the risk 
of patient mix-ups by implementing a paperless signout 
workflow.

In this installment of QA Q&A focusing on the Model for 
Improvement, we will use a simple and common example of 
how PDSA cycles can improve cytology report signout turn-
around time (TAT).

Case Example: Gynecologic Cytopathology 
TAT Project

The timeliness of finalized pathology results is a critical 
aspect of quality management for gynecological cytology 
specimens. For gynecological cases, our laboratory strug-
gles with meeting a target of signing out final reports within 5 
working days from specimen collection. Clinicians also have 
expressed concerns regarding unpredictable variations in 
TAT performance, with rates ranging from 30% to 60% of 
cases signed out within 5 days. Here, we will adopt a PDSA 
approach to improve TAT.

Stage 1: Plan

Planning is the first and foremost step in a PDSA cycle and 
sufficient time and resources must be allocated to this stage. 
Thorough and careful design helps to prevent wasted PDSA 
cycles and also determines the final quality and success of 
the QI project.

Assemble an engaged multidisciplinary team: “Who 
needs to be part of this change?”

Identifying and recruiting team members with subject matter 
knowledge of the problem or opportunity for improvement 
is a critical first step. Making sustainable improvements 
requires a collaborative team effort. A multidisciplinary team 
brings in different expertise and perspectives that are criti-
cal to effective change. This helps to break down workflow 
siloes and facilitates outsidethebox thinking for improvement 
ideas. Frontline employees should be included because they 
are closest to the work and understand vital details regard-
ing the specific challenges at hand. Engaging frontline staff 
also can be beneficial for later stages of the PDSA cycle 
when change management is required. The pilot implemen-
tation (“Do”) phase will be more successful if frontline staff 
are engaged in early planning (fig. 2).

For this project, we assembled a QI team composed of the 
cytology laboratory medical director, local operational leader-
ship (cytology supervisor), and frontline employees (cytotech-
nologists and laboratory assistants).

Define your problem and goals: “What are we trying 
to accomplish?”

Before generating improvement ideas, a concise problem 
statement with clear goals must be delineated.3 This step 
helps the PDSA team to stay focused on problems without 
overextending their scope and set specific, achievable, and 
time-bound targets.

The definition of goals is critical, and we recommend using the 
validated “SMART” method9:

•	 Specific: The goal should target a specific area of improve-
ment or answer a specific need.

•	 Measurable: The goal must be quantifiable, or at least allow 
for measurable progress.

•	 Attainable: The goal should be realistic, based on available 
resources and existing constraints.

•	 Relevant: The goal should align with quality, safety, effi-
ciency, or business objectives to be considered worthwhile.

•	 Time-bound: The goal must have a deadline or defined end 
date.

An example using SMART goals would be “Within 6 months, we 
plan to improve gynecologic cytology specimen TAT to a target 
of 75% of cases finalized within 5 days of specimen collection.” 
An example without SMART goals would be “We plan to improve 
gynecologic cytology specimen TAT, which has been a key prob-
lem and source of complaints by treating clinicians.”
Using SMART goals builds in feasibility. For example, the 
SMART system would prevent one from pursuing a project that 
requires that a new hospital information technology system be 
purchased. The SMART system ensures that goals are rele-
vant and quantifiable, with specific timelines specified up front.

Define your measurements: “What will we measure to 
demonstrate that we have achieved our goals?”

The effectiveness of your intervention can be assessed only if 
you collect data.3 There are 3 different types of measurements 
in PDSA cycles that might be appropriate. Outcome measures 
are measures that can demonstrate sustainable improvement 
in the final goal. An example would be “For this project, we will 
monitor the total number of accessioned gynecological cytology 
cases every week, and the number of cases that are signed 
out within 5 working days from specimen collection date, to 
determine the percentage of cases falling within our QI target.” 
Process measures are measures associated with an individual 
improvement idea. They enable the team to understand whether 
the change itself has been carried out as planned. An example 
would be “Using our project as an example, we identified that a 
large number of gynecological specimens are not logged into 
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our laboratory information system on the day the specimen is 
received. We believe that a reduction in waiting time for acces-
sioning will improve TAT. Therefore, we will measure percent-
ages of same-day login before and after the change.” Process 
measurements help you to understand your improvement effort 
and decipher, if the PDSA cycle fails to demonstrate the change 
you expected, whether poor adherence to the implementation 
plan contributed to the failure. Sometimes, changes to laboratory 
processes cause unexpected consequences in other areas of 
the laboratory. Balancing measures are used to assess these 
potentially negative impacts. An example would be “We are con-
cerned that our PDSA study might result in gynecologic spec-
imens receiving extra priority at the expense of other services. 
We will monitor turnaround performance for non-gynecological 
cases while our PDSA project is in place, to determine if these 
cases were affected by the change.” (fig. 3).

Develop improvement ideas: “What changes can we 
make to our workflow or system that will result in 
improvement?”

Although the PDSA framework encourages bold and simple 
ideas, the key principle of PDSA cycles is to test a feasible 
idea rapidly on a small scale and discover whether it leads 
to incremental improvement.3 Therefore, large, system-wide 
projects should be divided into small tasks and tested using 
multiple PDSA cycles before they are implemented globally.

Root cause analysis is a technique that can be used to 
identify effective improvement ideas. Root cause analysis 
exposes the underlying causes of a complex problem, and 

therefore can help to improve the efficiency of deploying 
PDSA cycles. Your hospital’s quality department may have 
an individual trained in root cause analysis available to help 
you with this technique. An example would be “After com-
pleting detailed process mapping and root cause analysis, 
we identified 2 targets for improvement. The first is a ca-
pacity bottleneck in accessioning gynecological specimens, 
which we addressed by increasing the amount of by labo-
ratory assistants available to log in specimens by 0.25 FTE 
(PDSA cycle 1). The second challenge is the performance 
variation among cytotechnologists and cytopathologists. We 
aimed to minimize variation by collecting TAT data regarding 
individual cytotechnologists (PDSA cycle 2) and cytopathol-
ogists (PDSA cycle 3), and providing them with confidential, 
personalized feedback.

Create an execution plan

At this step, summarize what you have learned from the first 
4 steps and develop detailed action steps in a spreadsheet or 
table. You should use a spreadsheet to assign tasks to each 
individual member, set timelines, allocate resources, and track 
the status of PDSA execution. Your action plan should answer 
the following questions:

•	 Who is responsible for this task?
•	 What needs to be done?
•	 When is this task due?
•	 Where will the pilot take place?
•	 What data need to be collected?

FIGURE 1.  Plan-Do-Study-Act is a 4-stage, repeating process focused on quality and process improvement that can be implemented for all 
types of laboratory (lab) processes. Adapted from Davies A, Offer M. Using sequential Plan-Do-Study-Act cycles to facilitate implementation 
of a morbidity and mortality review process. Future Healthc J. 2019;6(suppl 2):79.

FIGURE 2.  Responsibility assignment matrix. Critical when conducting quality improvement work is clarity around who is responsible for 
every task, plus accountability for task completion on a timeline. FTE indicatesfull time equivalent (employee position); PDSA, Plan-Do-
Study-Act; TAT, turnaround time.
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Stage 2: Do

The major tasks in this stage are: 1) measure baseline data; 
2) pilot the improvement ideas; and 3) observe and collect 
follow-up data. It is critical to collect baseline data prior to 
implementing any changes. Such data not only confirm the 
need for the QI initiative but also allow you to evaluate the 
effectiveness of your intervention(s) through comparison of 
preimplementation and postimplementation results. In ad-
dition to gathering quantitative data, you should consider 
collecting qualitative feedback by observing processes and 
interviewing participants. As you watch what happens during 
the experiment period, you will be able to document how the 
people involved react to the changes, problems raised, and/or 
unexpected effects. Qualitative feedback can help you adjust  
existing plans and can lead to new improvement ideas.

Stage 3: Study

Visualize data

Once the hard work of implementing pilot changes and mea-
suring their impact is complete, you may have hundreds or 
thousands of data points. How to best analyze these data and 
draw meaningful conclusions is the key at this stage. Instead of 
poring over numerical spreadsheets and summary reports, con-
sider visualizing the data using charts and graphics. Typically, 

this is a more efficient way to evaluate outcomes. Run charts 
display observed data over time and are the most frequently 
used graphic in QI. Run charts make trends or patterns over 
a specified period of time easy to identify. Comparisons be-
tween different PDSA cycles make it easy to recognize effective 
change.10,11 Other data visualization techniques such as control 
charts for detecting process stability and reliability and Pareto 
charts for identifying most frequent defects also can be adopted 
depending on the type of data you collect.12 An example follows. 
In the top run chart, the percentage of cases signed out within 
5 days was plotted against the week. The PDSA cycles were 
indicated using text and different background shading. In the 
bottom run chart, the percentage of cases accessioned on the 
day they were received is plotted by week.

Evaluate the results

The effectiveness of the interventions can be determined by 
comparing test results with the goals we drafted in stage 1. We 
may find that the change has been very successful, but it also is 
common to find that the results failed to meet expectations. The 
purpose is not to judge the PDSA cycle by assigning a binary 
“pass” or “fail.” In many cases in which the results did not attain 
preset goals, the change still might achieve some improvements 
when compared with the baseline. The process of evaluating the 
results is more about identifying trends or patterns and learning 

FIGURE 3.  Run charts display turnaround time results over multiple Plan-Do-Study-Act (PDSA) cycles.
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TABLE 1.  PDSA Stages

Stages Steps Key Points Cytopathology Case Study

Plan Build a team •	 Multidisciplinary
•	 Frontline engagement

•	 Cytology laboratory medical director
•	 Cytology supervisor
•	 Cytotechnologists
•	 Laboratory assistants
•	 Quality improvement analyst/data analyst

Define scope and set 
goals

 SMART rules
•	 Specific: Target a specific area of improve-

ment or answer a specific need
•	 Measurable: Quantifiable or allow for measur-

able progress
•	 Attainable: Realistic goals based on available 

resources and existing constraints
•	 Relevant: The goal should align with quality, 

safety, efficiency, or business objectives to be 
considered worthwhile

•	 Time-bound: The goal must have a deadline 
or defined end date

Using SMART rules:
•	 Within 6 mo, we plan to improve gynecologic cytology specimen 

turnaround time to a target of 75% of cases finalized within 5 d of 
specimen collection.

Without SMART rules:
•	 We plan to improve the gynecologic cytology specimen turnaround 

time, which has been a key problem and source of complaints by 
treating clinicians

Design measurements  Type of measurements
•	 Outcome: Measurements demonstrate 

change has led to sustainable improvement in 
the final goal

•	 Process: Specific measurements to evaluate 
the implementation of an improvement idea

•	 Balancing: Measurements to monitor unex-
pected consequences

•	 Outcome: Weekly percentage of gynecological cytology cases that are 
signed out within 5 working d from specimen collection date

•	 Process: Daily percentage of gynecological specimens that are logged 
into LIS on the same d

•	 Balancing: Average turnaround time in d for nongynecological cases

Develop improvement 
ideas

•	 Target root causes using a “Root Cause 
Analysis” form if possible

•	 Simple and incremental

•	 Re-deploy laboratory assistant (0.25 FTE) to help with logging in speci-
mens (PDSA cycle 1)

•	 Reduce performance variations among cytotechnologists by providing 
timely data-driven feedback (PDSA cycle 2)

•	 Reduce performance variations among cytopathologists by providing 
timely, data-driven feedback (PDSA cycle 3)

Create an action plan •	 Who, what, when, where, and what data
•	 Assignment matrix

See Figure 1

Do Collect quantitative 
data

•	 Must collect baseline data at the start •	 Data from 6 wks prior to implementing any improvements served as 
baseline data

Gather qualitative 
feedback

•	 Observe and interview •	 Document what frontline laboratory assistants think about the task 
adjustment and how cytotechnologists/cytopathologists react to the 
new mechanism of turnaround time performance feedback

Study Visualize raw data •	 Run chart displays observed data in a time 
sequence to identify trends and patterns

See Figure 2

Evaluate results •	 Not a binary assessment
•	 Focus on patterns, trends, and lessons 

learned

See Figure 2
•	 PDSA 1: Adding 0.25 FTE to specimen accessioning area in-

creased the overall signout turnaround time success rate from 51% 
to 69%

•	 PDSA 2: Providing cytotechnologists with timely performance feed-
back eliminated some variations and improved the overall signout 
turnaround time success rate to 78%

•	 PDSA 3: Signout turnaround time success rate did not change after 
implementing feedback mechanism to cytopathologists

Act Adopt and scale-up  •	 Continuous improvement via iterative cycles •	 Reallocated a surgical pathology laboratory assistant (1 FTE) to 
cytology laboratory after we observed positive results from cycle 1

•	 Incorporated performance feedback mechanism for cytotechnolo-
gist into a standard practice in our laboratory

Modify and retest  •	 Analyze discrepancies and find correctable 
root causes

Present data to labora-
tory personnel

 •	 Presenting data not only will lead to greater 
acceptance of the changes you are recom-
mending, but will increase familiarity with QI 
in general and PDSA specifically in the labora-
tory and will lead to new ideas and projects

Drop and start a new 
change

 •	 Failures are normal •	 No improvement identified in PDSA cycle 3; intervention to provide 
performance feedback to cytopathologists was discontinued and a 
new PDSA cycle was initiated focusing on resident/fellow preview time 
for abnormal cases prior to signout by the cytopathologist

Abbreviations: FTE, full time equivalent (employee) ; LIS, laboratory information system; PDSA, Plan-Do-Study-Act; QI, quality improvement; SMART, Specific (the goal 
should target a specific area of improvement or answer a specific need), Measurable (the goal must be quantifiable or at least allow for measurable progress), Attainable 
(the goal should be realistic based on available resources and existing constraints), Relevant (the goal should align with quality, safety, efficiency, or business objectives to 
be considered worthwhile), and Time-bound (the goal must have a deadline or defined end date).
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from what worked and what did not. An example would be  
“In PDSA cycle 1, we found that by reallocating existing human  
resources (0.25 FTE) to the accessioning station in the after-
noon, our weekly average success rate of meeting the TAT tar-
get improved from 51% to 69%. In PDSA cycle 2, we deployed 
weekly TAT reports in a dashboard that gave each cytotechnol-
ogist timely performance feedback. This helped to further boost 
our success rate to an average of 78%. In PDSA cycle 3, we 
implemented a similar dashboard turnaround report for pathol-
ogists to address variability in TAT among pathologists. PDSA 
cycle 3 did not result in any further improvements in TAT.”

Stage 4: Act

Based on reflection regarding the results, future actions can 
be summarized into the following 3 categories.13

Adopt and scale-up

When goals are achieved by the pilot implementation without 
causing unexpected problems, it may be appropriate to ex-
pand the program to a larger scale or spread it across your 
entire practice. At this stage, it also is important to consider 
plans to sustain the gains, or make even further improve-
ments, through future PDSA cycles that contribute to “contin-
uous improvement.”

Modify and retest

If the original plan failed to achieve the desired results or 
caused new problems, analyze the discrepancies to try to un-
derstand why. It is at this stage that qualitative data, including 
discussion with the participants, can be useful. If the failures 
can be corrected, consider modifying the plan and retesting 
through a new PDSA cycle.

Drop and test a new change

It is very common to have a failed PDSA cycle in the improve-
ment journey. If your team believes a different approach would 
be more successful, consider abandoning the current interven-
tion and starting a new cycle with a different plan. An example 
would be “We adopted and scaled up the idea of increasing 
capacity at the accessioning station. We reallocated a surgical 
pathology laboratory assistant (1 FTE) to the cytology labora-
tory after we observed positive results from PDSA cycle 1. The 
intervention was continuously effective, with the average TAT 
success rate remaining higher than 85%. Performance feed-
back for the cytotechnologist also appeared to improve the TAT 
and now is standard practice in our laboratory. A similar feed-
back mechanism for cytopathologists helped to address per-
formance variation. However, it did not appear to improve the 
overall laboratory gynecologic cytology signout TAT further.” 
A summary of all PDSA cycle phases, key points, and corre-
sponding details from the case study is provided in Table 1.

Conclusions

The PDSA cycle is a simple QI tool that requires few resources, 
can be deployed rapidly, and can lead to meaningful change. 
Thorough planning is critical to success. To be successful, one 
must be able to measure either the quality and safety outcome 
desired, critical process metrics, or both. Qualitative data are 
important to collect because they can be invaluable in generat-
ing new hypotheses for process improvement. Data analysis is 
best performed using run charts and other validated visual QI 
tools. If your PDSA intervention is effective, laboratory policies 
should be formalized to reflect QI changes and new workflows. 
To ensure success in QI endeavors, quality leadership should 
plan to present the data collected and PDSA project ideas to 
as many involved personnel as possible regardless of rank or 
title. By its nature, QI is innovative, iterative, and collaborative 
and therefore both successes and failures are expected as the 
process evolves. A successful QI project using PDSA can im-
prove patient outcomes, laboratory efficiency, and morale and 
engagement among the laboratory team.

FUNDING SUPPORT

No specific funding was disclosed.

CONFLICT OF INTEREST DISCLOSURES

The authors made no disclosures.

References
	1.	 Accreditation Council for Graduate Medical Education. ACGME 

Program Requirements for Graduate Medical Education in Anatomic 
Pathology and Clinical Pathology. Accessed June 3, 2020. https://
www.acgme.org/Porta​ls/0/PFAss​ets/Progr​amReq​uirem​ents/300_
Patho​logy_2019.pdf?ver=2019-06-18-15155​9-913

	2.	 Bendell T. A review and comparison of Six Sigma and the Lean orga-
nizations. TQM Magazine. 2006;18:255-262.

	3.	 Liker JK. The Toyota Way. McGraw-Hill; 2004.

	4.	 Ohno T. Toyota Production System: Beyond Large-Scale Production. 
Productivity Press; 1988.

	5.	 Sarkar D. The Managers Handbook for Total Quality Management. 2nd 
ed. Beacon Books; 1998.

	6.	 Moen R; Associates in Process Improvement. Foundation and history 
of the PDSA cycle. Accessed January 27, 2020. https://www.deming.
org/uploa​ds/paper/​pdsa_histo​ry_ron_moen.pdf

	7.	 Taylor MJ, McNicholas C, Nicolay C, Darzi A, Bell D, Reed JE. 
Systematic review of the application of the Plan-Do-Study-Act method 
to improve quality in healthcare. BMJ Qual Saf. 2014;23:290-298.

	8.	 Institute for Healthcare Improvement. Science of Improvement: testing 
changes. Accessed January 27, 2020. http://www.ihi.org/resou​rces/
Pages/​Howto​Impro​ve/Scien​ceofI​mprov​ement​Testi​ngCha​nges.aspx

	9.	 Doran GT. There’s a S.M.A.R.T. way to write management’s goals and 
objectives. Manage Rev. 1981;70:35-36.

	10.	 Heher YK, Chen Y, VanderLaan PA. Measuring and assuring quality 
performance in cytology: a toolkit. Cancer Cytopathol. 2017;125(suppl 
6):502-507.

	11.	 Westgard JO, Barry PL, Hunt MR, Groth T. A multi-rule Shewhart chart 
for quality control in clinical chemistry. Clin Chem. 1981;27:493-501.

	12.	 Levey S, Jennings ER. The use of control charts in the clinical labora-
tory. Am J Clin Pathol. 1950;20:1059-1066.

	13.	 American Medical Association. Plan-Do-Study-Act (PDSA): acceler-
ate quality improvement in your practice. Accessed January 27, 2020. 
https://edhub.ama-assn.org/steps​-forwa​rd/modul​e/2702507

https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/300_Pathology_2019.pdf?ver=2019-06-18-151559-913
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/300_Pathology_2019.pdf?ver=2019-06-18-151559-913
https://www.acgme.org/Portals/0/PFAssets/ProgramRequirements/300_Pathology_2019.pdf?ver=2019-06-18-151559-913
https://www.deming.org/uploads/paper/pdsa_history_ron_moen.pdf
https://www.deming.org/uploads/paper/pdsa_history_ron_moen.pdf
http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementTestingChanges.aspx
http://www.ihi.org/resources/Pages/HowtoImprove/ScienceofImprovementTestingChanges.aspx
https://edhub.ama-assn.org/steps-forward/module/2702507

