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iv Practical QI: The Basics of Quality Improvement

This manual is intended to be a primer for the study of 
quality improvement. Section I is a quick guide through 
the basics to introduce vocabulary and concepts. 
Section II contains a detailed explanation of how to 
approach a quality problem and design and “test” 
an improvement project. Beyond that, each section 
can be read independently to focus your learning on 
relevant issues to the patients for whom you care 
and the local opportunities for improvement. Each 
section has references; however, if you are looking for 
the most relevant sources for each topic consider the 
recommended readings located just below each section.

As the world of surgical quality and safety is constantly 
growing and evolving, our aim for this manual is to do 
the same. New editions will be released periodically as 
content is updated and added to. For the next edition, 
our plans include an increased number of case studies 
as well as additional examples of how various training 
programs have implemented quality curricula. We hope 
you find the current format helpful.

User’s Guide
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SECTION I

OBJECTIVES

At the end of this section, the learner should be able to:

•	Understand the vocabulary of quality improvement 
and patient safety

•	Be familiar with regulations regarding quality and 
safety in surgery

•	Be aware of the Quality In-Training Initiative, a national 
initiative designed to advance quality and safety in 
academic surgery

Quality improvement (QI) involves many different things. 
It encompasses safety, appropriateness, and efficiency. 
It relates to almost every facet of the human experience 
with the surgical profession. To illustrate the wide range 
of potential targets for quality improvement efforts, 
consider the common example of a patient with a 
postoperative fever. In order to minimize the risk of septic 
shock and death from an infectious cause, there are no 
less than 10 steps that present as potential opportunities 
for the care delivered to be excellent or poor (Table 1, this 
page).

The purpose of this section is to give you a basic 
understanding of the various techniques used to 
assess quality and safety, to help you examine your own 
results, and to provide an introduction to the regulatory 
world you will face as a practicing surgeon. Just as the 
skill set for a successful surgeon includes more than 
technical knowledge, surgical residency is no longer a 
matter of simply accruing five years and at least 750 
cases. Optimal care of surgical patients includes not just 
performing technically sound procedures, but deciding 
when to operate and on whom, and ensuring patients 
receive appropriate care pre- and postoperatively. 
Increasingly, the performance of health systems, 
hospitals, and individual practitioners is being tracked 
and used to determine rewards or penalties for high and 
low performers. Surgical residents need to understand 
the standards and criteria they will be judged on once in 
practice. Safety and quality are not abstract concepts to 
be learned and forgotten. The concepts included in this 
manual will serve you for the rest of your career as you 
strive to become the best and safest surgeon you can be 
for your patients and yourself.

A. KEY CONCEPTS

The disciplines of quality improvement and patient safety 
have roots in industrial manufacturing, aviation safety, and 
efforts to improve health care outcomes dating back to 
the early 1900s. The vocabulary can seem overwhelming 
and full of acronyms. While some of the tools and 
approaches seem simple, many of them have been 
rigorously developed over years (or decades) in fields 
such as business management and manufacturing. This 
section will briefly introduce the concepts and vocabulary 
that further sections of this manual will expand on.

Overview: Making Sense of Quality and Safety from the Resident Perspective

TABLE 1. Patient care steps required to properly manage a 
postoperative fever
•	Detect the fever in a timely fashion

•	Evaluate the patient, paying attention to patient 
complaints and physical signs

•	Provide medical management for symptom control to 
maintain patient satisfaction, but avoid treating protective 
physiologic derangements like tachycardia

•	Order the correct and appropriate tests without utilizing 
unnecessary resources

•	Make sure tests are completed properly (including 
using the correct techniques for necessary diagnostic 
procedures ranging from lab draws to radiology studies, 
using the correct equipment, efficient transport of the 
patient or necessary samples, and correct performing of 
the actual tests to minimize errors)

•	 If the patient had an unavoidable adverse event during a 
test, was rescue available? Was it successful?

•	Obtain the results of tests in a timely fashion

•	Examine and correctly interpret the results of the tests

•	Make an appropriate care plan in conjunction with the 
patient, family, and other providers

•	Communicate with the patient and family so they 
understand the plan

•	Communicate with other members of the care team

•	Provide correct medical management to treat the cause in 
a timely fashion
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SECTION I

Broadly speaking, quality is the standard of something 
as measured against other things of a similar kind; 
the degree of excellence of something.1 In the surgical 
profession, there are many ways of evaluating patient care 
that we can use to benchmark our performance against 
that of our peers or against universal standards. When 
these evaluations are turned into numbers (or quantified), 
we call them measures. When evaluating health services, 
measures have traditionally been divided into three 
categories: structure, process, and outcome.2 Structural 
measures refer to the physical and organizational aspects 
of care settings (for example, number of hospital beds, 
nurse to patient ratios, academic versus private hospitals, 
volume of care provided, and so on). Processes of patient 
care refer to the type of care or way in which care is 
delivered (for example, appropriate use of preoperative 
antibiotics and correct ordering and administration of 
postoperative DVT prophylaxis). Process measures are 
often the best targets for the assessment of resident-
directed quality improvement. Outcomes refer to what 
actually happens to patients, often as a result of the 
structures and processes of care. Mortality, postoperative 
complications, and functional outcomes are all examples 
of outcomes measures. A fourth type of measure, called 
a balancing measure, is used to track unintended 
consequences of quality improvement projects, such 
as an increased incidence of readmissions after the 
implementation of a fast-track enhanced recovery protocol 
for colorectal surgery patients. 

The goal of quality improvement is to elevate the standard 
of surgical care. It is not an end game or something that 
is ever definitively achieved; it is a continuous process 
that uses rapid cycle interventions to perpetuate a 
constant effort to better the care that we provide to our 
surgical patients. Quality improvement is a science, with 
data and techniques that are used to design or plan 
“experiments” to fix problems. The trials or experiments 
are called quality improvement projects or initiatives. 
While the basic framework of the quality improvement 
process is the same as the scientific method, there 
are key differences in perspective that are important to 
understand. Unlike scientific research projects, which 
aim to establish fixed universal truths and discover 
new knowledge, quality improvement efforts focus on 
the implementation of established principles. Quality 
and safety efforts focus on the interactions between 
humans and organizational systems. As such, QI is deeply 
grounded in the local context; projects that succeed in 
one setting may not have the same impact in another 
institution. In general, projects should be run quickly, on 
the order of weeks or months rather than years, which 
allows multiple cycles of the process to occur within a 

short period. If the initial design of a project does not 
successfully correct the targeted quality defect, the 
project should be scrutinized to identify the reasons why 
success was not achieved and then modified in response 
to each “failure.” Even after a project is successful, 
there should be continued monitoring and revisions. This 
ongoing cyclical process has many names, including trial 
and error, rapid cycle intervention, “fail fast forward,” and 
“plan, do, study, act” or PDSA. 

Quality improvement is frequently discussed 
simultaneously with patient safety. These concepts are 
related but not synonymous. The discipline of patient 
safety focuses on behavior and conditions that minimize 
the risk of harm to patients. It is tightly coupled to the 
principles put forth in the Hippocratic Oath: “first, do 
no harm.” Alternatively, quality improvement posits that 
through attention to detail we can consistently improve 
upon the care that we deliver to help our patients. When 
combined, the two ideas are aimed at safeguarding 
patients from human error through systematic protections 
and automated processes developed by people. 
Investigations into the causes of medical errors have 
shown that they are rarely due to the failure of an 
individual person, but rather due to systems failures, or 
a series of breakdowns in overlapping processes. As a 
result, quality improvement efforts often aim to improve 
processes of care or address systemic issues to achieve 
better surgical outcomes. Although it can be helpful to 
examine outcomes or results at the level of an individual 
institution, care team, or provider, quality improvement 
efforts rarely focus on individual actions. Instead, quality 
improvement aims to change unsafe conditions, improve 
patterns of behavior, and enhance the culture of health 
care delivery in order to create a system that supports 
the needs of patients.

Quality improvement methodology is centered on data. 
Data are used to define problems, examine possible 
causes, and test the success of quality improvement 
initiatives. Sources of data and techniques to analyze 
data will be discussed in detail in Section II.

Teamwork and collaboration are required to succeed 
in quality improvement. As surgeons, we must learn to 
be leaders in the process so we can act as champions 
for our patients. Being a leader means we must be able 
to function effectively within interprofessional teams, 
foster open communication and mutual respect for other 
providers and patients, and share in decision-making to 
achieve quality patient care. The importance of a strong 
safety culture is becoming increasingly clear. Section 
III covers the existing state-of-the art knowledge in this 
realm. 

Overview: Making Sense of Quality and Safety from the Resident Perspective
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Overview: Making Sense of Quality and Safety from the Resident Perspective

SECTION I

Leadership is the act of directing an organization or 
group of people. The leader is the person who leads 
or commands a group, organization, or country. There 
are many possible successful leadership strategies. 
Successful leadership styles likely vary across cultures 
and personality types and depend on the task at hand. 
In this manual, we will focus on leadership skills that 
have proven to be successful in quality improvement. The 
leadership style that has been most successful in quality 
efforts is quite different than the traditional stereotype of 
the surgeon as a flawless, never-to-be-questioned dictator. 
Within surgical quality improvement, the best leaders 
often spend 70 to 80 percent of their time listening 
and the rest of their time empowering their disciples to 
succeed. This switch in the surgical leadership style from 
dictator to humble leader is one of the most powerful 
changes that is going on in the surgical profession today. 
Inspiring leaders have vision, charisma, compassion, and 
emotional intelligence amongst other traits. However, 
these traits do not determine the effectiveness of a 
leader; action and the ability to inspire action in others to 
make sustainable change mark the success of a leader.

There are many barriers to achieving buy-in to quality 
improvement in the surgical profession (and other medical 
disciplines). The importance of an organizational culture 
that prioritizes safety is discussed in Section III of this 
manual. Having leaders at multiple levels throughout 
an organization is important. There are also practical 
problems. Health care is full of bureaucracy. Care 
systems are often underdeveloped and under resourced, 
so implementing and sustaining change can feel like a 
momentous task. Surgeons and surgical residents are 
often overworked and have multiple competing priorities. 
There can also be resistance to the principles of iterative 
change, or skepticism regarding the reliability of the data 
being used. 

We hope this manual will help you overcome these 
barriers in your own institution. Most importantly, we hope 
it will introduce you to a way of approaching your own 
practice. Learn for yourself and apply the concepts to the 
way that you care for your patients. You will find others 
who are motivated and interested to join your mission. 
Over time, you will find that the quality improvement 
approach will make you a better surgeon, technically and 
as judged by your patient outcomes. The improvements 
in tangible and intangible measures will motivate you 
to continue to strive for quality improvement and your 
success will be infectious to those around you.

B.  THE CURRENT STATE OF QUALITY IMPROVEMENT IN THE U.S.

Surgical patients are vulnerable. They entrust their 
bodies and lives to our care. Therefore, society provides 
protection for each patient in the form of rules and 
regulations from varied sources, both governmental 
and professional organizations. In the U.S., the modern 
patient safety and quality improvement efforts are often 
dated back to the Institute of Medicine publication, To 
Err is Human: Building a Safer Health System (1999) 
and Crossing The Quality Chasm (2001).3,4 These 
reports concluded that between 44,000 to 98,000 
people die each year as a result of preventable medical 
errors and identified six dimensions of health care 
that improvements should target: patient safety, care 
effectiveness, patient-centeredness, timeliness, care 
efficiency, and equity. As a result, a national focus on 
patient safety and quality improvement has resulted in a 
large number of new regulations in health care delivery. 
These regulations have been published by governing 
bodies at the national, local, and specialty levels. 

The goal of this section is to introduce you to these 
policies and regulations. Understanding the regulations 
that exist will help you as a surgeon best perform your 
professional duty to protect your own patients and work 
to effect changes that will optimize patient care while 
preserving the surgeon patient relationship and providing 
opportunities for future advances in surgical care.

National Regulations

The trendsetter for many of these initiatives is the Center 
for Medicare & Medicaid Services (CMS). CMS provides 
health care coverage or insurance for more than 100 
million U.S. citizens. It is a government run insurance 
plan that also pays for graduate medical education, 
which means that your salary as a surgical resident is 
subsidized by CMS through the hospital that employs 
you. As a collective workforce, if your institution does 
not comply with CMS regulations or performs poorly on 
certain quality indicators, partial payment for your job 
may be withheld. Because of the multiple roles that CMS 
plays in health care, it has incredible influence on national 
standards, as described below. 

The Surgical Care Improvement Project (SCIP) is an 
example of a CMS initiative. It was established in 2006 by 
CMS to reduce the rate of surgical complications. There 
are nine publicly reported SCIP measures, six of which 
focus on postoperative infection.5 The measures include 
selection, timing, and discontinuation of preoperative 
antibiotics; appropriate hair removal practices; 
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perioperative normothermia; and normoglycemia in 
selected patients. The final three measures include 
routine venous thromboembolism prophylaxis (ordering 
and administration) and perioperative use of beta 
blockers. These parameters are all process oriented and 
have been replaced in large part by outcomes measures 
such as the Patient Safety Indicators (PSIs), Hospital-
Acquired Conditions (HACs), and readmissions.

The SCIP measures are an example of core measures. 
Core measures are indices established by CMS used 
to score or evaluate hospital and individual surgeon 
compliance with standards of care. They were designed to 
enable the measurement of the quality of care provided to 
patients. The measures cover multiple factors, including 
infection rates (especially catheter-associated urinary 
tract infections [CAUTI], central line-associated blood 
stream infections [CLABSI], and surgical site infections 
[SSI]), hand hygiene rates, readmission rates, and death 
rates. 

Medicare is a federally funded insurance plan. As such, 
it is tightly regulated by the government, and payments 
issued to hospitals and physicians are controlled by 
the law. Recently, in the spirit of patient protection and 
cost containment, federal law mandated that hospitals 
cannot receive additional payment from Medicare or 
charge Medicare patients for treating them for hospital-
acquired conditions.6 Hospital-acquired conditions are 
preventable events occurring during a hospital stay. 
The HAC measures are calculations of how often a 
particular preventable event occurs at a given hospital 
among certain Medicare beneficiaries. CMS currently 
measures HACs considered to be rare or entirely 
avoidable events, including venous thromboembolic 
events (VTEs), CAUTIs, fractures resulting from a fall, 
certain SSIs, and pneumothorax following a central 
line placement. The calculation of HAC measures only 
includes patients who acquired the condition(s) during 
their hospital stay. Patients who arrived at the hospital 
with any of these conditions are not included, but 
documentation is necessary to prevent the problem 
being reported as a HAC. Presently, CMS also considers 
some HACs to be “never events,” meaning they should, 
in theory, never happen in the process of patient care. 
In fact, reimbursement for these never events may be 
withheld from the hospital (and eventually, the surgeon). 
Never events include wrong site surgery, retained foreign 
objects, and decubiti. 

In an effort to drive improvements in the overall patient 
experience, CMS helped to develop the Hospital 
Consumer Assessment of Healthcare Providers and 

Systems (HCAHPS) measures to capture patient-reported 
outcomes of the medical and surgical care that they 
receive.7 HCAHPS asks patients about their opinions 
regarding the quality of care provided by nurses and 
doctors, the hospital environment, and their overall care. 
HCAHPS includes an assessment of the clarity of the 
information they received at discharge, as well as an 
overall rating of the hospital and general demographics. 
Patients can view HCAHPS scores for individual hospitals 
online via Hospital Compare. 

Beginning in October 2012, the information recorded in 
the HCAHPS survey was added to the measures used to 
calculate value-based incentive payments in the Hospital 
Value-Based Purchasing program. This program is a 
new system of reimbursement designed to pay hospitals 
for inpatient care based on their performance on core 
measures and patient satisfaction scores. It is an 
attempt to move from paying for the quantity of services 
performed to the quality of care provided.

As an extension of the Hospital Value-Based Purchasing 
efforts, the Bundled Payments for Care Improvement 
(BPCI) Initiative is a three-year trial designed to test four 
new models of payment for health care services. Each 
model defines the service provided differently and broadly 
links services, in unique combinations, in an attempt to 
identify the most cost-effective way to deliver medical 
services while factoring in health care-related outcomes 
and patient experiences. In one model, there will be one 
payment to the hospital for all care rendered during the 
hospitalization and for any subsequent hospitalizations 
during the 30 days following discharge. This means that 
any hospitalization within those 30 days will have to be 
paid for by the hospital and, furthermore, that the hospital 
will decide the physician payment schedule, not CMS. 

CMS is also working to create financial incentives for 
physicians that are directly related to the outcomes of 
the patients they treat. In an effort to get an accurate 
measure of individual physician outcomes, the Physician 
Quality Reporting Systems (PQRS) was mandated by the 
Tax Relief and Health Care Act of 2006. The PQRS is a 
program that uses a combination of incentive payments 
and payment adjustments to promote reporting of quality 
information by eligible professionals.8 To promote the 
reporting of individual quality information, an incentive 
payment was awarded to physicians in 2013 for self-
reporting, and beginning in 2015 penalties were applied 
to physicians who failed to report their quality measures. 
The percentage penalty for not reporting is scheduled to 
grow to 4 percent in the future.
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Another financial incentive for quality reporting comes 
from the Medicare Access and CHIP Reauthorization 
Act (MACRA), passed by Congress in April 2015. The 
foundation for MACRA was laid in the 1997 Balanced 
Budget Act, which put much of the financial burden 
of containing rising Medicare costs on physicians by 
imposing a limit on physician fees termed the Sustainable 
Growth Rate (SGR). Although it was never implemented, 
the SGR was strongly opposed by most physicians. 
MACRA replaced the SGR with a complicated formula 
intended to reward physicians with favorable outcomes 
while penalizing those who don’t meet benchmarks. It 
establishes new tracks for Medicare Part B payments that 
require self-reporting of a surgeon’s results and outcomes 
and is an example of how important it is to develop a 
system to log your own cases and outcomes, as it is 
widely anticipated that self-reported outcomes will be 
used in the future not only by Medicare but also private 
insurers.

On the horizon, many insurers, including CMS, will subject 
practices (and perhaps individuals) to “quality tiering.” 
Quality tiering will determine if a group’s performance is 
statistically better than, or the same as, or worse than the 
national mean. Quality tiering could result in a positive or 
negative payment adjustment.9 

CMS is also increasingly interested in including patient-
reported outcomes, discussed in detail in Section VI of 
this manual.

Many of the regulations described above rely on the 
principle that requiring public reporting of adverse event 
rates will drive local and national efforts to improve, 
which has necessitated the creation of an infrastructure 
for reporting and analyzing this data. As you will see 
throughout this manual, data play an incredibly important 
role in quality efforts. Quality assessment relies on the 
ability to triangulate data to get an accurate measure of 
organizational or individual performance. Triangulating 
data means validating the results by cross-verification 
from two or more sources. While CMS provides the core 
measures, other organizations have developed similar 
metrics for use in quality assessment.

The Agency for Healthcare Research and Quality (AHRQ) 
Patient Safety Indicators (PSIs) are quality measures 
previously based on International Classification of 
Diseases Ninth Revision Clinical Modification (ICD-9-
CM) codes. In 2015, ICD-10 was introduced. ICD-10-CM 
codes are assigned at the time of hospital discharge by 
professional coders and abstracted from the physician 
documentation in the medical record. They reflect the 

patient diagnoses and, in conjunction with the procedural 
codes, determine the hospital payment for the care 
rendered to the patient during the acute hospitalization. 
Patient Safety Indicators (PSIs) measure complications 
for disease-specific areas by attempting to detect 
complications and adverse events using secondary 
diagnosis codes. Many PSIs have been shown to be 
unreliable in detecting preventable adverse events 
following a surgical procedure. At the provider level, 
however, the PSIs are being used to present a picture 
of patient safety within a hospital. The measure set 
covers a variety of areas such as selected postoperative 
complications, selected technical adverse events, 
technical difficulty with procedures, and obstetric trauma 
and birth trauma.4 Examples of the PSIs include PSI-04 
Death in surgical patients with treatable complications, 
PSI-09 Postoperative hemorrhage or hematoma, and 
PSI-14 Postoperative wound dehiscence. The latest 
PSIs (version six, published in 2016) now include PSI-10 
Postoperative acute kidney injury requiring dialysis, PSI-11 
Postoperative respiratory failure, and PSI-15 Unrecognized 
abdominopelvic accidental puncture or laceration. A 
compilation of PSIs, PSI 90, yields a risk-adjusted score 
that is reported regularly to CMS and published in several 
forms available to the public. The PSI measures are 
also utilized by CMS to reimburse hospitals. Precise 
documentation in the medical record by residents and 
attendings becomes extremely important, as coders can 
only submit what is in the medical record. Accidental use 
of the wrong term, such as “postoperative respiratory 
failure” for a patient admitted to the intensive care unit 
(ICU) intubated because of hypothermia and extubated 
the following morning, can have significant negative 
consequences for the hospital and even the individual 
surgeon. Despite well-documented limitations, PSIs are 
regularly reported to CMS for all acute hospitalizations.

As an alternative solution to the outcomes measured 
by CMS and AHRQ, the American College of Surgeons 
National Surgical Quality Improvement Program (ACS 
NSQIP®) provides physicians and hospital systems 
with data on the relative quality of care they deliver 
and highlights areas in which improvement might be 
considered. The program reports on a number of general 
surgical complications across multiple specialties and 
procedure-specific outcomes for a variety of individual 
procedures. The 30-day outcomes measured by ACS 
NSQIP are risk-adjusted and validated to measure and 
improve the quality of surgical care.10 The collection 
process is standardized and captures data on a 
convenience sample of patients undergoing both inpatient 
and outpatient procedures. Work continues to develop 
specific ACS NSQIP datasets for subspecialties, such as 
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vascular and pediatric surgery. There is now an extensive 
track record of publications demonstrating outcomes 
with ACS NSQIP, with more than 800 hospitals using the 
system and the outcomes of more than 3 million patients 
in the data base. 

Institutional Regulations and Quality Structures

Health care institutions must meet not only the federal 
and insurance-driven regulations described above, but 
also standards put forth by accreditation organizations. 
These regulations include standards for credentialing or 
granting privileges to practitioners. In response to the 
myriad and often overlapping requirements of the different 
regulatory bodies, almost all hospitals, and many surgery 
departments, have robust quality and safety divisions or 
personnel that can serve as resources as you enter the 
realm of quality improvement. 

U.S. health care organizations are accredited by The 
Joint Commission on the Accreditation of Healthcare 
Organizations and Programs (JC), an independent not-for-
profit. A number of quality-related regulations are required 
by the JC. For example, individual hospitals are required 
to have a Focused Professional Practice Evaluation Plan 
(FPPE). FPPE serves as a method for credentialing new 
physicians or examining the performance of physicians 
either at set intervals or when there is a question of 
competency.11 The program for new surgeons may 
include proctoring and direct supervision, review of cases 
and indications for surgical procedures, or review of 
results from a limited number of cases. Each hospital 
and department or section determines the criteria for 
independent privileging, which is usually a time-restricted 
review with the monitoring dependent on the physician.

JC also mandates an Ongoing Physician Performance 
Evaluation Plan (OPPE). The OPPE functions as a 
method to assess a medical practitioner for competency 
at an organizational level, either continuously or as 
needed. OPPE has also been termed “evidence- based 
credentialing.”12 It is usually a prerequisite for re-
credentialing or changes in hospital privileges. Multiple 
factors can be incorporated into these evaluations, 
including performance on core measures, cost, 
professionalism, and patient feedback. Frequently, a 
hospital will appoint a Peer Review Committee at the 
department, section, or hospital level. This committee 
provides a process by which a designated peer group 

reviews the surgeon’s outcomes to determine areas 
for process improvement or the need for FPPE for an 
individual practitioner.13 In certain organizations, the OPPE 
will tier their physicians to motivate practitioners to reflect 
on the quality or cost of the care that they provide and 
initiate an improvement effort.

As a result of these requirements as well as the national 
focus on quality and safety, every hospital has annual 
quality targets or initiatives. As you are developing quality 
improvement expertise within your residency program, 
make sure you know what the institutional initiatives 
are. It can be very helpful to introduce yourself to the 
personnel directly working on quality improvement 
initiatives within your department. Your institution may 
have a patient safety officer or a chief quality officer. In 
many organizations, residents are not well integrated into 
the existing quality infrastructure. Sometimes, quality 
improvement initiatives are designed at the institutional 
level without soliciting input from house staff. As an 
integral part of the care team, and the true “front-line” 
workers, residents often have unique perspectives on 
institutional issues. If you have a deeper interest in 
developing quality improvement skills, this can be a 
great opportunity to distinguish yourself as a leader. You 
should approach your program director and discuss your 
interests. As a program, you may be able to ask for a brief 
report and update on the background and significance, 
implementation plan, and regular updates regarding the 
progress of the projects in achieving the goals. Residents 
should be empowered to ask “why” when processes of 
care are changed or new order sets become available 
in order to make sure that their voices and concerns 
are addressed. Many hospitals now have a house staff 
quality committee, which can be an excellent way for 
residents to become more integrated and influential in 
the organizational QI program. Section IV of this manual 
includes more details of various models of how surgery 
residency programs are developing expertise in quality 
improvement.
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C. THE QUALITY IN-TRAINING INITIATIVE (QITI)

The Quality In-Training Initiative (QITI) is a national 
collaborative of academic hospitals working together to 
teach “applied” quality improvement to surgical house 
staff and encourage resident involvement in quality 
improvement. The QITI is sponsored by the ACS NSQIP. 
The initiative has three main goals:

1.	 To enable easy manipulation of complex data to 
provide standardized resident report(s).

2.	 To develop a quality improvement (QI) curriculum 
that integrates into the surgical curriculum and 
addresses real issues in surgical care.

3.	 To develop a new culture by training residents to 
be surgeons who are well versed in quality science 
through a collaboration among academic hospitals.

One part of the initiative is the delivery of resident- 
specific outcomes reports. These reports include 
summaries of 30-day patient outcomes that provide 
individual residents with longitudinal information on their 
patients, along with comparisons with residents of the 
same postgraduate year across institutions. Team reports 
with comparison data for the same team in the same 
program across time are also provided. The reports are a 
great way to start talking about quality of care.

Resident reports can be useful in many ways. With the 
implementation of milestones, discussion at the sixth-
month meeting with the program director is a natural 
way to begin the dialogue. Reviewing the reports can 
provide information on the ability of residents to outline a 
strategy for addressing potential quality issues, perform 
self-assessment, and cope with outcomes with which 
they may not have been familiar due to discontinuous 
care. The team reports can be very helpful for team 
training exercises and team building. The principles put 
forth by the QITI embrace the spirit of continuous quality 
improvement. We are attempting to move residency 
training from a “to-do” checklist mentality to one where 
upon completion of the “to-do” list we pause to reflect 
upon what more could be done for each patient. Even 
for patients who experience good results, there are likely 
opportunities to move from good to better and capitalize 
on each case as a teachable moment.

As the QITI reports become more mature and procedural 
comparisons and risk-adjustment at the team level 
become possible, they can serve as a cornerstone to the 
identification of QI projects. 

The principles of the QITI are meant to be applied locally. 
Work within your organization to identify data to describe 
variations in care. Share the data. Teach people how 
to critically evaluate the data. Work to improve. Quality 
improvement is infectious—once you get hooked, you will 
see opportunities to improve everywhere and then the 
real fun will begin.
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The field of quality improvement (QI) is not limited 
to health care. In fact, many of the modern tools 
and techniques of quality and safety were developed 
in outside industries ranging from aviation and 
manufacturing to nuclear energy. Over the past few 
decades, individuals and organizations within health care 
have worked to adapt and tailor these techniques for use 
in medicine. Applying these tools can lead to improved 
outcomes and reduced waste and inefficiencies in the 
medical process. 

In this section, we will introduce one approach to the 
overall process of quality improvement as it is currently 
practiced within health care. We will also review some of 
the most common tools and techniques that have been 
developed and discuss the underlying methodologies. 
Finally, we will review the various sources of data that are 
available for quality initiatives.

A. INTRODUCTION TO THE PROCESS OF QUALITY IMPROVEMENT

OBJECTIVES

At the end of this section, the learner should be able to:

•	Describe the overall steps to design and test a quality 
improvement project

•	Identify and describe several quality improvement 
tools used in health care

•	Explain the components of a SMART objective

As physicians, we have all been trained in the steps of 
the scientific method. The process of quality improvement 
follows a similar series of steps, including identifying a 
problem, gathering data, designing an intervention (also 
called a countermeasure), and monitoring results. As 
the concepts of quality improvement have been applied 
to various industries, individuals and organizations have 
developed a variety of methods to facilitate various steps 
in the process. These methods are commonly called tools 
and vary from simple visual cues to detailed multistep 
training programs. 

This section provides a brief overview of common 
methods and tools to use in quality improvement. It is 
intended to give you an idea of what types of approaches 
are possible and what may work well for a given situation. 
We encourage you to seek additional information on these 
tools. There are a number of helpful online resources, 
including the Institute for Healthcare Improvement 
website (ihi.org) and the QI Toolbox put together by the 
Minnesota Department of Health (health.state.mn.us/
divs/opi/qi/toolbox/).

One of the most versatile and widely recognized 
approaches to quality improvement is the “PDSA cycle” 
(Figure 1, this page). The acronym stands for four steps: 
Plan, Do, Study, Act. This cycle (also called the Shewhart 
or Deming Cycle after two of the founding figures of 
statistical process control methodology), encapsulates 
the iterative nature of process improvement. Every 
improvement cycle generates knowledge that leads 
to further improvements in the next cycle. While this 
cycle can be seen as the overall framework for a long-
term continuous improvement project (over months to 
years), the concept can be even more transformational 
when used to structure rapid cycle interventions, where 
each cycle happens quickly (hours to days), allowing for 
quick phases of design, testing, and measurement. This 
mentality, referred to by the phrase “fail fast forward,” 
emphasizes that the goal of quality improvement is not 
to develop a perfect universal solution, but to create 
a continuously evolving process, by which a system 
can continuously adapt to changing conditions. To 
this end, many quality improvement methods focus on 
developing “countermeasures” or “tests of change” 
(small-scale, adaptable, cheap, allowed to fail) rather 
than implementing solutions (universal, final, expensive, 
perfected). While it may be necessary in some situations 
to implement a final version of an intervention, it is 
important to recognize that the system is dynamic and 
that a solution that works today may not always work. For 
this reason, quality and safety efforts focus on continuous 
improvement and rapid cycle interventions.

Figure 1. The PDSA cycle 
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One challenge for learners new to quality and safety 
work is visualizing what these cycles look like in practice. 
Some practical examples can be seen in Section IV of 
this manual. In many situations, various parts of the 
improvement process overlap or occur in parallel. A useful 
tool to organizing these steps for a discrete project is 
the “A3 document,” a physical template named after 
the international standard term for an 11”x17” sheet of 
paper. This tool (Figure 2, this page), originally developed 
by process improvement teams at Toyota, gives a 
graphical outline for defining a problem, investigating the 
“current state,” describing the desired “future state,” and 
documenting the intervention. 

The sections of an A3 can be mapped to another 
common acronym. DMAIC, part of the Six Sigma process 
improvement method originally developed at Motorolla, 
stands for Define, Measure, Analyze, Improve, Control.

Below, we walk through the basic sections of an A3 and 
describe some additional tools that can be used at each 
step.

1. Finding and Defining a Problem 

Finding, properly defining, or clearly articulating a problem 
within a quality improvement framework is a skill that 
takes time to develop. As frontline health care providers, 
residents are often acutely aware of many quality issues 
and areas of inefficiency within their health care system. 
But selecting a discrete problem that can be feasibly 
tackled is much harder. If you have an opportunity to 

select your own topic for a project, it is important to 
select an area that you personally believe in, but is 
also one that will have institutional backing. To clearly 
define the problem, you should write a formal problem 
statement that concisely describes the specific issue you 
are addressing. The problem statement must detail the 
“current state” of the problem. Note that you are NOT 
defining your aim (or “future state”) at this point. Your 
problem statement should also avoid indicating what you 
think the cause of the problem is, unless you have already 
performed additional steps in the QI process, because 
often what you initially think is the cause is not in fact the 
ultimate problem! Your problem statement should have a 
narrow scope, be patient centered, and ideally include 
some quantifiable impact of the problem (complication 
rate, excess cost, and so on).

During this process, you should also be developing the 
team that will work together on the project. QI work 
cannot be done alone. Typically, a formal stakeholder 
analysis is useful to make sure you carefully think through 
all the individuals and groups that could be affected by 
your proposals. Depending on the institution, the focus 
of the initiative, and your relative experience in quality 
improvement, the role that you (either as a surgeon or a 
surgical resident) will play varies. One useful metaphor for 
the most important roles in a team comes from sports, 
where teams have a coach, a captain, and players. The 
team captain (which may by a surgeon) calls the shots but 
also plays harder than or as hard as all the other team 
members. The coach is frequently someone in a position 

Figure 2. The A3 document
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of authority who has the power to play a supportive 
role, influence the direction of the project, and provide 
resources to make the goals achievable. Key players 
likely include patients, physicians, residents, nurses, 
aides, technologists (radiology techs, surgical techs, and 
so on), administrative personnel, and other specialists 
who understand the components of the problem. The 
disciplines represented and specialists consulted will 
differ depending upon the initiative at hand, but should 
include representatives of all groups or stakeholders that 
will be affected by proposed changes. Several tools used 
to conduct a stakeholder analysis include social network 
analysis, stakeholder identification tool, stakeholder 
mapping, and power-interest diagrams. 

2. Describing and Measuring the Current Condition

This step is crucial to developing an effective project. 
Here, you want to collect as much data as possible so 
that you can subsequently analyze it to select a specific 
target for your countermeasure. Later in this section 
we discuss different sources of data, but you should 
make sure to not stop with existing event rates or chart 
reviews. Often, the true causes of a quality or safety 
problem are not evident in existing data, but require that 
you actually go in person and observe the process at 
work while collecting primary data. A number of tools and 
approaches have been developed to help guide this step.

Process maps are graphical representations of what 
a specific process entails. A process is defined as 
anything that has a clear beginning and an end. It can 
be something that occurs in one place at one time 
involving a relatively fixed group of individuals (for 
example, turning over an operating room [OR]) or can 
range over any of these variables (for example, dispensing 
inpatient medications, performing morning rounds, 
seeing a consult). Different types of process maps have 
been developed depending on what type of process 
is being analyzed. Spaghetti charts map the physical 
movements of individuals or objects when trying to reduce 
inefficiencies. A swim lane diagram can help you visualize 
how different individuals or teams work simultaneously or 
pass off parts of a process to each other. 

Statistical process control (SPC) charts (also called 
Shewhart charts) are specific analytic tools used to track 
quantitative metrics that vary over time. An SPC chart 
could track metrics like number of operations performed 
each day, percent of patients who are readmitted each 
week, or number of in-patient mortalities each month. 
A slightly simplified version of an SPC chart is called a 
run chart (Figure 3, this page). SPC charts are used to 
analyze processes that inherently contain some degree 

of variation. A number of statistical rules have been 
developed to determine if changes that are seen are 
due to normal (“common cause”) variation or unusual 
(“special cause”) variation. They are also used to see 
if a process is in control, meaning that the degree of 
variation has been reduced to an acceptable level. 
While these charts can be used to track the result of 
countermeasures (step 6), at this point in a QI project 
they can be used to understand an existing process 
and identify extreme values that may point to underlying 
special causes of variation that could be targets for 
countermeasures.

Another important part of this step is exploring and 
eventually selecting the metrics that you will use to track 
your future implementation. Most processes are best 
measured using a “family” of related metrics that include 
both process and outcome measures. For example, if 
you are working to reduce perioperative site infections by 
improving perioperative antibiotic dosing, you may want to 
measure timing of antibiotic dosing (process), selection 
of the most appropriate antibiotic (process), and rates 
of surgical site infections (outcome). In addition, it is 
important to track balancing metrics that would alert you 
to unintended consequences (for example, rate of delayed 
cases and costs per case). 

3. Performing a Root Cause Analysis

Once you have thoroughly described the current state, 
you need to select a single target for your first test of 
change. You have likely identified numerous potential 
issues that you could target, so this process requires 
an analysis of how these various issues contribute 
to the overall problem. One tool that is often used is 
the fishbone diagram (formally known as an Ishikawa 
diagram, named after Kaoru Ishikawa, a Japanese pioneer 

Figure 3. Example of a run chart
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of quality improvement in the 1960s). This diagram is 
a tool used to help brainstorm and organize the cause 
and effect relationships in a quality issue (Figure 4, this 
page). Another tool is a pareto chart, which is designed 
to highlight the most important among a large set of 
contributing factors. Another useful technique called the 
5 Why’s entails asking “why” multiple times to force a 
group to think beyond the apparent surface reasons for 
some problem and being to uncover the deeper reasons. 
Often several of these methods are used to analyze a 
single problem.

When you are at the stage of selecting what to focus 
your project on, an impact matrix can be useful (Figure 
5, this page). This tool can help you think through in a 
systematic way what the relative impact and feasibility of 
each potential focus would be. The factors with the most 
impact that require the least amount of resources should 
be attempted first, with lower-impact or higher-resource 
projects being discarded.

SIDEBAR. TIPS FOR DESIGNING YOUR FIRST QI PROJECT

1.	 Identify a project that has a reasonable scope and 
addresses a real problem that you feel strongly 
about. Start focused. If you pick a broad area like 
reducing VTE rates, map it out and focus on one 
small piece of the project. If you discover that high-
risk patients are not getting preoperative therapy 
or therapy after discharge you could focus on risk 
stratification or the administration of appropriate 
preoperative prophylaxis or extended prophylaxis in 
a specific surgical population. Pick something that 
seems easy (it probably will not turn out to be so!). 
Choose an area where you know you can easily 
identify a faculty sponsor or an issue that is already 
on the institutional radar.

-- How do you know you need to improve your 
quality? Check the data.

2.	 Make sure the concept is measureable. Pick 
something concrete. Try to use both a process 
measure and an outcome measure to track 
your progress. If you want to try to decrease 
postoperative VTE in colon surgery patients by 
improving adherence to guidelines for preoperative 
VTE prophylaxis and you only track VTE rates (an 
outcome measure), it may require a long time to 
see any effects of your efforts. If you also track 
compliance with the administration of preoperative 
prophylaxis (a process measure), you will see results 
more quickly.

-- How do you know you’re improving? Follow a 
measure.

3.	 Assemble a multidisciplinary team, including a 
team leader with the ability to inspire change (YOU), 
a faculty sponsor, administrative support with 
access to data, frontline providers, and managers. 
Teams should include both frontline providers 
who understand how patient care is delivered and 
administrators who are capable of enacting changes 
within the system. Teams should make sure to 
include all stakeholders—those who may gain 
or lose from the proposed changes. Patients are 
impacted by any changes in clinical processes, so 
patient input should always be solicited. 
 
 

Figure 5. The impact matrix
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Figure 4. Example of a fishbone diagram
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SIDEBAR. TIPS FOR DESIGNING YOUR FIRST QI PROJECT (CONTINUED) 

-- Think about what it takes to run a successful 
meeting.

-- Ask your faculty mentor if you can sit in on 
a few quality improvement meetings to get a 
sense for what works and what doesn’t.

-- As the leader, you should spend 70 to 80 
percent of the time listening.

4.	 Get buy-in from all the potential stakeholders. This is 
one area where a faculty sponsor may be particularly 
helpful. If there are stakeholders you do not know 
how to contact, your sponsor should be able to guide 
you to the best way to get in contact and present 
your project in a way that will have meaning for each 
stakeholder.

5.	 Track your progress. Make sure to provide feedback 
on all progress to the team. Share early wins. Make 
sure you can adapt quickly if you don’t see success 
where you expect it. Be sure to report out to the 
committee.

6.	 Measure your success.

-- How long does your improvement last? 
Continue to track your measure.

For practical examples, see Section IV.

Root cause analysis (RCA) is also used as a method to 
analyze the causes for a specific error retrospectively. 
In this meaning, an RCA is usually initiated when there 
is a significant adverse event (for example, wrong site 
surgery). The goals of a root cause analysis are to 
determine exactly what happened, why it happened, 
and what should be done to prevent it from happening 
again.1 This analysis needs to be done in an organized, 
team-based manner.2 While this type of RCA is not 
always performed within a larger process improvement 
framework, it should ideally lead to an ongoing PDSA-type 
cycle to prevent future errors. 

4. Defining the Target Condition

Once you have thoroughly defined the current state and 
selected the target of your improvement project, it is time 
to write your formal aim statement. This process should 
be done in the format of a SMART objective:  

•	Specific—Precisely define the target population

•	Measurable—Give exact goals for your target metrics 

•	Achievable/Agreed—Make sure you set goals that 
can be realistically achieved and have buy-in from 
necessary stakeholders

•	Relevant—Patient centered and worth pursuing

•	Time-bound—Set a clear deadline

Depending on the type of process you are targeting, it 
can also be important to actually map out what the future 
state will look like. If you used a process map to define 
the current state, how would that map change after your 
proposed initiative? 

5. Proposing and Testing a Countermeasure

If you have done a thorough job moving through the 
previous steps, you should have a clear vision of what 
this step will entail. This is the “plan and do” part of the 
PDSA cycle. It is important to keep in mind that you are 
testing countermeasures, not implementing solutions. 
Your first proposed change may not work as intended. 
This is why having SMART goals and anticipating that you 
will “fail fast forward” is important. It is also important 
that you define success as not just the ultimate project 
goal (improving patient care), but also as achieving 
intermediate goals, including learning from mistakes. 
As such, the most successful quality improvement 
projects are designed to achieve early wins. An early win 
is a tangible improvement that can be appreciated by 
the quality improvement team in a reasonable amount 
of time. Enabling the team to feel the excitement of 
both improving the project and improving care makes 
the project fun and strengthens the team. If you have 
selected and recruited an appropriate team, then your 
countermeasures will include processes of care that are 
controlled by the team members, which helps create a 
sense ownership and pride in successful changes. These 
early wins should be acknowledged, celebrated, and used 
to create momentum for the next step. 

6. Studying the Impact of the Countermeasure

This step is crucial to the actual success and forward 
movement of process improvement. You must carefully 
select the family of metrics that you will follow and create 
run charts or control charts to track your progress. In 
order to catch unintended consequences, you must make 
sure that you also include and track appropriate balancing 
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measures. For more details on the statistical rules for 
interpreting control charts, review The Health Care Data 
Guide: Learning from Data for Improvement.3 

7. Implementing and Standardizing Countermeasures

This step entails standardizing your successful 
countermeasure so that it becomes part of the normal 
or standard workflow. If you started by testing in a small 
environment (for example, a single clinic, one patient unit, 
or an individual operating room cluster), this is when you 
expand to additional areas. However, it is important to 
remember that the countermeasure may require further 
refinement for each new implementation cycle. 

B. COMMON QUALITY IMPROVEMENT METHODOLOGIES 

While the prior section walked you through a specific 
approach to QI that we have found useful in the health 
care setting, it can be helpful to have a slightly broader 
understanding of the underlying quality and safety 
methodologies and how they were developed. For more 
detail on these techniques, see the recommended 
reading at the end of each section.

OBJECTIVES

At the end of this section, the learner should be able to:

•	Describe the concept behind Six Sigma

•	Understand what the steps of DMAIC are and how to 
use them to organize a process improvement project

•	Describe a method used to identify areas and types 
of waste in surgical care

•	Describe the concept of an Agile sprint

1. Six Sigma

Six Sigma is one of the most prominent process 
improvement methodologies. Six Sigma started as a 
process improvement methodology for Motorola in 1986.4 
Its success with Motorola, and then General Electric, 
brought it to national recognition in the 1990s.5 Since 
then, the method has been applied to multiple industries 
throughout the world, including medicine.

Six Sigma is a process improvement technique that 
derives its name from its stated objective of reducing 
process errors to a rate of six standard deviations below 
the mean. This translates to a process being 99.99966% 
error free.4 Most standard industrial processes start 
out at a rate of about 3.4 sigma, while most medical 
processes average between 3 and 4 sigma levels.5,6 In 

the clinical setting, a sigma rate of 3.8 corresponds to 
5,000 incorrect surgical operations (nationally) per week. 
Reducing the error rate to Six Sigma reduces that number 
to only 1.7 incorrect surgical operations per week.7 As the 
complexity of the technical and medical processes of care 
increase, the cumulative effect on errors can become 
exponentially greater.

While many processes are quite complex with multiple 
steps, most industries have found that the majority of 
inefficiencies are within a select few individual steps. The 
idea dates back to the Pareto principle, where 20 percent 
of the processes contribute to 80 percent of the errors. 
Six Sigma takes advantage of this principle by trying to 
focus on those processes to improve their rate of error as 
much as possible.

Six Sigma accomplishes this by applying the steps 
outlined in the acronym DMAIC.8 DMAIC stands for 
Define (D), Measure (M), Analyze (A), Improve (I), and 
Control (C).9 The first step when applying DMAIC to 
quality improvement is to Define the problem.7 The step 
goes much further than just narrowing in on a single 
problem (such as surgical site infections). The problem 
needs to be clearly defined. The process that one is 
looking at regarding that problem needs to be delineated. 
The scope of the project needs to be articulated. The 
members of the team need to be assigned and delegated 
appropriately. A time frame needs to be established. 

The second step of the process is Measure. By using the 
definitions obtained in the Define step, data are collected.

The third step involves Analysis of the problem. Once the 
data are collected, they need to be rigorously analyzed. A 
process map is usually helpful in organizing the potential 
causes of the end problem. Once a process map is 
made with the corresponding data, a root cause analysis 
is usually done to help identify the top potential areas 
of problems. The intent is to identify the key steps that 
will have the greatest impact as outlined by the Pareto 
principle. A fishbone diagram can help illustrate areas of 
deficiencies to work on.10 Careful analysis should reveal 
a few significant areas of errors. For example, it may 
be found that only 36 percent of patients received the 
proper intraoperative antibiotics and that these patients 
were a major contributor to the surgical site infection 
rate. Once the analysis is properly completed, the team 
should reconvene and brainstorm to identify the best way 
to improve each of these areas of weakness. Multiple 
improvements can be implemented at the same time 
for synergistic effect. It is critical that the results of this 
project are clearly recorded in order to document both the 
success of implementation and the overall outcome.
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There are two overall ways to change a process in 
order to Improve an error rate. The first is to modify 
the overall process so the end metric of a particular 
step is improved.7 One example would be to change the 
perioperative antibiotic regimen based on peer-reviewed 
data to reduce the overall risk of surgical site infections. 
The second way is by reducing variability in a process, 
which can be achieved by standardizing a practice. By 
doing so, there is also significant reduction in human 
error. One example would be to standardize a prepping 
procedure so the same method is in place for the entire 
service. The combination of these two methods can 
demonstrate significant changes in the overall outcome 
metric.

The final step of the process is Control. It is important to 
ensure that these measures remain in place and to not 
return back to the pre-intervention levels. This requires 
monitoring the process to help keep track of changes. 
Team members should be informed of any problems. 
One way to keep on target is to use American College of 
Surgeons National Surgical Quality Improvement Programs 
(ACS NSQIP®)-generated data for measures such as 
surgical site infection rates at the hospital.

In conclusion, Six Sigma can be used to find key areas 
that may be contributing to undesired outcomes. A team 
approach with membership from every service is ideal. It 
is a data-based process improvement strategy that can be 
used to help improve outcomes in a health care setting.

RECOMMENDED READING
Chassin R. The Six Sigma initiative at Mount Sinai Medical Center. Mt 
Sinai J Med. 2008 Jan-Feb;75(1):45-52.

Frankel HL, et al. Use of corporate Six Sigma performance-improvement 
strategies to reduce incidence of catheter-related bloodstream infections 
in a surgical ICU. J Am Coll Surg. 2005 Sep;201(3):349-358.

George M, et al. What is Lean Six Sigma? New York, NY: McGraw Hill 
Professional; October 27, 2003.

2. Lean

Lean process improvement is one of the most popular 
and successful methods of quality improvement today. 
Lean’s origin comes from Toyota manufacturing in the 
1970s.11 The success of Toyota’s method was brought 
to public attention in the 1990s by Womack, et al. in The 
Machine That Changed the World. Since that time, Lean 
has been applied to many different industries throughout 
the world, including medicine.

The purpose of Lean is to reduce excess waste in any 
process. Waste in Lean has a stringent definition. It is 
often replaced with the Japanese word for waste, muda.8 
Waste in Lean refers to the amount of work that does 
not directly impact what a customer deems important 
for the product. This concept is essential, because a 
company may see a step as important to a process when 
a customer does not.

Lean is important to the quality improvement process 
in surgical procedures, as resources (for example, the 
amount of time in the day for an intern to accomplish all 
of his or her tasks) are often scarce. Therefore, reducing 
inefficiency benefits the quality of the care provided. 
For example, decreasing the amount of time the intern 
spends babysitting a surgical patient after the operation 
is completed before the recovery room bed is available 
would enable the intern to spend more time with other 
patients and address their needs in a more timely 
fashion.

Waste has many different forms (Figures 6 this page 
and Figure 7, page 16). Some common examples are 
product defects, overproduction, excessive inventory, 
unnecessary steps or actions, and waiting time between 
steps.12 An example in the surgical field would be having 
the operating rooms set up so each operating room is 
fully stocked with multiple gloves, sutures, and equipment 
for every surgical procedure that is performed in that 
operating room. Because many operating rooms are 
designed in a cell block fashion, if the stock supplies 
could be kept in the center section and only the supplies 
needed brought into the operating room prior to the 
operation, that would save a significant amount of space 
would be in each operating room and would cut down 

Figure 6. An example of Taiichi Onno’s seven wastes
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significantly on inventory costs.

The primary way Lean solves the problem with waste 
is by using flow manufacturing, or “just in time” 
manufacturing.8 Flow process involves streamlining the 
entire process and eliminating as much redundancy and 
waste as possible. This is accomplished by using pull, 
where the downstream process signals the need for 
further production.13 Flow stands in contrast to the more 
traditional batch and queue process, popularized by Henry 
Ford. Batch and queue requires large batches of a single 
component in order to create massive quantities of a final 
product. In contrast, a Lean organization only produces 
what is needed for a given time. An organization must 

be very flexible in order to adapt to the changing signals 
from downstream demand. While this process may seem 
counterintuitive at first, the results can be quite striking. 
An example may be a hospital that keeps hundreds of 
different meshes for inguinal hernias. Instead of keeping 
the inventory fully stocked for any potential hernia (a 
batch and queue model), a Lean hospital may only have 
a limited supply of meshes and would only order the 
meshes when necessary a week or two in advance. 
Like the prior example, this method would cut down 
significantly on the amount of space necessary to hold 
inventory, along with the costs to maintain that inventory. 

The best way to determine the initial flow of work is to 
conduct a value stream map, or a map that outlines the 
current flow of work (Figure 8, this page).14 These maps 
include the amount of time that contributes to the overall 
process and the amount of time that contributes only 
to the value of the product as deemed by the customer. 
When constructing a map, it is important to include 
several features. It should include the amount of value-
added time (VAT), or time that directly contributes to the 
value as defined by the customer.8 VAT is in contrast to 
non-value-added time, which is time required for a project 
that does not directly contribute to value by the customer. 
Cycle time (C/T) is the amount of time one cycle of a 
step in the process takes, and change over time (C/O) 
represents the amount of time to change over from one 
cycle to the next. For example, in an operating room, the 
amount of time for a single case in the OR would be a 

Figure 8. Value stream map: Outline of current work flow

Figure 7. Clinical examples for each form of waste
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cycle time, and the turnover time needed to be ready for 
the next operation would be a change over time. The time 
waiting between steps is represented by queue time (Q), 
which can often be a significant source of waste within 
a process. The value-added time divided by the total 
amount of time represents the efficiency of the process. 
Many overall processes are below 10 percent efficiency.

Once the entire process has been characterized, Lean 
process improvement focuses on simplifying the process 
in order to reduce waste.14 Lean processes have fewer 
and more simplistic steps to reduce inefficiencies. 
Another feature of Lean is to allow adequate flexibility to 
correct errors as soon as they happen and not wait until 
the end of the process to fix them. Lean requires less 
inventory and space by encouraging pull manufacturing. 
Pull will require increased flexibility on the part of the 
worker.

The original Toyota manufacturing employed a system 
called 5S.13 They stand for five Japanese words: Seiri, 
Seiton, Seiso, Seiketsu, and Shitsuke; however, the 
English counterparts are often used (sort, straighten, 
sweep, standardize, and sustain).8,13 Sort refers to 
separating essential tools from the unessential tools 
and removing the unessential ones from the workspace. 
Straighten refers to arranging parts or supplies for 
ease of use. Sweep refers to maintaining a clean work 

environment. Standardize refers to conducting the former 
tasks frequently in order to maintain them. Sustain refers 
to transforming the former tasks into a habitual behavior. 
Together, these steps not only create a Lean process but 
also help form a lasting culture of waste reduction.

Taking the original process map, a team consisting of 
people from all steps of the process should come up with 
a new and improved work flow. By incorporating members 
from each step and all levels of management, the process 
has the best chance of becoming lean. A new, future 
stream map should be plotted with new functions of each 
step and how the new steps relate to each other (Table 1, 
page 18).14 An example of a Future Stream Map is given 
in (Figure 9, this page).

An example of a Lean process would be focusing on 
streamlining the preoperative workup in a surgery clinic. 
A current state of the clinic from the initial consult until 
scheduling for a surgical procedure can be seen in (Figure 
8, page 16.) A significant amount of time for the patient is 
nonvalue, requiring multiple office visits on different days. 
This could be eliminated by screening the patients before 
their initial visit so that patients with a high likelihood of 
a surgical procedure could have all of their preoperative 
workup the same day as the initial consult. An example 
of a future state to reduce this waste can be seen in 
(Figure 9, this page.) (Table 1, page 18, demonstrates) 

Figure 9. Value stream map: Outline of future state
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a reduction in overall waste and an improvement in 
the overall efficiency of the process. Similar process 
improvement projects have been successful in the 
surgical field.13,15

Like all process improvement plans, it is essential that 
there be a way to continually monitor the progress of 
the process improvement. Once improvements are 
documented, these changes must be instilled into the 
production team to prevent the team from reverting back 
to the early state. In addition, Lean is not a one-time 
change for an organization but rather a continual process 
to strive for as much waste reduction as possible.

Lean is a methodological process improvement strategy 
that can be used to help improve outcomes in a health 
care setting. It can be used to minimize waste and 
streamline the process for an efficient, safe process.

RECOMMENDED READING
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Toussaint JS, Berry LL. The promise of Lean in health care. Mayo Clinic 
Proceedings. Elsevier. 2013;88(1).

3. Agile Process Improvement

One of the newer process improvement methodologies 
is called Agile. It was developed in the late 1990s 
within the information technology sector and is now 
being adapted to various other types of businesses. The 
basic idea is to set up small teams to focus on specific 
components of a larger overarching project. Each team 
undertakes short, focused “sprints” of complete process 
improvement cycles. For example, in the software industry, 

an accounting package would have one component 
developed, tested, and even marketed prior to other 
components being developed. If there are any issues, 
such as on the database design, they could be realized 
and corrected before larger resources had been used to 
develop the entire package.

Each sprint time frame lasts three to four weeks. At the 
beginning of each sprint, there is a meeting to brainstorm 
ideas. Every person has a clearly defined role in these 
teams and has set amounts of daily communication to 
trouble shoot and evaluate what the level of progress 
is. Meetings are usually capped at 15 minutes. At the 
end of each time block, the progress is evaluated and 
projects are assessed. Then a second block is started 
with projects left over from the previous block as well as 
new ideas. 

Agile is an excellent way to deal with a large problem 
in a hospital setting requiring multiple of adjustments. 
For example, surgical site infections are a known 
problem within the health care field. There are multiple 
different causes of surgical site infections, such as 
sterile technique, proper antibiotic use, hand washing, 
perioperative normothermia, and normoglycemia that 
need to be addressed in order to reduce the infection 
rate. Each one of these areas can be a focus for a 
sprint. By only doing one month at a time, if a certain 
area does not work, there is a limit to the costs sunk 
into any one area. Over the span of multiple projects, the 
overall rate of surgical site infection can be tracked. After 
multiple sprints, the overall rate should show a significant 
decrease and should reveal new areas to target in future 
sprints. 

RECOMMENDED READING
Ries M, Summers D. Agile Project Management: A Complete Beginner’s 
Guide to Agile Project Management. CreateSpace Independent 
Publishing Platform. 2016.

Table 1. Comparison of current and future states
Current State Future State

Value Added Time 164 minutes 144 minutes 

Non-Value Added Time 306 minutes 146 minutes 

Queue Time 10,270 minutes (7.1 days) 120 

Lead Time 10,740 minutes 410 minutes 

Efficiency 1.5% 35.1% 
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C. DATA

OBJECTIVES

At the end of this section, the learner should be able to:

•	Explain three different ways to categorize data

•	List one advantage and one disadvantage of clinical 
registry data compared with administrative claims 
data

•	Give two examples of how electronic health record 
data could be used in a quality improvement project

In 1966, Avedis Donabedian described the classic 
approach to quality assessment that we use in the 
surgical profession today. The central concept is that care 
can be divided into three domains. Structural measures 
refer to the physical and organizational aspects of care 
settings. Processes of patient care refer to what care 
is delivered and how. Outcomes refer to what ultimately 
happens to patients. When designing your quality 
improvement efforts, it is useful to categorize your data 
into these three domains as well. Although collecting data 
is only one essential component of the process and is 
not a solution to effect change, data is crucial to quality 
improvement. Having data allows us to see the baseline, 
know the standard, and set a goal. Different types of data 
can be used to identify a problem and help understand 
its cause. Ultimately, you will use data to detect the 
improvement you are striving for. For all of these uses, 
you must understand the basic principles of data, where it 
comes from, and what it means.

In addition to dividing data and metrics into categories 
of structure, process, and outcomes, there are at least 
two other ways of classifying data that are helpful. In 
this section we will review these broad categories and 
then discuss in detail the most common existing sources 
of data: administrative claims, national registries, and 
electronic health records.

One of the basic categorization of data is quantitative 
versus qualitative. Much of the data we work with are 
quantitative, or consisting of numbers. One of the 
simplest examples is a binary outcome measure such 
as inpatient mortality where there are only two possible 
outcomes (most commonly yes/no). Other types of 
quantitative data include measures involving time, 
dose, amount, or quantity. More broadly speaking, even 
patient diagnoses and procedures can be converted 
into quantitative data if you define enough codes and 
categories. The most commonly used systems to do this 
include the International Classification of Disease (ICD) 

codes for the assignment of medical diagnoses and ICD 
procedure codes or Common Procedural Terminology 
(CPT) codes for the assignment of procedures. Using 
these codes allows a patient’s hospitalization to be 
summarized in a line of a spreadsheet. 

As data become simpler, it is easier to analyze, especially 
when you have a very large number of records. However, 
you lose detail and complexity. Even within the realm 
of quantitative data, there are tradeoffs that must be 
considered. For example, we said the occurrence of 
inpatient mortality is captured well by a binary flag 
(yes/no). If, however, you were interested in targeting 
preventable in-patient mortality, a binary indicator may 
not be well suited. You could create a dichotomous 
variable of preventable death (yes/no), but many involved 
stakeholders may not trust the results. In this example, 
the definition of “preventable” is not clear. Stakeholders 
might be more comfortable if you instead created a 
variable with multiple categories of “preventability,” such 
as unavoidable death (death in a 90-year-old admitted 
with a perforated bowel from a terminal malignancy 
and new massive MI), potentially preventable (death 
in an otherwise healthy 90 year old admitted for 
acute appendicitis who was septic upon arrival to the 
emergency department), and preventable death (death 
in otherwise healthy 90-year-old admitted for acute 
appendicitis with mild stranding around the appendix on 
CT scan and no physiologic derangements aside from a 
mild leukocytosis). 

As you move into more nuanced classifications and 
categories, you eventually leave the realm of quantitative 
data entirely. Qualitative data relies on words and 
descriptions rather than numbers. For example, the 
actual content of a patient’s complaint (as opposed 
to an analysis of the number of complaints), would be 
qualitative data. Unlike quantitative data, which often has 
a goal of being standardized and comparable across many 
different settings, the strength of qualitative data is to 
gain insight into a unique local environment. Frequently, 
successful hospitals have systematic ways to gather 
qualitative data, such as expert opinion and patient input. 

The second way to categorize data is primary versus 
secondary sources. From the perspective of a quality 
improvement project, secondary data includes all data 
that has already been collected before you start, including 
patient charts, administrative databases and clinical 
registries (discussed later in this section), and previously 
collected patient comments or complaints. As you move 
forward in your quality improvement project, you should 
encounter a point where you have a question that cannot 
be answered with existing data. The next step is to 
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collect primary data. The data you are looking for may 
be quantitative (“How often does a transfer patient from 
an outside hospital arrive without a complete chart?”) 
or it may be qualitative (“What are the current steps in 
the transfer process and who has the authority to accept 
a transfer?”). Depending on what your project is and 
what kind of data you need, the process of collecting 
primary data may include surveys, interviews, or direct 
observations. A number of tools have been developed 
that you can use to guide this process. These are 
discussed later in this section. 

Finally, it is worth noting that data always come from a 
source, which can influence their reliability and accuracy. 
For example, data on the time of antibiotic administration 
taken from the nurse’s progress note may be less 
accurate than data taken from the electronic medication 
dispenser that logs the time the nurse removed the 
medication. The key to selecting the appropriate data 
for quality improvement is finding a balance between 
availability, ease of abstraction, the ability to measure the 
process or outcome of interest, and feasibility of analysis.

1. Administrative Claims and Clinical Registries

To jumpstart the quality improvement process, programs 
frequently rely on data that have already been collected 
and stored in a dataset. The two types of datasets used 
most frequently are administrative claims databases and 
clinical registries. 

Administrative claims datasets are a collection of 
information generated for billing. As a result, the 
information is collected after coders translate the clinical 
information into billable language. A coder is someone, 
usually employed by the hospital, who reads the medical 
record and assigns standardized codes (such as ICD 
codes) for each patient upon discharge from the hospital 
or ambulatory surgery center, or after an outpatient visit 
with a health care provider. Examples of claims databases 
include AHRQ Health care Cost and Utilization Project 
datasets, MEDPAR data from Medicare claims, and 
private insurance bills. By law, the bill can only include 
information documented in the medical record by a 
health care provider recognized as a treating physician or 
advanced practitioner. From the eyes of the payers, if it’s 
not documented, it does not exist.

A major advantage of claims datasets is that they are 
very complete. For every patient treated, there is a claim 
filed to generate the bill for payment. However, due to 
inconsistent coding practices across institutions and 
inaccuracies or sparse documentation in the medical 
record, it can be challenging to make decisions regarding 

the actual quality of care provided by an individual 
practitioner, service, unit, hospital, or health system using 
claims alone. Furthermore, determining the sequence of 
events for diagnoses that occurred during an inpatient 
stay is very difficult or impossible. As such, the data 
can be inaccurate when trying to identify postoperative 
complications. For this reason, administrative claims are 
best used for discrete events such as death, readmission, 
or length of stay. They are also helpful for the initial 
identification of potential areas for improvement. The 
process of looking into such a problem is often referred to 
as a “deep dive” or “drilling down” on the data.

Clinical registries can be more reliable than claims 
data for examining particular surgical populations and 
outcomes. The best registries require a trained person 
with clinical experience to collect the data using strict 
definitions. Rigorous definitions make it possible 
to standardize the data collection process across 
hospitals. As such, the data are ideal for benchmarking 
or comparing outcomes or processes of care across 
organizations. One key difference between registries 
and claims databases is that in a registry, the data 
abstractor can use test results (for example, lab results 
and blood cultures) to support the presence or absence 
of a condition even without precise documentation by 
the care providers. These registries can be expensive 
to maintain due to the need for additional personnel. 
As such, they often rely on the collection of a sample of 
data or a portion of the population in lieu of the entire 
volume of patient encounters and the entire volume 
of patients. Another advantage is that registry data is 
frequently collected prospectively and can discriminate 
between preoperative comorbidities and postoperative 
occurrences. For these reasons, clinical data is typically 
preferred for informing quality improvement projects. The 
ACS NSQIP database is the best national, risk-adjusted, 
validated registry available for use in the assessment of 
surgical quality.

It is important to note that not all registries adhere to 
the best data collection methodology. Some registries 
collect data entered by the clinicians caring for the 
patients. In this setting, the data may be less reliable due 
to the innate conflict of interest when reporting clinical 
outcomes on one’s own patients. Other data registries 
fail to provide comprehensive data definitions, making 
comparisons across centers or even providers difficult 
due to variability in the meaning of the data recorded. 
When considering the use of a clinical registry, it is 
important to review the data definitions and understand 
the data collection methodology in order to evaluate the 
quality of the data itself.
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Here is a quick example to illustrate a subtle but 
meaningful difference in the data collected for claims 
compared with a robust clinical registry. During the 
postoperative period, a clinician treats a patient for a 
suspected pneumonia, documenting his or her suspicion 
in the chart. The subsequent workup, including a chest 
X ray and a CBC, are all normal and the clinician stops 
the antibiotic treatment but fails to update the chart to 
reflect the absence of the pneumonia. According to the 
hospital claims data, the patient would likely be recorded 
as suffering a postoperative pneumonia. Because registry 
data use independent definitions of pneumonia and other 
complications, the patients would not qualify as having 
pneumonia. 

2. Electronic Health Records

Health information technology (HIT) has become a critical 
part of the everyday care of patients for almost all health 
care providers in the U.S., providing both a new platform 
for performing and documenting patient care, but also 
a rich source of data available for research and quality 
efforts. HIT is often thought of as referring specifically 
to computerized provider order entry (CPOE) platforms 
and electronic health records (EHRs), including clinical 
decision support systems (CDSS) frequently embedded 
within CPOE platforms. However, a broader definition 
of HIT also includes web-based tools such as the ACS 
NSQIP Surgical Risk Calculator (SRC) and the new frontier 
of apps such as the Carolinas Equation for Determining 
Associated Risks (CeDAR). In this section we will provide 
a brief overview of some of the tools available with the 
advent of HIT in different platforms and how they can be 
used to assess and improve quality. 

Computerized Physician Order Entry  
Although computerized physician order entry and 
electronic health records would probably have come to 
prominence on their own, the rate of adoption of these 
technologies was hastened by the 2009 enactment of the 
American Reinvestment and Recovery Act (ARRA) and the 
Health Information Technology for Economic and Clinical 
Health (HITECH) Act.16 This legislation authorized billions 
of dollars to provide support for implementation and use 
of EHRs in the United States.17 

Few studies have examined the impact of HIT on patient 
outcomes. One study published in 2010 demonstrated 
that the implementation of HIT had a positive influence 
on the rate of specific quality process measures 
(pneumococcal vaccination and the use of the most 
appropriate antibiotics) and had the biggest impact in 
academic hospitals.18 The authors hypothesized that 
the more substantial impact seen in academic settings 

might have been due to investment in more sophisticated 
systems and treatment of more complex patients who 
benefited from the improved coordination. A separate 
literature review concluded that there was insufficient 
evidence to support the benefits of “eHealth.”19 

Downsides of EHRs have included misuse of “copy 
and paste” functionality, continued inability to share 
records between physicians in different systems, and 
being perceived as not user-friendly.20-22 Copy and paste 
functionality has been shown to reduce the readability 
of discharge summaries and has numerous other risks 
to quality patient care.20,21 At the same time, however, 
electronic systems have shown improved timeliness 
to completion and completeness of both discharge 
summaries as well as operative notes.21,23

Another benefit of electronic health systems is the 
greater ease of embedding clinical decision support 
systems, which have been shown to “improve prescribing 
practices, reduce serious medication errors, enhance 
delivery of preventative care, and improve adherence to 
recommended care standards.”24 In one systematic review 
the authors demonstrated that computer-based decision 
support was an independent predictor of improved clinical 
practice.24 A more recent meta-regression concluded 
that decision support within electronic systems was a 
predictor of CDSS failure, possibly due to alert fatigue.25 

Overall, the transition from paper to electronic formats for 
order entry, decision support, and medical documentation 
provides tremendous and often overwhelming 
opportunities for data analysis and quality improvement. 
Some hospital systems are creating centralized systems 
that coordinate “data pulls” from the EHR for research 
and quality purposes. As in all other research, but 
particularly for EHRs, a thorough understanding of data 
obtained from electronic records is critical for accurate 
conclusions. There remain many untapped opportunities 
for residents to utilize these data for quality improvement 
initiatives.

Surgical Risk Calculators 
A paradigm shift is occurring within the framework of the 
U.S. health care delivery system as patients are becoming 
more proactive in their health care choices and decisions. 
A full understanding of the potential risks associated 
with surgery is beneficial for both the surgeon and 
patient, and all surgical procedures have the possibility 
of adverse outcomes ranging from minor complications to 
major disability or death.26,27 Determining the frequency 
with which perioperative complications are likely to 
occur has previously been subjective, which can create 
barriers for surgeons in discussions with their patients.28 
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Surgeons rely on their experience and published literature 
containing data aggregated across heterogeneous patient 
populations. While this is useful to estimate general 
surgical risks, determining the probability that a specific 
patient will experience a particular adverse outcome is 
more challenging.27 

One of the fundamental skills that a surgeon strives to 
master is to know whether or not to operate.28 There 
remains wide regional variation in surgical utilization 
rates.28 The decision to operate sometimes falls into a 
discretionary gray area where the best treatment option 
is unclear and dependent on patient preferences. When 
there is uncertainty regarding the best treatment option, 

Table 2. List of published surgical risk calculators
Authors (year) Patient Population Risk Factors Outcomes Model characteristics

Gupta, P. K., 
Franck, C., 
Miller, W. J., et 
al. (2011)

Bariatric surgery 
patients

Age, sex, race, recent MI/angina, 
dependent functional status, stroke, 
bleeding disorder, hypertension,
BMI, and type of bariatric surgery. 

30-day morbidity and mortality Training dataset 
(2007): c-statistic 0.69 
Validation dataset 
(2008): c-statistic 0.66 

Gupta, P. K., 
Gupta, H., 
Sundaram, A., et 
al. (2011)

Surgical Patients 
in the 2007 NSQIP 
database

Type of surgery, functional status, 
creatinine, ASA class, and age

Postop cardiac risk
myocardial infarction / 
cardiac arrest

Training dataset (2007): 
c-statistic 0.88
Validation dataset (2008): 
c-statistic 0.87 Revised 
Cardiac Risk Index (2008): 
c-statistic 0.75.

Parikh, P., 
Shiloach, M., 
Cohen, M. E., et 
al. (2010)

Pancreatectomy 
patients

Age, gender, obesity, functional 
status, ASA class, extent of surgery, 
dyspnea, sepsis, coronary heart 
disease, bleeding disorder

30-day mortality, serious 
morbidity, overall mortality

Mortality: c-statistic 0.74, 
hosmer-lemeshow 0.28
Serious morbidity: 
c-statistic 0.61, Hosmer-
Lemeshow 0.61
Overall morbidity: c-statistic 
0.61, Hosmer-Lemeshow 
0.79

Cohen, M. E., 
Bilimoria, K. Y., 
Ko, C. Y., & Hall, 
B. L. (2009)

Colorectal surgery ASA class, functional status, 
indication for surgery, surgical extent, 
wound class, disseminated cancer, 
emergency status, sepsis,
age, obesity, dyspnea, COPD, 
albumin, creatinine, PTT

30-day mortality, serious 
morbidity, overall mortality

Ovearall morbidity: 
c-statistic 0.68
Serious morbidity: 0.72 
Mortality: c-statistic 0.91

Bilimoria, K. Y., 
Liu, Y., Paruch, J. 
L., et al.  (2013)

1,414,006 patients 
encompassing 
1,557 unique CPT 
codes. A broad 
range of surgery 
across
all surgical 
subspecialties 
(except transplant
and trauma).

Age, sex, functional status, 
emergency case, ASA class, chronic 
steroid use, ascites, sepsis, 
ventilator dependent, disseminated 
cancer, diabetes, hypertension, 
previous cardiac event, CHF, 
dyspnea, smoking status, COPD, 
dialysis, acute renal failure, BMI 
class, and surgical procedure type.

8 surgical outcomes models 
were evaluated; mortality, 
morbidity, pneumonia, cardiac 
event, surgical site infection, 
urinary tract infection, deep 
venous thrombosis, and renal 
failure

Mortality: c-statistic 0.94; 
Brier score = 0.01
Morbidity: c-statistic = 
0.82, Brier score = 0.07 
6 additional complications 
(c-statistics > 0.8).

Ramanan B, 
Gupta PK, Gupta 
H, et al. (2012)

bariatric surgery 
for morbid obesity. 
2006 – 2008 
NSQIP dataset  (n 
= 32,889) were 
divided into
training (n=21,891) 
and validation 
(n=10,998) 
datasets in an 
approximate 2:1
ratio.

Age, sex, race, smoking status, 
alcohol consumption, renal disease, 
coronary artery disease, CHF, 
hypertension, peripheral vascular 
disease requiring revascularization 
or amputation, rest pain in lower 
extremity, COPD, neurologic event 
or disease, diabetes, chronic 
steroid use, weight loss, bleeding 
disorders, and open wound. ASA 
class, functional status, dyspnea, 
BMI, previous operation within 30 
days, neoadjuvant chemo or radiation 
therapy, admission status, type of 
bariatric surgery.
Multiple preoperative lab variables. 

Mortality risk calculator.
Major morbidity included 17 
postoperative complications: 
deep wound infection, organ 
space infection, pneumonia, 
reintubation, ventilator > 48 
hours, pulmonary embolus, 
DVT, renal insufficiency, acute 
renal failure, stroke, coma, 
cardiac arrest, MI, Transfusion 
>4 units packed RBCs within 
72 hours, sepsis, septic shock, 
and return to the operating 
room. Minor morbidities; Urinary 
tract infection and superficial 
infection. 

Training dataset: 
c-statistics 0.80
Validation dataset: 
c-statistic 0.82. 
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there should be a consideration of each option including 
the probability of possible outcomes and the relative 
desirability or undesirability of these outcomes.29 

In February 2016, The Joint Commission (TJC) confirmed 
that informed consent is central to patient safety and is a 
vital aspect of patient-centered care.30 TJC recommends 
the use of decision aids, graphical tools, and other 
prompts to efficiently determine and communicate risks 
during shared decision making. Surgical risk calculators 
are one type of decision tool that provides surgeons 
with a risk prediction resource to use with patients 
being evaluated for surgery to enhance the informed 
consent process. The most commonly known surgical 
risk calculator today is the SRC for adults, and in July 
of 2016, the ACS NSQIP Pediatric SRC became publicly 
available.31 The ACS NSQIP SRC was not the first surgical 
risk calculator created. Prior risk calculators focused on 
specific patient populations or risk factors (Table 2, page 
22).32-35 The creation of a single tool readily available 
online that is useful for many procedures and applicable 
to multiple patient populations will almost certainly 
facilitate the use of risk calculators by surgeons. 

Technical Aspects of the ACS NSQIP SRC 

In 2013, when the ACS NSQIP Universal Surgical Risk 
Calculator (USRC) was developed for application to a 
wide range of surgical procedures, the ACS NSQIP clinical 
outcomes data were from 1,414,006 patient cases 

encompassing 1,557 CPT codes from 393 hospitals.26 
It was based on 21 preoperative factors used to predict 
eight outcomes (Figure 10, this page). Based on the 
models evaluated, performance of the ACS NSQIP USRC 
was similar to the previous procedure-specific calculators 
used.26 

Liu Y, et al. (2016) evaluated and enhanced the 
calibration of the ACS NSQIP SRC to further improve the 
performance of the risk models. Estimates from the ACS 
NSQIP SRC are calculated using ACS NSQIP hospitals 
that are more often larger U.S. teaching and research 
hospitals. Therefore, the sample tends to over-represent 
larger hospitals. An improvement over time in both ACS 
NSQIP and non-ACS NSQIP hospitals has a tendency 
to result in a slight overestimation of adverse events. 
However, in the context of the ACS NSQIP SRC, the effect 
should be small in that the predictive equations are 
usually updated annually.36 

The ACS NSQIP SRC provides patient-specific reports 
to prompt discussion of surgical risks (Figure 11, 
this page). This allows patients and surgeons to have 
informed discussions in circumstances where poor 
prognoses and comorbidities complicate the decision to 
have or delay surgical procedures, such as patients with 
oncologic diagnoses.37 Providing accurate patient-specific 
risk information can guide decision-making and provide 
realistic expectations for patients and family. 

Figure 10. ACS NSQIP Surgical Risk Calculator patient 
information page

Figure 11. AACS NSQIP Surgical Risk Calculator risk page
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The ACS NSQIP SRC should be leveraged to facilitate 
shared decision-making during the informed consent 
process and care coordination to mitigate risks before 
surgery. Examples of clinical conditions that would likely 
benefit from the use of the ACS NSQIP SRC include 
patients at risk for increased postoperative pneumonia 
who demonstrate higher compliance with physician orders 
for preoperative exercise or postoperative incentive 
spirometer use. Postoperative discharge planning can 
be customized to emphasize the signs and symptoms 
of pneumonia to prompt earlier intervention and prevent 
progression to respiratory failure. Patients with small 
slow-growing tumors and severe comorbidities may decide 
to forego surgery when considering overwhelming surgical 
complication risks.  

Mobile Apps 
Mobile apps have been available for years for simple 
medical calculations such as body mass index, model for 
end-stage liver disease (MELD), and so on. A relatively 
new frontier in health information technology in the 
world of surgery is mobile apps that provide predictive 
calculations. Two examples are the Carolinas Equation 
for Determining Associated Risks (CeDAR) and the 
Carolinas Equation for Quality of Life (CeQOL) produced 
by surgeons at Carolinas Health care System. CeDAR 

used mathematical modeling of more than 500 ventral 
hernia repair patients to identify patient characteristics 
that predicted postoperative complications and analyze 
postoperative financial impacts of complications (Figure 
12, this page). CeQOL similarly predicts the incidence 
of chronic discomfort following inguinal hernia repair 
(carolinashealth care.org/ceqol, Figure 13, this page). 
Both apps are designed to allow an immediate prediction 
of risks of postoperative complications (and in CeDAR 
financial outcomes are included as well) providing 
patients with an objective and quantitative assessment 
of their risks. Future studies are needed to determine 
the impact of utilization of these technologies on patient 
understanding and satisfaction. 

CONCLUSION

Health information technology has grown substantially 
since the implementation of the HITECH act in 2009, 
and we can only imagine the ways in which it will 
continue grow in the future. Without a doubt, it will 
have a growing role in quality improvement projects. As 
residents are often the frontline providers for CPOE and 
EHRs, their involvement and leadership will be critical 
to understanding how this data can be used to improve 
patient care.

Figure 12. CeDAR app pages Figure 13. CeQOL app pages
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OBJECTIVES

At the end of this section, the learner should be able to:

•	Provide two examples of positive and negative safety 
culture that can influence the quality of care provided

•	Identify three examples of clinical communications 
that can influence the quality of care provided to 
surgical patients

•	Describe two components of a morbidity and mortality 
conference that can help create a positive safety 
culture

When we try to define surgical culture, often the 
traditional “old school” surgeon comes to mind; a cowboy, 
a lone ranger, with total responsibility for his or her 
patient.

“’Get this thing out of my operating room!’ The colon 
stapling device exploded into pieces when I hurled 
it against the operating room wall … Surgeons are 
control freaks. We have to be. And when things 
don’t go our way in the operating room, we can have 
outbursts. Some of us curse, some throw instruments, 
others have tantrums. These explosions are a go-to 
reaction when we’re confronted with the ghosts of prior 
complications.” —Paul A. Ruggieri, Confessions of a 
Surgeon1

Does this kind of surgeon still exist in your hospital? If 
so, what is it like to work with him or her? If not, are there 
still stories about surgeons like this?

Culture might be the most important and most 
challenging component to the delivery of high-quality 
care. The energy required to overcome a bad culture 
results in waste and frustration and detracts from the 
positive aspects of being a surgeon. This fact is extremely 
important for residents to understand, although often 
difficult to change. Balancing the persona needed to 
achieve technical success in the operating room as well 
as ultimately shoulder the majority of the responsibility 
of risk associated with surgery against the persona 
necessary to lead and orchestrate a highly functional 
team that is aligned in its goals and adheres to the 
principles of high reliability is often a challenge for 
surgeons. We associate confidence with competence, but 
we must also find a way to deliver direct and focused care 
without arrogance or apathy.

Surgeons are in a unique position with regards to 
perioperative culture. In most organizations, providers 
feel that the persona of the surgeon sets the tone for the 
surgical culture. At the same time, the surgeon is in the 
most powerful position to change the culture. As such, 
the balance that we strike between each component 
of our persona will influence the environment in which 
we practice. It is hard to be approachable amidst the 
enormous pressures that we face to perform on a regular 
basis. But, as they say, if it was easy, everyone would 
want to be a surgeon.

Try to think about the places in your life that you felt had 
the best culture. What was it that made it so special? 
Were the people friendly and competent? Did it “feel 
like you were at home”? Break down the structure and 
personal attributes that defined the group. Use them to 
motivate you to bring those values and characteristics 
to the care that you provide and inspire those around 
you. One person at a time, we can develop a safety 
culture where optimal care is the standard, efficiency 
is maximized, and people are happy to participate in all 
aspects of surgical care.

In this section, we will review the fundamentals of safety 
culture and talk about important “nontechnical skills” that 
are crucial to patient care: teamwork, communication, and 
leadership. We will also review how one of the mainstays 
of surgical culture, the morbidity and mortality conference, 
can be used to create a stronger safety culture. 

A. DEVELOPING A CULTURE OF SAFETY

The study of an organization’s safety culture evolved 
from high-reliability industries that perform complicated 
high-risk operations with little margin for error and a 
focus on safety (for example, aviation or nuclear power). 
Organizations in these fields commit to safe practices 
on an institutional level and create an environment 
where any team member can report errors.2 As health 
care has looked to these high-reliability industries for 
insights on how to foster a culture of safety, the theory 
has been distilled into five key principles. These include 
(1) preoccupation with failure, (2) reluctance to simplify, 
(3) sensitivity to operations, (4) commitment to resilience, 
and (5) deference to expertise. With respect to health 
care and patient safety, a culture focused on safety is 
best demonstrated by the behavior of those within a 
health care system whose actions, values, and peer 
expectations are directed toward a common goal of safe 
patient care and preventing harm.3,4 This type of culture is 
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an environment in which the behavior of many individuals 
with common goals influences others to act in a manner 
that fosters the universal objectives of patient safety. The 
expectations and normative behavior are established in a 
way that guides health care personnel in the practice of 
safe patient care while promoting awareness of patient 
safety along a continuum.2,5

In To Err is Human, the landmark report published in 
1999 by the Institute of Medicine, preventable medical 
error was identified as a significant source of patient 
harm and death, as well as a significant burden with 
respect to cost, length of stay, and resource utilization 
within the U.S. health care system. Suddenly, the medical 
community recognized that we were unintentionally 
harming patients while providing care, and that many 
of these errors were in fact preventable. This state of 
practice is contrary to the essential goals of medicine. 
As physicians and hospitals have worked to understand 
and correct the sources of errors leading to patient harm, 
many have turned to the literature of human error that has 
been developed in other disciplines, which emphasizes 
the importance of the underlying safety culture.6 As work 
in this field has progressed, we are beginning to amass 
a body of literature within health care demonstrating 
that elements of a positive patient safety culture are 
associated with reduced patient harm and preventable 
error.5

In short, culture impacts outcomes. In a study by Abstoss 
and colleagues, an in-depth set of interventions was 
instituted with the goal of improving safety culture within 
an intensive care unit (ICU). At the end of the study 
period, the rate of medication errors was reduced by 71 
percent. The authors concluded that improved safety 
culture was associated with improved patient safety, and 
importantly, they also concluded that numerous safety 
checks in place prior to beginning the study are likely to 
be more effective in the setting of positive safety culture.7 
An institution-level commitment to patient safety has 
also been shown to significantly reduce patient harm 
secondary to medical error. In a study that utilized a 
multi-faceted approach to staff training in recognition of 
patient safety issues and opportunities for preventable 
harm, the number of preventable incidents of patient 
harm was reduced by half. Furthermore, in the same 
study period, the in-hospital mortality rate was also 
significantly reduced.8 Related studies have shown that 
one of the most common cited causes from root-cause 
analyses is poor communication among surgical team 
members.9 Similar work shows that perceptions of poor 

communication and teamwork, along with other facets of 
a health care organization’s safety culture, correlate with 
increased morbidity and malpractice claims.10,11

This handbook contains numerous strategies and tools 
for targeting specific issues related to quality and patient 
safety. The remainder of this section includes similar 
tools and approaches for improving specific nontechnical 
skills such as communication and teamwork. We do not 
have a clear understanding of how to directly influence 
the underlying safety culture of an organization. But, 
we do know that ensuring patient safety requires 
more instituting protocols and checklists. These tools 
are useful and even necessary, but without a robust 
underlying positive safety culture, implementation of such 
tools can be meaningless, or even backfire. 

A few things have been established in the safety culture 
literature. Organizations with positive safety cultures 
have demonstrated commitments from all levels of 
institution. In teaching hospitals, this is extra challenging 
as residency programs are distinct from yet strongly 
tied to the larger organization. This means that safety 
culture is influenced by the hospital as well as the training 
program, and leaders from both organizations, including 
administration, faculty, and residents, are key players. 

For each of these players, being committed to safety 
means striving toward an optimal set of patient care 
standards. A high level of quality and patient safety 
should be considered the norm, and should be 
considered as essential to both education and operations 
as technical training or clinical efficiency. From the 
perspective of a training program, initiatives aimed at 
improving quality and safety should be approached with 
the same vigor and dedication as any more traditional 
research project. Patient safety and quality improvement 
have the same ultimate goal as traditional research: 
improving patient outcomes. If we strive to practice 
evidence-based medicine for our patients, why should 
providing evidence- based, safe, patient-centered care be 
any different? Therefore, a strong surgical culture is one 
that is just as focused on providing safe, quality care as it 
is on the traditional metrics of technical merit, research, 
and education. Equal respect for the contributions of each 
of these components is paramount, and mutual respect 
obligatory.

Promoting a culture of safety means establishing goals, 
allowing individuals to voice their safety concerns, asking 
for clarification, providing feedback, and encouraging 
all members of the team to strive for the common 
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goal. Promoting a culture of safety means fostering an 
environment where providers are comfortable speaking up 
and speaking out when they have concerns about patient 
safety and quality as well as establishing goals, “closing 
the loop” or providing feedback when safety concerns 
are raised, and encouraging all members of the team 
to strive for these common goals. It also means being 
open to new ideas and new cultural norms. Promoting 
a culture of safety sometimes means being willing to 
try something new or change your processes of care. 
Undoubtedly, you have experienced the tension between 
the apparent utopia of this patient-safety culture and the 
hidden curriculum (the unofficial but powerful norms of 
behavior that any group develops). As with all change, 
there are growing pains. This tension, in a sense, signifies 
progress because a lack of tension means that we have 
failed to continue to seek ways to improve how we take 
care of patients. It is okay to recognize and feel the 
tension. But, if you remind yourself that everything we do 
is for the good of our patients, there should be no choice 
but to work toward improving the culture of safety in your 
institution. 

In order to do this, it is important that you learn to 
recognize cues for your institutional safety culture. How 
do people handle errors? Do your co-residents and 
attendings think about safety and incorporate it into their 
practice? Or, is there still a resistance to a patient safety 
culture? Is it seen as a less rigorous form of practice by 
some, or not important? Are safety measures seen as 
an annoyance or impediment to getting real work done? 
Taking a mental inventory of where your institution or 
program lies on the spectrum of patient safety culture is a 
crucial first step for any resident.

Some tools that can be used to impact an organization’s 
safety culture include classes or trainings, visible 
reminders of unit goals (like a poster keeping track of the 
number of catheter-associated urinary tract infections 
or bloodstream infections), frequent reviews with staff 
of safety events and countermeasures, checklists (like 
the OR timeout), and standardized protocols (such as 
nurse-driven foley catheter removal). However, remember 
that safety culture is defined just as much by individual 
and group reactions to these tools as by any official 
endorsement of them. Culture is created simultaneously 
in both a top-down and bottom-up fashion. There may be 
a culture developing around you that you weren’t even 
aware of. As you learn to recognize tools like these as 
quality improvement and patient safety efforts, you may 
realize that a hospital safety culture exists that is distinct 

from your program or departmental culture. Or, you may 
realize that patient safety efforts at your institution are 
not visible to residents. This may represent an opportunity 
for you to contribute to creating the culture in a more 
focused way. Regardless, your role within this culture will 
mature along with your technical skill and clinical acumen. 
As a resident, remember that you are an integral part 
of both creating and perpetuating a safety culture and 
should be cognizant of how your attitudes or actions can 
either support it or break it down

B. TEAMWORK

Teamwork is inherent to the practice of medicine. 
This is even truer now than a few decades ago due to 
increasing specialization of providers necessitating a 
multidisciplinary approach to patient care. A team can 
be defined as two or more individuals who work together 
to achieve specified and shared goals, have task-specific 
competencies and specialized work roles, use shared 
resources, and communicate to coordinate and to adapt 
to change.1 Regardless of specialty or level of training, 
physicians, nurses, midlevel providers, and countless 
other hospital staff members work together in coordinated 
fashion in order to provide optimal care for each patient. 
The importance of successful teamwork as it relates 
to outcomes and safety has been well documented 
in other industries, particularly the aviation industry.2 
Research within these industries highlights skills such 
as situational awareness, group decision-making, task 
management, communication, and leadership as leading 
to positive outcomes.3 Failures in these nontechnical 
skills within the medical field have been associated with 
adverse events.3 Surgical residency has traditionally 
focused on the development of technical skill, clinical 
decision-making, and medical knowledge. In 2007, the 
ACGME developed six competencies, including patient 
care, medical knowledge, practice-based learning, 
interpersonal and communication skills, and systems-
based practice as a means to integrate both technical 
and nontechnical skills into residency training programs.

The impact that failures in teamwork have on adverse 
events and medical errors has been highlighted by many 
observational and retrospective studies. Teamwork and 
communication failures are highlighted most frequently 
(22 to 32 percent) as contributing to adverse events.4-6 
The operating room environment is understandably 
dependent on the performance of a team, and this team 
can be dynamic and unpredictable at times. While there 
is no question that this particular setting demands 
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strong teamwork dynamic and communication skills, 
the importance of heightened awareness and potential 
for error in such an environment cannot be emphasized 
enough. Clearly in our efforts to do no harm, we are 
placing patients at risk for adverse events. Lingard 
and colleagues observed communication events in the 
operative setting and documented failure 30 percent of 
the time. Of these failures, approximately 36 percent 
resulted in visible consequences such as delay, tension 
among team members, or procedural error.7 These visible 
consequences only reflect the immediate impact of 
communication error given the observational nature of 
this study.

Communication error is addressed in part through the 
development of the surgical safety checklist. Wiegmann 
and colleagues performed another observational study 
evaluating the effects of disruption on the surgical 
process. Surgical errors were found to have increased 
significantly with increased disruptions and that teamwork 
and communication problems were the strongest 
predictors of surgical errors.8 Catchpole and colleagues 
found during observational studies of both simple and 
complex surgeries that surgeons and surgical teams 
that had high levels of leadership and management 
skills and situational awareness were able to complete 
the operations quicker and with fewer errors than those 
that had lower teamwork skills.9 In their evaluation, they 
described four major domains that contributed to the 
overall successful outcome of the operative team (Figure 
1, this page). This model was initially developed for use 
in the aviation industry but adapted for use in the medical 
field as an assessment for the classification of teamwork.

A 2008 RAND report prepared for the Agency for 
Healthcare Research and Quality (AHRQ) evaluated 
the evidence base for the ability of teamwork in health 
care to reduce errors, improve care quality, increase 
efficiency, and reduce costs. The report cited empirical 
evidence to support the relationship between teamwork 
and clinical outcomes, including risk-adjusted mortality, 
cardiac arrests, adverse events, and complications.10 
In response, the U.S. Department of Defense working 
with AHRQ, developed the Team Strategies and Tools to 
Enhance Performance and Patient Safety (TeamSTEPPS) 
program. This program has been implemented throughout 
the active military and federal health care systems and 
now in an increasing number of private and not-for-
profit health care systems around the country.11,12 The 
curriculum focuses on leadership, situation monitoring, 
mutual support, and communication, with emphasis 
on defining team skills, demonstrating the tools and 
strategies team members can use to gain proficiency in 
the competencies/skills, and identification of tools and 
strategies that can be used to overcome common barriers 
to achieve desired outcomes.13

Teams can make fewer mistakes than individuals, 
especially when each team member knows his or her 
responsibilities as well as the responsibilities of other 
team members. However, simply conducting training or 
installing a team structure does not ensure the team will 
operate effectively. Teamwork is not solely a consequence 
of co-locating individuals together. Rather, it depends on 
a willingness to cooperate, coordinate, and communicate 
while remaining focused on a shared goal of achieving 
optimal outcomes for all patients. Teamwork does not 

Figure 1. The four domains of behavior associated with the level of OR team function
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require that team members work together on a permanent 
basis, yet it is sustained by a commitment to a shared 
set of team knowledge, skills, and attitudes, rather than 
permanent assignments that carry over from day to day.14

Of course, the primary purpose of operating room 
teamwork is to improve patient safety. However, it 
has also been shown to improve operating room 
efficiency. Wolf and colleagues reported on operating 
room performance after all operating room personnel 
participated in a one-day intense team training program. 
Baseline performance metrics were compared 12 and 
24 months after the training. There were significant 
reductions in case delays, reductions in equipment issue 
delays, and improved compliance with the SCIP measures 
after the team training.15

Clearly, there is evidence to support that teamwork 
and specific tools to improve communication within 
operating room teams lead to fewer intra-operative and 
postoperative adverse events, decreased operative 
times, and perhaps decreased postoperative mortality. In 
Flin and Yule’s study of attitudes about teamwork in the 
operating room, while surgeons viewed their teamwork 
interaction and respect for colleagues, both surgeons and 
nurses, as quite high, nurses felt that the level of respect 
shown to them by surgeons was significantly lower than 
what the surgeon perceived as they were providing.16 
When asked about their leadership style, the majority of 
surgeons felt that they had a collaborative style. However, 
the majority of anesthesia providers, surgical trainees, 
and nurses viewed the surgeon’s leadership style as 
autocratic.17 In another study specifically evaluating 
teamwork in the operating room, only 5 percent of 
surgeons felt that they did an inadequate job of explaining 
the planned procedure to the rest of the team.18 
Remarkably, the rest of the team felt otherwise with 50 
percent of anesthesiologists and circulating nurses rating 
surgeons as providing inadequate information. Of all the 
aspects of teamwork evaluated, the greatest measured 
discrepancy between the surgeon and the rest of the 
operating room team was in establishing a shared mental 
model of the planned procedure and expected outcome.

Teamwork is clearly critical to error reduction, efficiency, 
cost reduction, and improved quality regarding patient 
care. Surgery demands that individuals come together 
and function as a team. Traditionally, the surgeon has 
taken the leadership role. However, without strong 
nontechnical skills, we cannot serve as effective leaders. 
Similarly, without communication from the surgeon 
regarding operative plan and without the team having a 
shared mental model, the team cannot perform optimally.

The concept of teamwork and leadership in patient 
safety is not new. In fact, the hierarchical structure of the 
surgical training program is designed to allow a graduated 
level of responsibility. The success of a resident service 
team is dependent upon each resident knowing his or her 
role within the team and knowing his or her strengths in 
that capacity. It should not be seen as a weakness for 
a resident to acknowledge a deficiency in their personal 
knowledge or skill set or in the team’s overall functioning. 
Rather it should be seen an opportunity for the team 
to become stronger and safer. Ideally, a strong resident 
leader (chief) should strive to be able to recognize the 
strengths and weaknesses of not only themselves but of 
their team members in order to provide the best patient 
care.

Team training and leadership development opportunities 
exist in some, but not all, residency programs. 
When available, residents should capitalize on such 
opportunities in order to expand the way they think about 
leadership. But, formal leadership training is by no means 
necessary in order to develop these skills. Role models 
can provide positive and negative examples of leadership 
behaviors. By taking advantage of the smorgasbord 
of leadership styles and traits inherent in the faculty 
of a program, residents have the chance to test out 
and refine the skills that will help them to develop into 
successful leaders and effective team members. If you 
take advantage of it, the structure of the surgical training 
program can provide an excellent informal education in 
teamwork and leadership that will undoubtedly positively 
influence your lives and the lives of your patients.

C. COMMUNICATION

Communication is a critical skill in patient care. Here, we 
review a number of discrete opportunities to focus on 
communication skills while providing patient care.

1. Handoffs

Handoff communication has become a subject of 
discussion since the implementation of the ACGME 
duty hour restrictions in 2003 and the subsequent 
modifications established in 2010.1,2 The duty hour 
restrictions, created in response to a 2008 report from 
the Institute of Medicine, were designed to protect 
patients against fatigue-related errors and to enhance 
the resident learning environment.2 While intended 
to simultaneously improve the resident educational 
experience and patient care, the duty hour restrictions— 
specifically the limitation in duty hours—resulted in an 
increase in the number of physician handoffs performed.3
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Existing studies suggest that poor handoffs lead to 
worse patient outcomes, including adverse events, 
increased surgical intensive care unit readmissions, 
delayed diagnoses, redundant tests, and longer length of 
stays, which lead to higher costs.4 The Joint Commission 
identified communication as a root cause in nearly 60 
percent of sentinel events in 2012.6 Gawande et al. found 
that breakdowns in communication during these handoffs 
in patient care were the second most common factor 
reported as contributing to adverse events.7 Greenberg 
and colleagues found that 43 percent of communication 
breakdowns occurred with handoffs and suggested that 
utilizing strategies from other high-risk fields, such as 
nuclear reactor control rooms, should be adapted for the 
medical field to address this inadequacy. Specifically, 
the standardization of content and format, read-backs to 
ensure the information was correctly received, and the 
unambiguous transfer of responsibility were suggested 
interventions to prevent communication breakdown.8

The ACGME recognized the risk for error during handoffs 
and declared structured handoff to be a main priority in 
2010 requiring “sponsoring institutions and programs 
[to] ensure and monitor effective, structured hand-
over processes to facilitate both continuity of care and 
patient safety. Programs must ensure that residents are 
competent in communicating with team members in the 
hand-over process.”8 What was not included in these 
requirements was how the requirements are to be met.

Multiple studies have been conducted assessing 
resident perception of handoffs and proposing means 
to standardize the handoff process. These methods 
include team training, handoff mnemonics, written 
templates, and verbal scripts. One of the most powerful 
recommendations is the simplest: making sure to 
minimize interruptions during the sign-out process.5 
Health care providers estimate that 15 to 70 percent 
of medical errors are attributable to communication 
breakdown or inadequate handoffs.4 Handoffs are 
recognized as important and as a learned task; however, 
the different needs of different clinical disciplines make it 
unlikely that a single tool will adequately meet the needs 
of every health care team. It is generally agreed upon, 
however, that training of some kind is necessary and 
that the tool best suited to a given specialty or training 
program or health care team should be under continuous 
evaluation. Training, in fact, has been shown to have 
direct impact on patient-focused outcomes.4 Regardless 
of the specialty or format used, what defines an effective 
handoff will inevitably vary between specialties preventing 
the creation of a single handoff tool.10 It is imperative that 

physicians be aware of the impact that this process can 
have on patient care as improvements in communication 
can impact patient care by decreasing adverse events 
during transitions in care.

In this era of duty-hour restrictions and the resulting need 
for increased handoffs between “shifts” of residents, 
it is imperative that residents view handoffs not simply 
as the last hurdle to jump at the end of a day (which is 
tempting), but as a critical safety element in patient care. 
The handoff is really a team effort, and it is not limited 
to the two (or few) people directly involved at the time of 
transfer. The plan for each patient should be discussed as 
a primary team using the most up-to-date information and 
should be clear to all involved. The team should consider 
the “what ifs” and anticipate questions in order to 
prepare the receiving team and consider concrete triggers 
for an intervention, if necessary. The receiving person (or 
team) should be engaged in the handoff conversation and 
should also be prepared to ask questions and anticipate 
problems.

One structured handoff mnemonic that has been 
published in the literature is I-PASS (illness severity, 
patient summary, action list, situation awareness and 
contingency plans, and synthesis by receiver). A pre- and 
post-intervention trial of this tool for pediatric residents 
at nine academic hospitals demonstrated a significant 
decrease in medical error, preventable adverse events, as 
well as near-misses. Use of this tool did not change the 
length of the process.12 Another mnemonic used in some 
hospitals is SHOUT (sick or not sick, history and hospital 
course, objective data, upcoming plan/disposition, and to 
do, time for questions). It is likely that the most important 
intervention is having a standardized approach that is 
used every time and that both parties are familiar with. 

2. Medication Reconciliation

Adverse drug events have been described at times of 
transition in patient care. The Joint Commission therefore 
focused one of its 2005 National Patient Safety Goals 
on the process of medication reconciliation.1 Medication 
reconciliation is a three step process of verifying 
medication use, identifying variances, and rectifying 
medication errors at interfaces of care.2 Performing this 
task can involve checking and rechecking medication lists 
with sources such as patient records, other physicians, 
pharmacists, and the patients themselves.

Adverse drug events and medication errors contribute 
to 20 to 72 percent of adverse events around the time 
of hospitalization and 7 to 12 percent of all permanent 
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disabilities and deaths due to adverse events.3-8 
Medication errors at the interfaces of care (admission, 
transfer, and discharge) are particularly common, and 
many of these errors put patients at risk of clinically 
important harm. One study found that medication errors 
were reduced by more than 76 percent when medication 
reconciliation was implemented at admission, transfer, 
and discharge, with the largest impact at admission.9,10 
Another study in critical care found that errors at the 
time of discharge from a critical care unit were virtually 
eliminated by a reconciliation process.11,12

There has been no standard regarding what constitutes 
a comprehensive medication history. Additionally, a 
complete medication list may be difficult to achieve. 
Patients take a combination of prescription, over-the- 
counter medicine, vitamins, supplements, and other 
medications on a scheduled or PRN (as needed) basis. 
As current health care information is not integrated 
throughout all health care operations, it is not easy 
to validate or fill in the gaps from patient-reported 
information. Patients and family members may not be 
good historians of a medication record, and due to limited 
access to pharmacy records, only an incomplete recording 
of current medications may be obtained. Lau and 
colleagues compared community pharmacy drug lists with 
hospitalized patients and found 25 percent of prescription 
drugs in use at home were not recorded on the hospital 
admission record. 13

Unlike handoff communication, which is focused on 
the exchange of physician-to-physician information, 
the communication required to perform medication 
reconciliation returns our focus to the multidisciplinary 
nature of medicine. Communication must be facilitated 
between physicians, nurses, ancillary staff members, and 
most importantly, patients themselves. It also serves as 
a tool that can be utilized during transitions in care and 
provides an opportunity for prevention of adverse drug 
events.

An accurate medication reconciliation either in the 
office at the preoperative visit or on admission to 
the hospital is particularly important for the safety of 
surgical patients. Important considerations for drug 
interactions must be made for the safe administration 
of anesthesia. Close attention should be paid to other 
important medications that may affect perioperative 
outcomes. The postoperative setting, when a patient’s 
sensorium may be impaired indefinitely, is a poor time to 
ask them to recall the specifics of important medications. 
Relying on family members is an option, although not 
ideal. While residents’ involvement in such preoperative 

discussions may be sporadic, resident involvement 
in the discharge process is inevitable. You assume a 
substantial responsibility when reconciling and prescribing 
medications at the time of discharge. Surgical patients 
leave a highly monitored setting for the less regulated 
outpatient setting, where your name is attached to any 
new medications, including narcotics, anticoagulants, 
and other high risk medications. In this regard, your 
consideration for patient safety should extend beyond the 
confines of the inpatient setting. Ensuring the appropriate 
medication regimen begins at the preoperative visit and 
depends on a multidisciplinary team for safe transitions 
throughout the patient experience.

3. Surgical Checklist

The 1999 Institute of Medicine report To Err Is Human 
put a spotlight on death from preventable medical errors. 
Surgically related errors are second only to medication 
errors as the most frequent cause of error-related 
death. Although many hospitals have ongoing programs 
to improve medication safety, a specific focus on 
operating room safety offers another opportunity for error 
prevention.8

Used for decades in many other industries, checklists 
serve as aids that ensure essential steps are carried out 
in the appropriate sequence and allow team members 
to focus on completing the task at hand or address 
unexpected situations.2 The introduction of the World 
Health Organization Surgical Safety Checklist in 2009 
demonstrated the potential impact that checklists have 
on improving clinical outcomes.3 The 19-item checklist 
was introduced in hospitals ranging from the developing 
world to tertiary care academic centers. Institution of 
this checklist resulted in significant reductions in both 
morbidity and mortality in surgical patients. These findings 
have been reproduced in subsequent studies. While the 
mechanism of the improvement is unclear, it mandates 
that team members contribute and communicate, 
underlying the importance of teamwork in patient care.

Checklists have previously had profound impact when 
utilized within the medical field prior to being introduced 
into the operating room. Surgical Care Improvement 
Project (SCIP) measures, ventilator-associated pneumonia 
(VAP) reduction measures, and central line insertion 
bundles are all checklists instituted to ensure that known 
best practices are followed.4 Catheter-related bloodstream 
infections, once an expected risk developed by critically 
ill patients, are now a rarity after the introduction of the 
checklist.5,6 Checklists in surgical procedures are tools 
to provide a structure for enhanced patient-centered 
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communication between team members. It is a process 
that levels the playing field and allows all team members 
to participate. It creates a shared vision for how the 
operation is to proceed and allows team members the 
opportunity to question, clarify, and ensure that standards 
of care are being met.

As led by the airline industry, perioperative services 
demand high organizational reliability and commitment 
to reduction of safety-compromising events. The airline 
industry has a long history of checklist implementation 
for risk reduction. The aviation checklist provides 
structure for the communication of critical information to 
ensure that all team members possess accurate data 
and that cross checking can occur. The key feature of 
the preoperative team checklist system is that it would 
ensure the exchange of pertinent information among 
all operating room team members; it would supplement 
rather than supplant existing communication practices 
within each discipline. It also requires classification 
of the current patterns of weakness or failure in this 
communication process, as well as the outcome 
dimensions that could be measured following a checklist 
intervention.

In health care, preventable injuries from care have 
been estimated to affect between three to four percent 
of hospital patients.9 Complications from unintended 
harm adversely affect patients and their families and 
increase institutional health care costs.1 Without the 
checklist, systems failures portend poor communication, 
increased team tension, resource waste, inefficiency, 
and procedural error. Previous studies have shown that 
use of a comprehensive surgical checklist enhances 
communication and reduces postoperative complications 
and death.3,7

The checklist is merely one tool in the quality 
armamentarium. On its own, it wields no power. Several 
countries have mandated the use of a checklist in an 
attempt to improve surgical quality. Unsurprisingly, given 
what we know about the importance of a robust safety 
culture, the regulation of the mandatory implementation 
of a surgical checklist in Ontario did not result in a 
significant reduction in surgical morbidity and mortality.11 
One hint as to why this intervention may not have had the 
desired effect is that more than 90 percent of hospitals 
opted to adopt a standardized checklist without any local 
modifications. Although it cannot be proven, it is quite 
possible that the mere implementation of the checklist 
without modification may represent a lack of local buy-in 
and explain the poor results. Adverse events cannot be 
prevented just by mandating the use of isolated tools. 

Achieving high levels of surgical quality requires that all 
members of the care team are committed to not only 
safety but the fundamental skills of communication and 
teamwork, allowing everyone to perform their necessary 
roles and be accountable for not just their task but the 
ultimate outcomes. 

4. Patient Education

Patient education is a critical component of health 
care. In the U.S, this element of the doctor-patient 
relationship gained attention following the American 
Hospital Association’s adoption of the Patients’ Bill of 
Rights in 1973. The Patients’ Bill of Rights addresses 
several aspects of patient education, including the right 
to relevant, current, and understandable information 
about one’s diagnosis, treatment, and prognosis and 
the right to discuss and request information related to 
the specific procedures and/or treatments available, the 
risks involved, the possible length of recovery, and the 
medically reasonable alternatives to existing treatments 
along with their accompanying risks and benefits.1

The process of obtaining patient consent for surgical 
procedures is an ideal opportunity for a meaningful 
discussion between patients and surgeons as part of the 
decision-making process. It is also a good time to review 
the aforementioned areas included in the Bill of Rights 
and ensure the patient has a good understanding of (at a 
minimum) his or her diagnosis, proposed treatment, risks, 
and alternatives. Unfortunately, many of us are taught 
that “getting consent” is simply a formal legal process. 
Training in informed consent should include the important 
skills of educating and counseling a patient regarding a 
surgical treatment in order to have a true shared decision-
making process. 2

The informed consent process arose from the Nuremberg 
trials in 1947 to ensure that the atrocities that were 
committed on human beings in the pursuit of medical 
research were never repeated. The basic idea of informed 
consent is that each individual has the right to make 
decisions affecting his or her well-being.3 Informed 
consent means a patient must receive sufficient 
information to balance the benefits against the risks 
before consenting to a medical procedure.4

Before delivering medical care, physicians are obligated 
to provide the patient with detailed information on the 
risks, benefits, and alternatives, including the option to 
not perform the procedure or treatment regimen and the 
effect that doing nothing would have on that patient’s 
health status. Clinicians are also required to inform 



33The Quality In-Training Initiative: An ACS NSQIP Collaborative

Building a Culture of Safety

SECTION III

the patient about any potential clinically significant 
adverse drug reactions or other concerns when a new 
medication is ordered. It is imperative for physicians to 
foster open dialogue with their patients, which includes 
allowing adequate time for discussion, translating key 
terms into common language, and providing commonly 
asked questions that may put the patient at ease and 
stimulate further questions. Physicians also need to verify 
understanding by asking patients to restate or recall 
key elements to ensure that the patient has accurately 
understood the information and does not have unrealistic 
expectations. Failure to do this can result in unfair 
complaints about the practitioner’s care.5 In a review of 
23 studies evaluating surgical patients’ understanding of 
their treatments, less than one third of studies reported 
that patients had an adequate understanding of the 
various aspects that should be included in informed 
consent.6

Clear expectations about recovery are often not 
adequately addressed prior to initiating care. Prior to 
treatment, the physician should discuss any expected 
limitations or long-term impact. Often the focus is 
on early medical issues (for example, pain, possible 
infection, drainage), but it is valuable for the patient to 
also understand what life will be like for a longer period of 
time. Examples would be patients that will likely require 
readily accessible restrooms or will be not be able to 
perform household activities for extended periods. Finally, 
physicians will strengthen understanding and reduce 
potential complaints by including family members or 
friends in the discussions.5

Effective communication is an important factor in patient 
satisfaction and perceived quality of care. Studies have 
shown that patient satisfaction correlates strongly with 
the amount of information received. Elderly patients in 
particular need effective and empathic communication as 
an essential component of treatment.7

“Request for Treatment” is a new approach to consenting 
a patient that facilitates patient-centered care. The 
physician and patient discuss the same information 
pertaining to the surgical procedure as in the past, 
but the patient then takes the consent document and 
completes it at home in their own words. The patient is 
required to engage in their care and be able to describe 
their understanding of the surgical procedure, risks, 
and alternatives. The physician and patient meet again 
to discuss errors of understanding or omissions and 
the document is amended to reflect the patient’s more 
complete understanding of the procedure, risks and 
alternatives. Physicians have better insights into what 
understanding patients have regarding conditions and 

treatments and the process helps care providers refine 
and improve their communication skills. Patients, in turn, 
have a better understanding of the operation. There is a 
clear opportunity to address misconceptions, as well as 
a more complete documentation of the decision making 
process.8

In a systematic review of patient education outcomes in 
surgical procedures from 2004 to 2010, current trends 
included scheduling education early in the surgical 
process; increased message exposure through several 
interventions or reinforcements; addressing postoperative 
management of care; and measurement of patients’ 
cognitive, experiential and bio-physiological outcomes.9

The review evaluated patient education interventions on 
format, content, and outcome. Formats included verbal, 
written, and visual education incorporating booklets, 
leaflets, DVDs, or websites. Content focused on pathology, 
treatment, exercise, use of devices, surgical procedure, 
complications, prognosis, pain management, activities of 
daily living, lifestyle after an operation, and alternatives 
to standard treatments such as nonpharmacologic 
strategies to reduce pain and anxiety. Measurements of 
anxiety, knowledge, pain, and length of stay were among 
the outcomes most frequently evaluated.7

Education scheduled before admission was 
recommended, with the trend supporting a continuum 
beginning up to six months before a surgical procedure 
and continuing as long as three months after the surgical 
procedure. Several interventions or reinforcements, 
with sessions lasting 10 to 300 minutes, are 
reported. Particularly, with the trend toward shorter 
hospitalizations and family members providing home 
care, thoroughly addressing postoperative management 
of patient care is essential. Appropriate follow-up after 
discharge is important because some information 
presented preoperatively may be applicable months 
after an operation and will likely need to be reviewed or 
reinforced.7

A review of literature on surgical patients’ informational 
needs from 1994 through 2004 revealed that surgical 
information needed to be given on more than one 
occasion beginning preoperatively in clinic and continuing 
through hospitalization and discharge. Also, an awareness 
of the influence of one’s culture, and that knowledge is 
situation-specific, was underscored. Acknowledging that 
patients differ in their learning needs, and in their needs 
for content, and quantity of information, emphasis should 
be on evaluating and assessing needs on an individual 
basis.10
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The American College of Surgeons provides patients 
with a list of 10 questions that patients should ask 
before their operation. Keeping these questions in 
mind will assist the clinician in framing the discussion, 
including a discussion of the procedure, why it is needed, 
alternatives, risks, options for anesthesia, preparation for 
an operation, expected recovery, surgeons experience with 
the operation, facility accreditation and staffing, and cost 
of the surgical procedure.11

Successful exchange of medical information between 
physician and patient contributes to improved 
outcomes, reduced treatment time and hospital stay, 
and reduced morbidity and mortality. A study exploring 
this issue found that surgeons thought that patients 
wanted more information on cause and effect, and 
prognosis of disease. Both surgeons and patients 
judged symptomology associated with the disease as 
important. Anatomical considerations were considered 
less important by both surgeon and patient.12 Patients 
identified information related to activity, wound 
care, complications and pain management as highly 
important.13

When preparing education materials or discussing 
surgical procedures with patients, surgeons must 
consider a patient’s health literacy. Health literacy is 
defined by the American Medical Association as the 
“ability to obtain, process and understand basic health 
information and services needed to make appropriate 
health decisions and follow instructions for treatment.”14 
Unfortunately, a systematic review of informed consent 
reported the majority of patients studied have an 
inadequate understanding of the risks and benefits of 
their surgical procedure.15 Fifty-three percent of adults 
have an intermediate level of health literacy and 36 
percent fall below this level.16

The complexity of written educational content for patients 
must be evaluated. The Flesch Grade Level Readability 
Formula was developed by Rudolph Flesch and John 
Kincaid. It evaluates number of words per sentence 
and average number of syllables per word, and results 
in a score that indicates grade-school level. Text can 
be inserted into the calculator to grade the level of 
difficulty.17 Clinicians must take into consideration that 
the average adult in the United States reads at a seventh 
to eighth grade level 18 and 14 percent of the population 
is illiterate.19

 
 
 

Residents play a critical role in the delivery of a quality 
experience for the surgical patient. Compared with 
attendings, residents may have additional time to 
spend educating patients, both in the preoperative and 
postoperative inpatient setting. Often, this extra time 
spent with patients translates into improved hospital 
ratings, improved compliance with prescribed regimens, 
and improved patient satisfaction. Residents should also 
recognize time spent on patient education an opportunity 
to test their own knowledge of the subject and to learn 
from their patients rather than seeing them as scut work 
or burdensome to the flow of the workday. You should 
be able to provide patients with appropriate, trusted 
resources where they might go to find further information 
about their operation or disease process. One such 
place is the American College of Surgeons website, facs.
org, which contains consent forms for common general 
surgery procedures and helpful graphics.

D. PROFESSIONALISM

Professionalism has been variably defined. In fact, it 
is often defined by its absence, but several definitions 
have been offered that encompass the breadth of the 
term fairly well. For instance, the American College of 
Physicians Foundation, the American Board of Internal 
Medicine Foundation, and the European Federation 
of Internal Medicine drafted a Physician Charter that 
set forth the tenets of medical professionalism as the 
primacy of patient welfare, patient autonomy, and social 
justice, as well as the commitment of the profession as a 
steward of limited and precious resource.1 Subsequently, 
the American College of Surgeons drafted a Code of 
Professional Conduct that begins with, “Professionalism 
serves as the basis of the social contract between 
medicine and the society that it serves.” 2 Importantly, 
the social contract between surgeons and the society 
it serves is based on trust, namely the trust of the 
patient in the surgeon’s honesty, integrity, and respect 
for persons. The Code of Professional Conduct lists 
and clearly articulates the behaviors that define 
professionalism as a surgeon and the requisite personal 
qualities therein. A few of these behaviors deserve 
special mention with respect to patient safety:

•	Be sensitive and respectful of patients, understanding 
their vulnerability during the perioperative period.

•	Respect the knowledge, dignity, and perspective of 
other health care professionals.

•	Improve care by evaluating its processes and 
outcomes.
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It has been noted that surgeons have long served as 
leaders in patient safety.3 No other relationship is like that 
of surgeon and patient. The implicit trust in the surgeon 
is unquantifiable, and the vulnerability of the patient is 
profound. For these reasons, the surgeon is the principal 
guardian of the patient’s safety, and professionalism for 
the surgeon must include ensuring safe patient care. This 
professionalism extends to interdisciplinary interactions, 
as caring for a patient includes many interactions with 
other health care professionals, including nurses, 
specialists from other fields, and other surgeons. 

Considering the increasingly complex and sometimes 
chaotic environment in which we function, the delivery 
of safe patient care relies on the respectful interaction 
and effective communication between individuals with 
a mutual goal. Nowhere in the health care arena is 
this more important than in the operating room. It has 
been shown that unprofessional behavior by surgeons 
negatively affects morale and hampers the effectiveness 
of those caring for the patient.4 As high as 60% of 
preventable medical errors can ultimately be linked 
to a failure in communication.5 Abusive, disruptive, or 
disrespectful behavior undermines the interaction and 
communication between professionals and ultimately 
leads to a less than optimal outcome for the patient.6 

In summary, the definition of professionalism is broad, but 
many of the key components of professional behavior by 
surgeons have a direct effect on safe patient care. First 
among these is the unique relationship between patient 
and surgeon. The potential for harm is ever present in 
surgical procedures, and the surgeon is the custodian 
of patient safety. For this reason, the surgeons should 
always seek to protect the patient and do everything 
possible to ensure an optimal outcome, including effective 
collaboration with other multi-disciplinary professionals. 
Finally, professionalism demands constant assessment 
of outcomes with the goal of continual improvement to 
deliver effective, and most importantly, safe patient care.

E. THE MODERN MORBIDITY AND MORTALITY CONFERENCE

The Morbidity and Mortality (M&M) conference is one of 
the most visible and important forums to discuss adverse 
events and errors in the medical field.6 In the early 20th 
century physicians began advocating for hospital errors 
to be reviewed.5 Conferences in the 1930s and 1940s, 
such as the Anesthesia Study Commission, began 
systematically looking at adverse events of surgical 
complications.5 These conferences have since evolved 
into a standard conference for hospitals across the world. 

From a sociological perspective, the M&M conference has 
been described as a forum for surgeons to demonstrate 
professionalism in accepting responsibility and seeking to 
improve.7

In the surgical profession, M&M conferences are highly 
utilized and deemed critical to both surgical training and 
practice. Despite this widespread use, recent papers 
have brought to light deficits within the data presented.2-4 

Some of the major criticisms are the incomplete 
reporting of complications, unclear presentations, and 
the lack of benchmarks.2-4 It has been shown that 
traditional morbidity and mortality methods identify 
fewer complications compared with American College of 
Surgeons National Surgical Quality Improvement Program 
(ACS NSQIP®) collection methods.8 

In this section, we summarize recent research into 
the “state-of-the-art” in M&M conferences and provide 
recommendations for how best use this protected time to 
not only improve care, but improve the safety culture of a 
department.

Research into effective M&M conferences has shown a 
few trends. In order to have and maintain an excellent 
morbidity and mortality conference, an institution should 
hold a conference regularly. Most institutions hold them at 
least monthly, with many holding them weekly and dubbing 
them a golden hour.2 These conferences must have a 
high level of attendance by both faculty and residents 
to function optimally.5 Timing is often critical, and some 
institutions have found that simply rescheduling the 
timing for M&M conferences can significantly increase 
participation.7 One example would be changing the 
timing from the afternoon when operations are at risk of 
interfering with participation to the morning prior to the 
first start of elective surgeries.7 

A list of cases or potential cases is often selected prior 
to the presentation.8 Case reporting differs across 
institutions. Some rely only on resident reported cases 
and others pull from hospital datasets that track clinical 
outcomes. The completeness of the data and the 
discussion that follows will be heavily influenced by the 
method of case reporting. For an ideal conference, the 
case list should pull form the most complete and reliable 
source of adverse events across the continuum of the 
patient experience, not just the in-patient course. 

The name of the conference will often set the tone. 
In some hospitals the classic name of Morbidity and 
Mortality conference has been changed. In order to 
attempt to change the culture and facilitate a civilized 
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conversation regarding best practices instead of a 
blame- filled contentious discussion about poor quality 
care, some institutions have renamed the conference 
the Case Management Conference.” Others, in order to 
deem the discussion “protected” from legal discovery, 
have renamed the conference the Quality Assurance 
Conference. This approach has been suggested for 
institutions that are trying to rebuild or modernize their 
conference to permit a more meaningful use of the 
opportunity to reflect upon cases when adverse events 
occur. 

Some hospitals use the conference to simultaneously 
provide education on quality and satisfy regulations 
governing quality assurance. In this case there must 
be a balance between the functions of the conference. 
The dual mission of the conference can impair its 
effectiveness as an educational conference. In order 
to optimize the educational benefits of the case-based 
learning opportunity, there must be order and clear 
objectives. Most conferences do not have overt objectives 
beyond the global desire to discuss complicated cases 
to learn as a collective. The laxity in the objectives often 
leaves the content of the discussion short on evidence 
and replete with multiple conflicting approaches to patient 
care. As such, residents are often left confused about the 
best practice to maximize quality care.

The lack of standardized presentations can limit the 
efficacy of the Morbidity and Mortality conference.3 
Standardization of the presentation format can result 
in improved efficiency and a decrease in the amount of 
time needed for each case. Presenters must be able 
to succinctly and effectively explain the case to the 
audience. Many programs have demonstrated effective 
change by creating a standardized template for all 
presentations.

The Situation, Background, Assessment, and 
Recommendation (SBAR), borrowed from the industrial 
quality improvement sector, is an effective tool.9 The 
situation is the initial piece of information that can help 
the presenter set the agenda for the conference. This 
has been shown to clarify the case for the audience and 
improve the quality of the presentation. The background 
is the second portion of the presentation, which delves 
into the facts of the case. The presenter should focus on 
the pertinent points of the case, skimming or omitting 
portions that may add no benefit to the understanding 
of the case. Time lines may help add an additional level 
of clarification. The assessment involves the actual 
analysis of the adverse event. The root cause may be 

unifactorial or multifactorial.9 Constructing a fishbone 
diagram to detail possible opportunities can often be 
illustrative. References may be used during this process 
in order to help add objective data in the understanding 
of an adverse event. The recommendation summarizes 
the action plan to either prevent the adverse event or 
help manage it better in the care of future similar cases. 
Formal recommendations on the timing include allotting 
15 minutes for the presentation and five minutes for 
discussion.9 In some hospitals, this does not allow 
enough time to cover all of the important cases. (See 
Table 1, page 37.)

The case discussion should involve both residents 
and faculty.9 A moderator should facilitate the process 
by encouraging productive conversation and limiting 
repetitive comments or comments with no constructive 
basis. One additional idea is a policy of no questions 
during the presentation of the patient.

Departmental leaders often determine the specific 
complications to present. Superficial surgical site 
infection, CAUTI, and a venous thromboembolic event 
may be considered boring and therefore not selected 
for presentation at the M&M conference Thomas 2012. 
From the perspective of quality improvement, minimizing 
the importance of these events in the patient experience 
presents a barrier to achieving optimal care. Many 
of these complications are potentially preventable. 
Additionally, these often herald worse outcomes, such as 
pulmonary embolus or sepsis. Moreover, these events 
are often tied to institutional penalties either directly 
through reimbursements, or indirectly by patients seeking 
out hospitals with reduced rates of adverse events. The 
sharing of the institutional data regarding the aggregated 
performance on quality measures can be a useful 
addition to the morbidity and mortality conference. This 
addition to the conference does not have to be weekly 
but can be effective on a quarterly basis to highlight 
local performance with comparison to peer institutions. 
Alternatively, the institution specific complication rates 
with benchmark to peer institutions can be shared 
during the assessment portion of each presentation. 
Benchmarking the outcomes will encourage residents and 
faculty to work toward improvement in areas of deficiency.

One example would be a patient with pancreatic cancer 
who presented to the hospital for an elective Whipple 
operation and subsequently developed a pulmonary 
embolus. On review of the patient’s history, it might have 
been noted she had a lapse in her subcutaneous heparin 
dosing and frequently did not wear her compression 
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stockings. While reviewing the contributing factor, 
ACS NSQIP data could be used to examine the rates 
of DVTs in the hospital for the last several years with 
comparison to national data on DVT rates for patients 
who had pancreas surgery. By using both sets of data, 
the investigator can help determine whether if DVTs are 
a particular deficiency within that hospital system. Real 
patient examples help to make clinical problems real to 
providers and may inspire increased compliance with DVT 
prophylaxis. The M&M conference is a great platform to 
discuss quality improvement strategies.

The conference should be used to share any changes 
to practice that are developed as a result of cases 
discussed. Frequently, residents complain that they never 
get follow-up of actions taken when bad things happen. 
This is discouraging because it gives the impression that 
nothing is done and that this is acceptable. Therefore, 
when a follow-up root cause analysis or other quality 
improvement investigation ensues following a bad 
outcome, the improvement strategy should be shared 
at a subsequent conference to highlight the hospital’s 
commitment to providing high-quality care.

Table 1. Sample template for M&M conference (SBAR)
Overview/Situation (< 1 min) Patient

Staff/Resident

Diagnosis

Operation/Procedure

Complication

Outcome

Background (< 3 min) HPI: brief, relevant points

PMH: relevant

PSH: prior abdominal operations

PSH: prior abdominal operations

PSH: prior abdominal operations

Meds: list relevant (Anticoagulation, cardiac)

FH/SH: only if relevant

Pre-op work up: include pertinent labs/imaging

Operative course: discuss operative conduct, especially deviations 
from standard of care

Post-op course: relevant findings/imaging

FH/SH: only if relevant

Pre-op work up: include pertinent labs/imaging

Operative course: discuss operative conduct, especially deviations 
from standard of care

Post-op course: relevant findings/imaging

Supporting information (< 3 min) Brief discussion on diagnosis and indication for operation

Include relevant literature on disease or complication

Discussion (Assessment and Recommendation) (< 5 min) Discuss possible causes for complication

Error in technique

Error in judgment

Discuss how to prevent or manage in future

Staff questions/comments at this point
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Some institutions choose to highlight a small number of 
interesting cases to permit a more meaningful discussion 
about a specific topic each week. An individual case can 
be used to highlight quality improvement initiatives within 
each organization or provide closure for issues discussed 
at previous conferences. For example, in the case of a 
wrong site surgery, discussions at an initial presentation 
can be heated and many ideas may be generated for the 
prevention of wrong site surgery in subsequent cases. 
However, frequently, the follow-up is not publicly shared 
with the surgical services. In this example, an interesting 
case might highlight the epidemiology of the problem of 
wrong site surgery and then discuss subsequent QI tools 
that were employed to address the local issue. Then, the 
system wide changes that have been implemented to 
minimize the risks to subsequent patients treated at their 
hospital (new consent process, new time out for patient 
safety, and so on) can be shared.

In summary, the M&M conference or its equivalent 
should achieve the following objectives:

•	To align the organizational quality goals with the 
departmental goals through an annual report of 
previous successful quality programs and upcoming 
areas of concentration

•	To list all adverse events for quality assurance 
purposes on a weekly basis

•	To explore the quality of care delivered at the 
hospital/department compared with institutions 
through an assessment of aggregated data on a 
quarterly basis

•	To discuss all case details in the event of a 
potentially preventable adverse outcome

•	To review best practices in the case of a potentially 
preventable adverse outcome

RECOMMENDED READING
Example of patient education and consent (hiatal hernia 
repair surgery (5:29). Available at: https://www.google.com/
search?q=You+tube+Hernia- hiatal+hernia+Repair+surgery+pre-
op+patient+education&sourceid=ie7 &rls=com.microsoft:en-us:IE-
SearchBox&ie=&oe=&rlz=1I7GZHY_en. Accessed June 16, 2017.

Evidenced-based patient education handouts. Available at: http://www.
ebscohost.com/nursing/products/patient-education- reference-center. 
Accessed June 16, 2017.

Research instruments developed, adapted, or used by the 
Stanford Patient Education Research Center. Available at: http://
patienteducation.stanford.edu/research/. Accessed June 16, 2017.

Informed consent. Available at: http://www.templehealth.org/
ICTOOLKIT/html/ictoolkitpage6.html. Accessed June 16, 2017.
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This section is designed to help residents and training 
programs develop curricula in quality and safety. We start 
with an institutional case study of how an independent 
academic medical center structured its developing quality 
curriculum to involve residents in a multitude of ways 
throughout their training. The next section gives a brief 
overview of the current state of assessment tools for 
quality improvement knowledge. Finally, we present three 
quality-related scenarios and walk through how to use a 
PDSA framework to approach each.

A. DEVELOPING A QUALITY CURRICULUM AT AN INDEPENDENT ACADEMIC 
MEDICAL CENTER

The independent general surgery residency at Abington 
Hospital Jefferson Health has developed a unique 
quality curriculum that promotes universal resident 
involvement and engagement through three longitudinal 
components. Each resident participates in a self-guided 
and individually paced didactic experience in a nationally 
recognized, standardized, online interactive environment. 
Residents are then provided their individual performance 
data for the previous 12 months generated using the 
Quality In-Training Initiative (QITI) custom fields of 
the American College of Surgeons National Surgical 
Quality Improvement Program (ACS NSQIP®). Residents 
are sorted into committees based on frequency of 
occurrences (wound occurrences, pulmonary occurrences, 
and so on) and committees are diversified by PGY level. 
The committees review the collated data, the medical 
literature, and the individual cases to generate two 
reports on the assigned occurrence. These reports 
culminate in the presentation of at least two well-thought-
out, viable quality projects for advanced analysis. These 
projects are further vetted through a standing, resident-
driven committee, and select projects are advanced 
to fruition with a dedicated resident champion. This 
curriculum is repeated annually, and the implemented 
projects may be compounded or further developed in each 
cycle. 

To build a foundation in the basic knowledge and 
principles of quality improvement and patient safety, 
how to utilize basic tools such as PDSA cycles, and 
standardization of practice/behaviors to improve 
patient care, the program utilized the Institute for 
Healthcare Improvement (IHI) Basic Courses on Quality 
Improvement and Patient Safety. Each resident is 
required to complete four of the 12 courses necessary 
to earn the basic certificate during each academic 
year, and this information is tracked at resident 

semiannual reviews. This schedule ensures that all 
residents complete the certificate within three years. 
The modules are online and residents complete them 
at their convenience and own pace. The modules were 
prioritized in a sequence to equip residents for early 
participation in quality improvement. Many residents 
found the modules inspiring and most have completed 
more modules than required. Our hospital sponsors an 
institutional subscription to the IHI Basic School and 
tracks participation across disciplines. Ten of our 29 
surgery residents have completed the certificate. 

The QITI custom fields available in ACS NSQIP allow a 
resident to be assigned to each case entered into the 
ACS NSQIP database. Resident autonomy and degree 
of participation in postoperative care may vary by case, 
but the reports allow residents to have awareness and 
consideration of complications on specific patients for 
whom they have cared. QITI reports are generated for the 
previous 12 months. As we have five categorical residents 
per PGY level, residents are sorted into five committees 
by frequency of occurrences on their reports (in other 
words, the PGY5 with the highest number of wound 
occurrences is on the wound committee). Occurrences 
with lower frequency are grouped together so that each 
committee has approximately the same number of cases 
to review (for example, one committee combines cardiac, 
CNS, and renal). Residents of all levels are placed on 
each committee, and the PGY3 is designated as the 
chair of the committee with a charge to keep the group 
moving forward. Junior residents without occurrences are 
distributed across all committees.

Each committee member has a designated role in the 
development of the projects. The PGY1s review risk 
factors for the occurrence, consequences/sequelae of 
the occurrence, the medical literature and any existing 
internal protocols regarding that occurrence. The 
PGY2/3s review all of the cases in that occurrence for 
the 12-month span (not just those assigned to committee 
members) searching for trends, protocol failures, and 
incidents where preventative measures were missed or 
applied. The PGY4/5s are responsible for interpreting the 
collated data from the viewpoint of the most experienced 
team members to identify areas of improvement both 
on a case and systems basis. Each component is 
synthesized into an Initial Committee Report that is 
given during two hours of protected lecture time at a 
multidisciplinary conference with surgery education and 
department leadership, quality and process improvement 
staff, graduate Medical Education Staff, and leaders 
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from other departments in the audience. This Initial 
Committee Report reviews illustrative cases, protocol 
failures, and occurrence causes and includes a structured 
group discussion about initial recommendations for 
improvement. 

After Initial Committee Reports, the residents are tasked 
to develop a minimum of two quality improvement (QI) 
project proposals. They must structure these projects 
in a PSDA model and specifically address obstacles 
to success, resources requirements and potential 
sources, methods of measurement, and determination 
of outcomes. Each resident committee then returns to 
present a Committee Action Report, given during a similar 
two-hour multidisciplinary conference with robust group 
discussion. Project proposals and presentations are 
evaluated by the director for surgical quality and safety 
using a modified QIPAT-7 evaluation form and recorded 
in resident files.1 The flow of the curriculum is shown in 
Figure 1, this page. Committees are scrambled each 
year, allowing residents to critically assess their practice 
across different occurrences each year and work with 
different committee members. Proposals are frequently 
additive, allowing the cross pollination of residents 
on different committees to collaborate on projects, or 
augmenting a project from a previous year with new ideas. 

While all residents participate in the IHI Basic Certificate 
modules and the Committee Reports, the program 
maintains an additional executive level of resident 
leadership in quality and safety. A “Quality and Safety” 
chief resident is appointed by surgery education 
leadership for a minimum of a two-year term. This 
resident and the director of surgical quality and safety 
serve as co-chairs of the Surgery Resident Quality, 

Outcomes, and Performance Improvement Committee 
(QOPI). Membership on this committee is on a volunteer 
basis, but regular attendance is required to maintain 
membership. Committee meetings are held monthly and 
considered protected time unless on an off-site rotation. 
The current committee consists of 10 members (one-third 
of the residency) from all PGY levels. The chairman of 
surgery and program director regularly attend. Faculty and 
residents with interest in quality from Jefferson University 
Hospital frequently participate via teleconference, and 
a QOPI member attends the Jefferson University House 
Staff Quality and Safety Leadership Council. The QOPI 
committee reports quarterly to the Surgical Quality and 
Safety Council at a hospital level.

 
At the commencement of the academic year, the 
QOPI committee reviews all projects proposed during 
Committee Action Reports. Projects are vetted for to 
ensure they are achievable and have adequate measures 
of outcome goals. Projects that are considered robust and 
for whom there is a resident champion are subsequently 
implemented. All committee members serve as resident 
champions for at least one project and are often involved 
in several projects. Activities of the committee are 
reported to the entire residency and project participation 
by non-members is welcome. 

QOPI resident members are also encouraged to bring 
new ideas to each meeting for ways to improve both 
patient outcomes and resident education and experience. 
Attention to resident workflows and efficiency has 
expedited and improved clinical care, as well as enhanced 
resident satisfaction. A list of recent QOPI projects is 
provided in Table 1, page 41. Each project was proposed 

Figure 1. Flow of the quality curriculum
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and carried out by residents with guidance and approval 
from surgical leadership. Regular committee participation 
by surgical leadership expedites projects and quickly 
connects residents with the relevant stakeholders. 

The graduate medical education office, CLER focus 
areas, ACGME core competencies, and the transition 
toward value-driven care have all highlighted the need for 
physician training in quality improvement and safety. Our 
longitudinal approach allows for all residents to acquire 
the necessary didactic material, review and reflect on 
their personal practice data, drive an in-depth analysis 
of collated data, and design comprehensive quality 
improvement projects. The leadership and supervision 
by a committed group of energized individuals in QOPI 
greatly increases the success rate for the projects 
selected for implementation. Resident feedback has 
been excellent, and the quality of the presentations and 
proposed projects has demonstrated unequivocally that 
the residents approach this curriculum thoughtfully and 
enthusiastically. 

RECOMMENDED READING
Institute for Healthcare Improvement. IHI Open School Online Courses. 
Available at: http://www.ihi.org/education/IHIOpenSchool. Accessed June 
19, 2017.

B. ASSESSING QUALITY IMPROVEMENT KNOWLEDGE 

At the end of this section, the learner should be able to:

•	Explain the importance of assessment to the learning 
process

•	Outline a framework for achieving high-value care

Assessment is a crucial component of learning any 
new knowledge or skill, and quality improvement is no 
exception. As GME has moved toward an outcomes-driven 
climate, assessment is becoming a crucial part of any 
educational intervention. Additionally, assessment can 
be a useful formative process, meaning that through 
the assessment tool, participants can either learn 
new knowledge or consolidate and formalize existing 
knowledge. The role of assessment in QI education is 
often discussed, but clear mechanisms for measuring 
trainees’ competency have not yet been developed. 
Unfortunately, most of the published literature has 
focused on designing curricula or experiential learning 
modules and has not included detailed descriptions of 
assessment tools. There are a small number of written 
tools designed to test knowledge that we describe here. 
While a surgery-specific version has not been published, a 
number of individual programs have adapted these tools 
to a surgical setting. 

The Quality Improvement Knowledge Application Tool 
(QIKAT) was first developed and described in 2003 for 
internal medicine trainees.38 It consists of three pretest 
and three posttest questions in which examinees are 
asked to respond to written scenarios describing quality 
or safety issues. The test consists of three questions 
for each scenario: (1) what would be the aim of an 
improvement program targeting the described scenario, 
(2) what would you measure, and (3) identify one 
change that would be worth testing. Scores are graded 
subjectively. It has not been formally validated (a process 
by which assessment tools are studied to make sure 
they consistently and accurately measure what they 
are designed to test). However, a revised version was 
published in 2014 [QIKAT-R] with a more standardized 
grading rubric. This version has been used in numerous 

Table 1. List of resident initiatives in QOPI Committee
Patient Care Initiatives Resident Workflow Initiatives Hybrid Initiatives

•	Midnight Rounds and Prevention 
of Overnight Events

•	Streamlining Consults for 
Central Line Placement

•	Standardizing Use of Temporary 
Dialysis Catheters

•	Improving Peri-Operative Glucose 
Control

•	Electronic Critical Care Note •	Improving Time in Changing EMS 
Cervical Collars to Miami J

•	Improving Pre-Operative Anemia

•	Improving Pre-Operative Smoking 
Cessation

•	Ambulation Protocol

•	Electronic Trauma H&P

•	Electronic Procedure Notes 

•	Surgical Supply Cart

•	Standardizing Consents

•	Improving Foley Protocol for Urinary 
Retention

•	Improving Surgical Sign-outs/
Physician Hand-Offs
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published studies describing educational interventions, 
and has been shown to be able to distinguish degree 
of QI knowledge between groups of individuals with QI 
training and those without. 

A slightly more advanced tool called the Assessment of 
Quality Improvement Knowledge and Skills (AQIKS) was 
developed within pediatrics training programs, and has 
had an initial validation study published. This tool was 
adapted from the QIKAT, but it is longer (nine questions 
per scenario instead of three) and tests more specific QI 
knowledge, such as the ability to draw and interpret a run 
chart. 

Both tools are available for programs to use and adapt. 
As of yet, there is no widely used or validated tool for 
measuring the ability of trainees to actually apply QI skills 
in practice, highlighting the need for further development 
of multi-modal methods of both teaching and evaluation.

RECOMMENDED READING
Doupnik SK, Ziniel SI, Glissmeyer EW, Moses JM. Validity and Reliability 
of a Tool to Assess Quality Improvement Knowledge and Skills in 
Pediatrics Residents. J Grad Med Educ. 2017 Feb;9(1):79-84.

Singh MK, Ogrinc G, Cox KR, Dolansky M, Brandt J, Morrison LJ, Harwood 
B, Petroski G, West A, Headrick LA. The Quality Improvement Knowledge 
Application Tool Revised (QIKAT-R). Acad Med. 2014 Oct;89(10):1386-
91.

C. CASE STUDIES

In order to improve the quality of surgical care provided 
to patients across multiple institutions, the Centers 
for Medicare & Medicaid Services, in partnership with 
multiple other organizations, has identified certain costly 
complications as potential targets for universal quality 
improvement. The events are considered preventable due 
to wide variation in occurrence rates across institutions. 
On the whole, these measures include both uncommon 
events that are devastating to individuals (for example, 
wrong site surgery) and common occurrences that are 
harmful to individuals and when added up are incredibly 
costly to society (for example, surgical site infections).

Some of the targeted measures are generic (apply to 
all patients), some are specialty specific (apply only to 
surgical patients), and some are procedure specific. 
Generic clinical measures include items like deep 
vein thrombosis, pulmonary embolism, ventilator-
associated pneumonia, and sepsis. Surgery-specific 
measures include surgical site infections, postoperative 
bleeding, and death following a complication of a 

surgical procedure. Procedure-specific complications 
include measures like anastomotic leak following a 
colon resection or a laryngeal nerve injury following a 
thyroidectomy.

Each hospital has its own safety profile. As a result, 
residents in different hospitals often learn to practice 
surgical procedures (or provide perioperative care) 
differently. Some of these differences are subtle, some 
are substantial. An increasingly important part of training 
is learning to evaluate what you are being taught—how 
does it vary from the way care is provided in other 
institutions, and why. This will allow you to develop the 
skills to adapt to new institutions throughout your career, 
as well as evaluate new techniques or management 
strategies as they are developed and allow you to 
provide optimal care for your future patients. You should 
make sure that you review your departments profile to 
understand its strengths and weaknesses in comparison 
to other institutions. Make sure to consider multiple 
sources of data so that you can get an accurate picture 
of the quality of care provided to your patients while 
understanding the differences in the sources of data that 
you examine.

In this section, we will review the details and evidence 
behind three clinical measures: venous thrombotic 
events, catheter-associated urinary tract infection, and 
hospital readmissions. We then provide a clinical scenario 
with prompts for you to consider how you could approach 
each of these issues if you were targeting a local 
problem. 

These cases can be used to guide a group discussion, 
or to structure self-study. To guide discussion, we provide 
a list of possible steps to a PDSA cycle (Plan-Do-Study/
Check-Act/Adjust) and suggestions for good clinical 
practice. 

For each case, address the following: 

•	How would you define the problem? What needs to be 
fixed? (Write a formal problem statement.)

•	What would be the aim of a quality improvement 
effort focused on this area? (Use the SMART 
objective format.)

•	What would you measure to assess the situation? 
(Include process, outcome, and balancing measures.)

•	What is an initial change or initiative that you could 
test? 
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If you are performing this as a group exercise, here are 
some guidelines:

•	Divide participants into groups of three to five 
members.

•	After presenting the background information and 
the case, give groups 15 minutes to develop a 
comprehensive plan to address the questions 
above. Then spend another 15 minutes having each 
group “report back” using the PDSA cycle. Finish by 
reviewing the clinical practice suggestions as a group

•	Have participants identify the different stakeholders 
and who they would want in the project team.

•	Have participants specify a timeframe for the PDSA 
cycle 

1. Venous Thromboembolism

OBJECTIVES

At the end of this section, the learner should be able to:

•	Describe the epidemiology of venous thromboembolic 
events (VTE)

•	Delineate the proper approach to the assessment of 
patient risk for VTE

•	Develop a plan for a quality improvement project 
using this module as a template to address other 
problems

Venous thromboembolism (VTE) is a common cause of 
preventable death in hospitalized patients.1 Each year in 
the U.S., deep venous thrombosis (DVT) occurs in 2.5 
million people, with pulmonary embolism (PE) occurring in 
approximately 700,000 people.2-4 Across all specialties, 
surgical procedures are associated with an increased 
risk of thrombosis, and those undergoing an operation 
for oncologic indications are at even higher risk.5,6 In 
the U.S., it is estimated that one-third of VTE-related 
deaths (150,000 to 200,000) occur following a surgical 
procedure.1 Prior to the widespread use of prophylaxis, 
PE accounted for as many as 5 percent of postoperative 
deaths.3,7,8

To appreciate the significance of the impact of VTE, take 
into account that postoperative VTE has been cited as the 
most common cause of preventable hospital death, the 
second most common medical complication, the second 
most common cause of excess length of stay (LOS), 
and the third most common cause of excess mortality 
and excess charges.9,10 DVTs may increase hospital 
LOS by two to five days resulting in additional costs of 
approximately $7,500, while PE can increase hospital 
LOS more than five days, resulting in an ICU admission, 
and incur additional costs upwards of $10,000. These 
events have significant implications to the patient 
in terms of additional morbidity, mortality, additional 
medications and their costs, protracted hospital stays, 
and delayed return to work, just to name a few. They 
additionally have significant impact for the physicians and 
institution, as the incidence of VTE is increasingly being 
used as a quality measure with negative implications for 
reimbursement (Table 2, this page). Without prophylaxis, 

Table 2. ACS NSQIP standardized definition of venous thromboembolic event (or vein thrombosis requiring therapy)
Definition New diagnosis of blood clot or thrombus within the venous system (superficial or deep) which may be 

coupled with inflammation and requires treatment.

Criteria Must be noted within 30 days after the principal operative procedure AND one of the following A or B 
below:

A. New Diagnosis of a [new] venous thrombosis (superficial or deep), confirmed by a duplex, venogram, 
CT scan, or any other definitive imaging modality (including direct pathology examination such as autopsy) 
AND the patient must be treated with anticoagulation therapy and/or placement of a vena cava filter or 
clipping of the vena cava, or the record indicates that treatment was warranted but there was no additional 
appropriate treatment option available.

OR

B. As per (A) above, but the patient or decision maker has refused treatment.
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the risk of VTE following a major surgical procedure is 
20 percent, with a 1 to 2 percent risk of PE and a rate 
of fatal PE in the 0.1 percent to 0.4 percent range. As 
such, the optimal treatment of thromboembolism is 
prevention. Understanding appropriate and effective 
thromboprophylaxis is essential to curbing the incidence 
of postoperative VTE.

Background

One of the essential components of appropriate and 
effective thromboprophylaxis is the ability to understand 
the risk factors in various groups and to be able to 
stratify patients, as this will affect the evidence-based 
recommendations regarding agents and methods for 
thromboprophylaxis. Two commonly used VTE risk 
classification schemes are included below (Figure 2, this 
page, Figure 3, page 45).11,12

Quality Improvement Pearl—If you are using this 
information to help providers risk stratify their patients 
(so that they provide appropriate care), make it easy 
for them. Most surgeons do not want to be schooled 
about the risk stratification system. Make a handout with 
the information in case they are interested but make it 
separate from the risk stratification tool. Take five minutes 
at a departmental or divisional meeting to introduce the 
problem and the project so that you can get feedback 
and raise awareness of the problem. Make sure to share 
local data to make it relevant to the audience. Make the 
tool easy, check boxes and then an obvious therapy once 
a score has been assigned. Make sure to trial it in paper 
form before you have your IT team build the software as 
it will be easier to adapt quickly if you have complete 
control until you have it done correctly. Make sure to 
include basic considerations regarding contraindications 
to recommended therapy.

These models can be used to calculate a risk score for 
each individual patient. That information can then be 
utilized to classify a given patient’s VTE risk category as 
demonstrated below. These models take into account 
the intrinsic difference in risk of VTE between different 
surgical procedures (Figure 4, page 45). 

There are numerous tools at the disposal of the clinician 
to prevent VTE. There are mechanical prophylaxis options 
such as elastic stockings (ES) and intermittent pneumatic 
compression (IPC) devices. From a pharmacologic 
standpoint, the options include low-molecular weight 
heparin (LMWH) or low-dose unfractionated heparin 
(LDUH), fondaparinux, and low-dose aspirin. From an 
interventional perspective, inferior vena cava (IVC) filters 
are another instrument available to clinicians in the 

appropriate clinical circumstance. Guidelines have evolved 
as evidence-based studies, reviews and consensus 
statements have guided best-practices. The latest 
iteration of the American College of Chest Physicians 
(ACCP) guidelines regarding prevention and treatment of 
VTE were released in 2012.10 For comprehensive details 
regarding the latest recommendations, one can refer to 
the executive summary included in the selected readings 
or access the guidelines from the ACCP website, which 
were all released in a February 2012 supplemental 
edition of the journal CHEST.10 An abbreviated reference 
for thromboprophylaxis recommendations is included in 
Figure 5, page 46.

Figure 2. Rogers model of risk assessment
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Figure 3. Caprini model of risk assessment

Figure 4. ACCP 9th edition classification of VTE risk categories
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When implementing thromboprophylaxis prevention 
measures, particularly pharmacologic interventions, 
particular attention must be paid to the patient’s risk 
factors for bleeding and therapy should be individualized 
and tailored accordingly. A summary of risk factors for 
major bleeding complications from the ACCP 9th edition 
prophylaxis guidelines is included below (Figure 6, this 
page).

Clinical Case-Based Application

You are a general surgery resident on a large surgical 
service and have just finished a long day in the OR. The 
team is scattered finishing up various tasks from the day 
and you are working on discharging a patient. You know 
the patient well because he has had a very complicated 
hospital course and you’re glad he will finally get to go 
home. While filling out the discharge paperwork, the 
nurse notifies you that the patient has suddenly started 
complaining of shortness of breath and chest pain. 
You go to examine the patient and are immediately 
concerned the patient has a PE. You ask the patient if 
he has been wearing his TPCs and he tells you they are 
too uncomfortable. You order the appropriate workup and 
the results demonstrate a left-sided PE and DVT in the 
right lower extremity. You cancel the discharge and start 
treatment for this patient.

This is the second patient this month to develop a PE 
on this surgical service and you wonder if this was 
preventable. You begin reviewing the patient’s chart 
for a likely cause. You discover that the patient’s 
subcutaneous heparin was held when the patient went to 
the interventional radiology suite to have a percutaneous 

Figure 5. ACCP 9th edition VTE prophylaxis recommendations

Figure 6. ACCP 9th edition VTE guidelines: risk factors for 
bleeding complications
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drain placed two days ago. You thought the team had 
restarted the patient’s VTE prophylaxis after the procedure 
but nobody did. The patient had been 48 hours without 
blood thinners prior to developing the PE. 

Figure 7, this page, is a graph of your institution’s ACS 
NSQIP postop VTE rates by quarter (unadjusted data). 

Discussion

Plan

•	Establish the objectives and processes necessary to 
deliver results in accordance with target goals.

•	How many of our cases were receiving ACCP 
guideline-direct DVT/PE prophylaxis? Or what was our 
range of compliance?

•	Filter results by groups. Examine data to see if there 
are groups who have better or worse success than 
others, are they doing anything differently?

•	Assess available resources for potential effort to 
improve.

•	Decide on approach (such as revised paper 
documentation or computer entry order).

•	Many groups will recommend the implementation of 
an order set or risk stratification system to streamline 
and organize care. It is important that the order sets 
be mandatory, simple to use and not labor intensive 
for this strategy to be successful and useful.

•	Identify DVT/PE reduction as an organizational priority 
and set performance goals for your hospital.

•	For any project to be successful, the key stakeholder 
groups need to be identified and involved in the 
conception, design, implementation and follow up of 
any project.

•	Assemble a multidisciplinary team to include 
physicians, nursing, pharmacy, administrators, IT, 
executives.

Do

•	Disseminate information about appropriate DVT/PE 
prophylaxis rates.

•	Implement mandatory risk stratification, implement 
electronic or paper order sets.

•	Provide resources necessary to implement change 
(in other words, IT tech support for EMR order set 
changes).

•	Mandate compliance to your VTE prophylaxis protocol 
and empower staff for accountability.

•	Evaluate patients on admission and daily for 
appropriate DVT/PE prophylaxis.

•	Promote highest level of patient activity tolerated, 
evaluating daily for potential to advance activity level.

•	Make sure team members communicate with 
each other when DVT prophylaxis is suspended for 
whatever reason, and make sure to readdress at AM 
rounds whether restarting or continuing to hold more 
appropriate based on clinical scenario.

•	Provide education and feedback to all stakeholders 
including patients and families.

Study

•	Conduct data analysis and performance reports.

•	Assess results and determine if goals were met.

•	Identify barriers to compliance and/or 
implementation.

•	Communicate performance to leadership, staff and 
team. Highlight successes, identify problems early.

Figure 7. Institutional postoperative VTE rates
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Act

•	Routinely review and analyze your hospital’s DVT/PE 
rates and outcomes and compare with internal and 
external benchmarks.

•	Reassess to determine if reaching target goals.

•	Remember: this is a cycle! Any issues identified here 
would lead back into the Plan part of the next cycle 
as the process repeats.

Best Practice Recommendations

The following are general considerations for good clinical 
practice and apply to thromboprophylaxis in all surgical 
groups. They are derived from the VTE guidelines in 
nonorthopaedic surgical patients from the ACCP 9th 
Edition VTE guidelines.

•	It may be advisable for every institution to have a 
formal, written policy for preventing VTE in surgical 
patients.

•	Adherence with IPC often is less than optimal, 
therefore should be monitored actively. Portable, 
battery-powered devices capable of recording and 
reporting proper wear time may facilitate monitoring. 
Efforts should be made to achieve at least 18h of 
use daily.

•	Proper fit and adherence with elastic stockings is 
necessary to ensure efficacy. The correct pressure 
at the ankle level for primary prophylaxis is an18–23 
mm Hg, which is lower than for therapeutic stockings 
used to treat post-thrombotic syndrome (30–40 mm 
Hg). Based on indirect evidence from patients with 
stroke, we favor thigh- high elastic stockings over calf-
high stockings.

•	Relative contraindications to IPC and elastic stockings 
include dermatitis, skin breakdown, or ulceration; 
peripheral vascular disease; lower-extremity bypass 
procedure; and lower-extremity trauma with plaster 
cast. Unilateral compression in an unaffected limb 
should not be used as the sole means of prophylaxis.

•	In the overwhelming majority of trials that 
demonstrated efficacy, LDUH and LMWH were given 
2 h preoperatively, although LMWH appears to be 
effective and is possibly associated with a lower risk 
of bleeding when the first dose is given 12 hours 
preoperatively.

•	When using pharmacologic prophylaxis, we suggest 
following the manufacturer’s recommendations 
for dosing. It may be prudent to consult with a 
pharmacist regarding dosing in bariatric surgery 
patients and other patients who are obese who may 
require higher doses of LDUH and LMWH.

Conclusion

VTE is an important postoperative potentially preventable 
complication which causes significant morbidity 
and increased risk of mortality to the patient. It is 
additionally associated with increased LOS and costs 
of hospitalization and is being increasingly used as a 
quality measure for hospitals with negative financial 
reimbursement implications. 

Even with perfect compliance with thromboprophylaxis, 
some patients will still develop VTE. Therefore, the goal 
is to reduce the risk for potentially preventable VTE and 
we should strive for 100 percent compliance with tailoring 
appropriate thromboprophylactic measures for differently 
risk-stratified groups of patients.

In the sample institution, once a higher than expected 
incidence of VTE was identified, a multi-disciplinary and 
collaborative initiative was established to address the 
issue. The collaborative worked to identify the scope 
of the problem, identify best-practices used at other 
institutions or other successful models, and extrapolate 
key initiatives that could be implemented within our 
hospital system. In this scenario this involved education 
and collaboration for the patient, nurses, physicians and 
other health care providers regarding the risks, costs, 
and best practices in thromboprophylaxis. Additionally, 
it involved the addition of a mandatory risk assessment 
tied to the electronic medical record for every patient. To 
ensure compliance, reasons specifying contraindications 
to VTE prophylaxis must be entered if pharmacologic 
VTE prophylaxis is not entered or sought. Additionally, 
there are safe guards from the pharmacist to ensure 
appropriate dosing based on patient’s body weight 
and manufacturer guidelines. There also had to be 
coordination with social work/care coordination for those 
patients who required ongoing thromboprophylaxis on 
an outpatient basis, such as surgical oncology patients. 
Results are continually tracked and addressed through 
Morbidity and Mortality conferences, grand rounds, and 
ACS NSQIP-generated reports so there is continued 
feedback for the process. This allows for promotion 
of sustainability and provides ample opportunities for 
reassessment and redirection where necessary. Our post 
implementation results are as follows:
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Quality data from your institution can be reviewed for 
any number of complications. ACS NSQIP provides a 
standardized reporting scheme, which can allow for 
comparisons between institutional and national data 
and benchmarks. Ultimately, for any project to be 
successful, input and collaboration and the consensus 
that said complication is an institutional priority from 
all stakeholders is essential. Specific goals and 
timeframes should be established. Strategies should 
be individualized to a hospital’s budget and available 
resources. A mechanism for surveillance of outcomes and 
reassessment of strategies should be incorporated into 
all quality improvement initiatives.
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2. Urinary Tract Infection

OBJECTIVES

At the end of this section, the learner should be able to:

•	Identify the appropriate uses and indications for 
indwelling urinary catheters based on CDC guidelines

•	Appreciate that data within the literature supports 
early removal of indwelling urinary catheters in 
multiple conditions previously thought to necessitate 

prolonged urinary drainage (for example, patients with 
epidurals or following low pelvic surgery)

•	Understand that the length of time an indwelling 
catheter is in place directly correlates with the risk of 
CAUTI

Background

Indwelling urinary catheters (IUCs) account for 80 percent 
of nosocomial urinary tract infections (UTIs) and are 
a leading cause of morbidity in acute care settings.1-4 
Catheter-associated bacteria is further estimated to 
directly cause 13 percent of deaths related to nosocomial 
infections in the United States.5 A single UTI can cost 
upward of $12,000 and can prolong hospitalization by 
an average of 2.5 days.6-8 These astounding numbers 
are especially true in surgical patients, in whom IUCs are 
frequently placed during the perioperative period. The 
standardized ACS/ACS NSQIP UTI definition is listed in 
Table 3, page 50.

In 2005, the Surgical Care Improvement Project (SCIP) 
was launched with the goal of a 25 percent reduction in 
surgical complications by the year 2010.9-11 SCIP utilizes 
evidence- based medicine along with a multi-disciplinary 
approach to establish surgical practice guidelines for 
reducing postoperative complications. In 2009, SCIP 
Inf-9 was added to these guidelines, recommending that 
all IUCs placed at the time of a surgical procedure be 
removed by postoperative day two (POD 2).12 To meet 
compliance with SCIP Inf-9 guidelines, a patient must 
have their IUC removed on or before POD2 or meet 
exemption criteria. Patients can be deemed exempt from 
SCIP Inf-9 if there is appropriate documentation from a 
physician stating both the necessity and justification of 
leaving the catheter in place (Table 4, page 50).

A single-institution case-control study investigated the 
correlation between SCIP Inf-9 compliance and rate of 
postoperative UTI as well as the association between 
UTI rate and SCIP Inf-9 exemption status.13 The study 
showed increased SCIP Inf-9 compliance over time. As 
time moved forward, nurses and surgical staff became 
aware of the new guideline and were trained on the 
importance of timely and well-documented postoperative 
removal of IUCs. During this same time frame, however, 
the postoperative UTI rate showed little improvement. The 
majority of postoperative patients who developed UTI were 
deemed SCIP Inf-9 exempt by their surgeon, and thus, 
their IUCs were not removed within 48 hours following an 
operation. Although SCIP Inf-9 compliance rates between 
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the two groups were not statistically different, when 
compared with the control group, the UTI case group had 
an exemption rate, which was more than three times 
higher. In fact, more than 70 percent of the patients who 
developed postoperative UTIs were theoretically exempt 
from SCIP Inf-9.

When a patient’s IUC remains greater than 48 hours 
postoperatively (in other words, noncompliant), but is then 
deemed SCIP Inf-9 exempt by their surgeon, the chart is 
marked as compliant by a reviewer. This creates a false 
sense of improved patient care without true improvement 
in our practice. Consequently, there has been little change 
in patient outcomes. The odds of postoperative UTI were 
nearly eight times higher among the group of patients who 
were exempt when compared with the nonexempt group 
alone. It can be argued that surgeons are missing out 
on a critical opportunity to potentially prevent UTIs in a 
majority of postoperative patients.

Table 3. ACS NSQIP Standardized Definition of Urinary Tract  
Infection (UTI)

Definition:

Criteria:

An infection in the urinary tract (kidneys, 
ureters, bladder, and urethra).

Must be noted within 30 days after the 
principal operative procedure AND patient 
must meet ONE of the following A OR B 
below:

A: ONE of the following six criteria:  
•	fever (>38oC or 100.4o F)
•	urgency
•	frequency 
•	dysuria 
•	suprapubic tenderness 
•	costovertebral angle pain or 

tenderness
AND

•	A urine culture of > 100,000 colonies/
ml urine with no more than two 
species of organisms

OR

B: TWO of the following six criteria:  
•	fever (>38o C or 100.4o F)
•	urgency
•	frequency 
•	dysuria 
•	suprapubic tenderness
•	costovertebral angle pain or 

tenderness
AND
At least one of the following:

•	Dipstick test positive for leukocyte 
esterase and/or nitrate

•	Pyuria (>10 WBCs/mm3 or > 3 WBC/
hpf of unspun urine)

•	Organisms seen on Gram stain of 
unspun urine

•	Two urine cultures with repeated 
isolation of the same uropathogen with 
>100,000 colonies/ml urine in non-
voided specimen

•	Urine culture with < 100,000 colonies/
ml urine of single uropathogen in 
patient being treated with appropriate 
antimicrobial therapy

•	Physician’s diagnosis                                                       
•	Physician institutes appropriate 

antimicrobial therapy

Table 4. SCIP Inf-9 Guidelines

Expectation

Documentation 
Requirements

SCIP Inf-9: Urinary catheter removed on Postoperative Day 
1 (POD 1) or Postoperative Day 2 (POD 2) with the day of 

Anesthesia End Date being day zero (POD 0)

IF the catheter is removed by POD 2, the measure will PASS

IF the catheter is not removed by POD 2, and a medical 
reason for leaving it in is not documented, the measure  

will FAIL. 

Includes: All selected surgical patients 
with a catheter which was in place 
peri-operatively and remains in place 
immediately post-operatively. 

Excludes:
•	Laparoscopic, gynecological, 

perineal procedures
•	Procedures requiring general or 

spinal anesthesia that occurred 
within 3 days (4 days for CABG or 
other cardiac surgery) prior to or 
after the procedure of interest

•	Length of stay less than 2 days
•	Patient who have and indwelling 

catheter (uretheral or suprapubic) or 
intermittent catheterization prior to 
admission or prior to surgery

•	Documentation by an MD or PA of a 
reason for not removing the catheter 
postoperatively

•	Patients with documented 
preoperative infection

Documentation that the urinary catheter 
was removed on POD 1 or POD 2. 
-OR-
Reason for not removing the catheter 
postoperatively is documented clearly in 
the medical record.
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The most common exemption criterion cited was the 
presence of an epidural catheter. More than one-
quarter of catheter-associated UTIs were in patients 
whose catheters were maintained secondary to epidural 
analgesia. Less than 8 percent of control patients 
were deemed exempt for this reason. The appropriate 
duration for maintaining IUCs in patients with epidural 
analgesia remains controversial. Urinary retention among 
postoperative patients with epidural analgesia has been 
reported to be as high as 23 percent to 29 percent.14-16 
Conversely, one series which focused specifically on 
colorectal surgery patients reported a 10 percent urinary 
retention rate among patients with thoracic epidural 
analgesia, compared with 1 percent for patients receiving 
parenteral opioids.17 Because the rate of urinary retention 
among patients with epidural analgesia is debatable, 
many physicians elect to leave in IUCs as long as the 
patient has an epidural. It has been documented that 
lumbar epidurals are more likely to lead to urinary 
retention, however one randomized controlled trial reports 
that early removal (POD#1) of IUCs in patients with 
thoracic epidurals is associated with a significantly lower 
UTI rate, and, in fact, it does not lead to a higher rate of 
re-catheterization.16,18 

Other reasons for SCIP Inf-9 exemption within the 
review included low pelvic dissection, critical illness, 
preoperative indwelling IUC, and other reasons related 
to monitoring urine output. Maintaining postoperative 
IUCs for the purposes of monitoring renal function and 
fluid balances in critically-ill patients, as well as following 
urologic procedures, is justified. However, prolonged IUC 
following nonurologic cases of low pelvic surgery remains 
debatable. A trial investigating removal of IUCs on POD#1 
versus POD#5 following rectal resection concluded that 
prolonged IUC should only be reserved for resection of low 
rectal carcinoma; otherwise urinary catheterization should 
be discontinued on the first day after an operation.19,20

In addition to being deemed exempt from SCIP Inf-9, 
patients within the study who developed postoperative 
UTIs were more likely to be older females. There is 
evidence within the literature which states 83 percent of 
patients with bacteremia secondary to nosocomial UTIs 
and 95 percent of patients who died secondary to UTIs 
were older than 50 years.6 Additionally, patients who 
underwent pancreatic surgery were also more likely to 
develop UTIs. This is likely attributed to the fact that a 
majority of pancreatic surgery patients received epidurals 
for postoperative analgesia. These data further supports 
the notion that surgeons must be aware of patient-specific 

demographics and risk factors when deciding whether 
or not to delay removal of IUCs following a surgical 
procedure.

The risk for UTI increases 5 to 10 percent per day 
of bladder catheterization, and the acquisition of UTI 
associated with an IUC has been linked to a threefold 
greater risk of mortality in hospitalized patients.6,20 Thus, 
some surgeons propose that all IUCs be removed on 
POD#1, and exceptions should be reserved for situations 
like urologic surgery or sedated and critically-ill patients. 
Furthermore, many suggest that epidural analgesia no 
longer be allowed as a SCIP Inf-9 exemption criterion, 
and thus maintaining IUCs beyond 48 hours for this 
reason alone would result in the case being deemed 
noncompliant. The decreased flexibility of SCIP Inf-9 
exemption criteria would encourage surgeons to think 
about patient-specific risk factors and the true necessity 
and accompanying risk of prolonged IUCs following an 
operation.

Quality Improvement Pearl—Quality improvement requires 
multidisciplinary team work. In order to address the 
specific issue of UTI in patients who require epidural 
analgesia, a multidisciplinary team should be convened 
including pharmacy, nursing, anesthesiology, pain service, 
and surgery.

Clinical-Based Application

Consider the following clinical scenario:

You are the intern on the surgical oncology service 
and are taking care of a 65-year-old female who is 
postoperative day five from a Whipple procedure for 
pancreatic adenocarcinoma. The patient has had a 
relatively unremarkable postoperative course, but this 
morning the nurse calls you and states your patient has 
a fever of 38.7°C. You go to examine the patient. She 
has an epidural in place, which was capped by the pain 
service earlier today. There is no erythema surrounding 
the entrance site. The patient’s incision is clean and 
dry, also without any signs of cellulitis or surgical site 
infection. The patient still has a foley catheter in place. 
Your chief resident told the team to keep the foley as 
long as the patient had her epidural. You decide to do 
a fever workup with blood and urine cultures and chest 
X ray. Later that evening you get a call from the lab that 
the patient’s urine culture is growing gam negative rods. 
Your team starts the patient on antibiotics for a catheter-
associated UTI.
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Discussion

Based upon the results of the aforementioned study, 
one institution developed an indwelling urinary catheter 
protocol and a urinary retention protocol (Figures 8, this 
page and Figure 9, page 53). A daily nursing checklist 
was also created based on CDC guidelines for appropriate 
usage of IUCs (Figure 10, page 53). These protocols 
and checklists are being implemented within electronic 
postoperative order sets as an effort to truly change our 
institutional practices and limit the ability for individual 
physicians to exempt their patients from important 
quality measures such as SCIP Inf-9. Postoperative order 
sets within electronic medical records automatically 
instruct the nurse to remove the IUC on POD#1. If the 
surgeon wishes to continue the IUC, they must opt-out 
of this option and document an appropriate reason 
for exemption. Integrating technology of the electronic 
medical record with process improvement measures such 
as SCIP should be a tool which is utilized to implement 
quality measures within the health care system.

Development of new protocols, even when used for quality 
improvement, is not easy and does not happen overnight. 
Below we outline the success of the nurse-driven protocol 
using the PDSA cycle:

Plan

•	Review institutional ACS NSQIP CAUTI data.

•	Review institutional SCIP compliance rates.

•	Review patient charts of those who developed CAUTI 
in the postoperative period.

•	Identify common underlying themes across patients 
who developed CAUTI.

Do

•	Present your data to important stakeholders: 
residents, attending surgeons, nursing staff, 
anesthesia staff. 

Figure 8. Indwelling urinary catheter (IUC) protocol
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Figure 9. Urinary retention protocol

Figure 10. Daily nursing checklist for appropriate usage of IUCs
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•	Engage those with particular interest and get their 
buy-in for a quality improvement initiative surrounding 
postoperative CAUTI.

•	Develop a test of change (in this case, a nurse-driven 
protocol for foley catheter removal in postoperative 
patients) and discuss potential logistical challenges 
with key players.

Study

•	Implement your test of change.

•	Collect data (compliance with protocol, specific 
barriers noted during implementation, and most 
importantly outcomes including CAUTI, urinary 
retention, need for catheter re-insertion).

•	Modify your protocol as necessary based on results 
of specific tests of change. Start small, and realize 
that your protocol will not be perfect on the first try. It 
will change multiple times during your testing phases. 

•	Share successes with team members and other 
stakeholders with invested interest.

Act

•	Routinely review and analyze your hospital’s CAUTI 
rates and outcomes and compare with internal and 
external benchmarks.

•	Reassess to determine if reaching target goals.

•	This is a cycle and any issues identified here would 
lead back into the Plan part of the cycle and the 
process repeats.

•	In the case of the nurse-driven protocol, once initial 
glitches were address and an initial four-month pilot 
period was performed on a single surgical floor, the 
protocol was introduced and implemented on other 
surgical floors in the hospital.

•	Successes of the protocol were shared with 
hospital administration, and the protocol was then 
implemented on medical (nonsurgical) units.

•	Over the past 24 months, the protocol has now 
become a system-wide process improvement tool for 
decreasing CAUTI rates, not just in surgical patients, 
but in all patients within a single health care system. 
 

•	Success with such protocols does not happen 
overnight. It takes time and flexibility to modify your 
methods and processes as you go along and realize 
what works and what doesn’t, all the time keeping in 
mind that you are doing this with the single goal of 
improving the care of your patients.

Best Practice Recommendations

Below are the CDC guidelines for appropriate use of 
indwelling urinary catheters:

•	Precise measurement of urinary output in specific 
patient populations (chemically sedated/ paralyzed, 
orders for strict I &O in patients unable to provide 
measureable urinary output).

•	Perioperative uses, anticipated prolonged duration 
of a surgical procedure, receiving large volumes in a 
surgical procedure, need for intraoperative monitoring 
in a surgical procedure.

•	Genitourinary, urological, bladder, colorectal or 
gynecological surgery requires an MD order for 
removal (check with physician daily).

•	Continuous bladder irrigation.

•	Patient requires prolonged immobilization (for 
example, potentially unstable thoracic or lumbar 
spine, multiple traumatic injuries such as pelvic/hip 
fractures).

•	End of life care/Palliative care (comfort measures 
only).

•	Urinary incontinence in patients with stage III or IV 
pressure ulcer on the sacral/ gluteus/trochanteric 
areas.

Conclusion

Patients who are deemed exempt from SCIP Inf-9 are 
at significantly higher risk of UTI than those who remain 
compliant with SCIP guidelines. Data within the literature 
support the clinical importance of SCIP Inf-9 in preventing 
catheter-associated UTIs and offer justifiable reasons 
for why SCIP Inf-9 exemption should be constrained, 
beginning with elimination of exemptions such as epidural 
analgesia. Finally, inclusion of exempt cases within the 
overall compliance ratings will continue to result in an 
ongoing lack of correlation between this important quality 
initiative and the outcome measure of postoperative UTI.
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3. Readmissions

OBJECTIVES

At the end of this section, the learner should be able to:

•	Identify procedural-based risk factors for unplanned 
hospital readmission following surgical procedures

•	Recognize that postoperative complications drive the 
risk for unplanned readmissions

•	Understand current policy within health care reform 
based on hospital readmissions

Background/Health Care Policy

From 2003 to 2004, 19.5 percent of all Medicare 
beneficiaries who were discharged from a hospital were 
readmitted within 30 days leading to a cost of $17.4 
billion.1,2 In June of 2009, the Centers for Medicare 
and Medicaid Services (CMS) began publishing 30-day 
readmission data for selected medical diseases and 
hospital readmissions quickly became an important 
metric for measuring quality of care. Furthermore, in 
March of 2010, the Patient Protection and Affordable 

Care Act was signed into law and within it, Section 3025 
brought substance to holding hospitals accountable for 
30-day hospital readmissions by reducing reimbursements 
according to an adjustment factor determined by 
an institution’s expected versus observed 30-day 
readmission rate. 

On October 1, 2012, based on Section 3025 of the 
Affordable Care Act, CMS officially enacted penalties 
against more than 1,400 hospitals for “excessive” 
readmission rates.4 This places an intense focus on 
decreasing unnecessary surgical readmissions. These 
penalties are just the beginning of what is likely to be a 
developing trend of “pay for performance” in health care 
reform.5,6

A retrospective study using institutional ACS NSQIP data 
analyzed outcomes of 1,442 general surgery patients.7 
The overall readmission rate was 11.3 percent. Those 
who underwent a procedure that required an inpatient 
stay in the hospital were much more likely to be 
readmitted within 30 days when compared with patients 
who underwent an outpatient procedure. Patients with 
a history of insulin dependent diabetes, disseminated 
cancer, dyspnea, preoperative ventilator, a 10 percent 
weight loss in the prior 30 days, preoperative steroid 
use, and/or patients undergoing a pancreatic resection, 
colectomy, or liver resection were also at increased risk 
for readmission.

Most importantly, however, was the finding that 
patients who suffered one or more complications in 
the postoperative period were more than four times 
more likely to be readmitted than patients who did not 
experience a postoperative complication. The impact 
of complications on readmission was dose dependent, 
meaning that as the number of complications a patient 
experienced increased the likelihood of readmission 
increased. Table 5, page 56, demonstrates that patients 
who suffered a surgical site infection complication (SSI), 
postoperative pulmonary complication (PPC), urinary tract 
infection (UTI), postoperative transfusion within 72 hours 
of an operation, or sepsis/shock had a two to six times 
higher chance of readmission when compared with a 
patient who did not suffer the same complication. 

Additional studies have investigated the risk factors for 
hospital readmission following surgical procedures.8 A 
recent study identified 230,864 patients discharged 
after general, upper gastrointestinal (GI), small and large 
intestine, hepatopancreatobiliary (HPB), vascular, and 
thoracic surgery using ACS NSQIP data.  
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Table 5. ACS NSQIP standardized definition of readmissions

Definition:

Criteria:

Patients who were discharged from their acute hospital stay for their principal operative procedure, and subsequently 
readmitted as an inpatient to an acute care hospital setting.  

1. Was there a readmission for any reason within 30 days of the principal operative procedure? 
Report any readmission (to the same or another hospital), for any reason, within 30 days after the principal operative 
procedure. The readmission has to be classified as an “inpatient” stay by the readmitting hospital, or reported by the 
patient/family as such.   
Answer “Yes” or “No”

•	 If “Yes”, enter date of readmission, if known (mm/dd/yyyy) or select ‘Unknown’
•	 If “Yes”, enter information Source: Medical Record, Patient/Family Report, Other

2. Was this readmission unplanned at the time of the principal operative procedure? 
Answer “Yes” or “No”

3. Was this readmission likely related to the principal operative procedure?
Answer: “Yes” or “No”
• Select “Yes” if the readmission (to the same or another hospital) was for a postoperative occurrence likely related to the 
principal operative procedure within 30 days after the principal operative procedure. “Yes” is the default answer unless it 
is definitively indicated that the readmission is not related to the principal operative procedure.

•	 If likely related, choose the primary suspected reason (postoperative occurrence) or enter ICD code, or if code 
unknown please describe the reason for the readmission.  Choosing one of these occurrences does not indicate 
that the NSQIP criteria for the occurrence were met; it merely indicates that this diagnosis was given as a reason for 
readmission.  

-- Superficial Incisional SSI
-- Deep Incisional SSI
-- Organ/Space SSI
-- Wound Disruption
-- Pneumonia
-- Intraoperative OR Postoperative Unplanned Intubation 
-- Pulmonary Embolism
-- On Ventilator > 48 Hours
-- Progressive Renal Insufficiency
-- Acute Renal Failure
-- Urinary Tract Infection (UTI)
-- Stroke/CVA
-- Intraoperative OR Postoperative Cardiac Arrest Requiring CPR 
-- Intraoperative OR Postoperative Myocardial Infarction 
-- Transfusion Intra/Postop (RBC within the First 72 Hrs of Surgery Start Time)
-- Vein Thrombosis Requiring Therapy 
-- Sepsis
-- Septic Shock 
-- Other: ICD Code________

		  • Beginning January 1, 2014 sites will have the option of using ICD-9 or ICD-10 Codes for this field. 
•	 If the readmission is unrelated, choose the primary suspected reason (postoperative occurrence) or enter ICD code, 

or if code unknown please describe the reason for the readmission.  Choosing one of these occurrences does not 
indicate that the NSQIP criteria for the occurrence were met; it merely indicates that this diagnosis was given as a 
reason for readmission.  

-- Superficial Incisional SSI
-- Deep Incisional SSI
-- Organ/Space SSI
-- Wound Disruption
-- Pneumonia
-- Intraoperative OR Postoperative Unplanned Intubation 
-- Pulmonary Embolism
-- On Ventilator > 48 Hours
-- Progressive Renal Insufficiency
-- Acute Renal Failure
-- Urinary Tract Infection (UTI)
-- Stroke/CVA
-- Intraoperative OR Postoperative Cardiac Arrest Requiring CPR 
-- Intraoperative OR Postoperative Myocardial Infarction 
-- Transfusion Intra/Postop (RBC within the First 72 Hrs of Surgery Start Time)
-- Vein Thrombosis Requiring Therapy 
-- Sepsis
-- Septic Shock 
-- Other: ICD Code________

		  • Beginning January 1, 2014 sites will have the option of using ICD-9 or ICD-10 Codes for this field. 
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Factors strongly associated with readmission included 
ASA class, albumin less than 3.5, diabetes, inpatient 
complications (Table 6, this page), nonelective surgery, 
discharge to a facility, and the LOS (all P < 0.001). On 
multivariate analysis, ASA class and the LOS remained 
most strongly associated with readmission. The 
authors go on to point out that factors associated with 
readmission might include the following: (1) preadmission 
factors, (2) health care factors, and (3) postdischarge 
factors (Table 7, this page).

Clinical-Based Application 

Consider the following clinical scenario:

You are a PGY3 resident on a general surgery service 
that focuses mostly on GI surgery. Many of your patients 
get bowel resections and new ostomies. You have noticed 
that while on service, many of these patients seem to be 
coming back to the hospital within a week of discharge 
and are presenting with high ostomy output, dehydration, 
and acute kidney injury. 

Discussion

Plan

•	Review institutional readmission data (administrative/
claims data).

•	Review charts of postoperative patients readmitted 
within 30 days of operation.

•	Identify common underlying themes across 
readmitted patients.

Do

•	Present your data to important stakeholders: 
residents, attending surgeons, ostomy nurses, floor 
nurses, emergency department clinicians, etc.

•	Select a single topic revealed in the data and create 
institutional buy in 

•	Develop a test of change based on identified issues. 
Some possible initiatives:

-- For patients presenting for elective surgery 
with a planned or possible ostomy, use 
the preoperative visit to begin a structured 
educational process on ostomy care, including 
a visit with an ostomy nurse.

-- Develop an improved discharge document that 
includes detailed information about relevant 
topics (e.g. ostomy care and monitoring 
ostomy output)

-- Start your discharge planning early! Do not 
wait for the patient to be one day prior to 
discharge to think about their needs once they 
get home. If you anticipate the need for home 
health, initiate the process on postoperative 
day zero (or even preop)

-- Institute a protocol for calling patients 1-2 
days after discharge to answer questions and 
attempt to detect any problems early enough 
to be addressed in the outpatient setting (e.g. 
dehydration) 

-- Create a protocol by which patients can 
receive IV fluids without requiring an official ED 
visit or inpatient admission (note: this is likely 
a poor choice for an initial QI project as it may 
require significant resources; however, once 
you have a proven track record, an initiative 
like this can have a substantial impact).

Putting Quality into Practice

SECTION IV

Table 6. Odds ratio for readmission following specific 
postoperative complication

Table 7. Proposed conceptual model for the causes of 
readmission
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Study

•	Implement your test of change.

•	Collect data (compliance with protocol, specific 
barriers noted during implementation, and most 
importantly outcomes including readmissions or other 
complications).

•	Modify your protocol as necessary based on results 
of specific tests of change. Start small, and realize 
that your protocol will not be perfect on the first try. It 
will change multiple times during your testing phases.

•	Share successes with team members and other 
stakeholders with invested interest.

Act

•	Routinely review and analyze the service’s 
readmission rates and compare with internal and 
external benchmarks.

•	Reassess to determine if reaching target goals.

•	This is a cycle and any issues identified here would 
lead back into the Plan part of the cycle and the 
process repeats.

Conclusion

Readmissions are a hard target for quality improvement 
in surgical procedures as the nature of the problem 
is poorly understood. However, certain steps in the 
process of patient care that might influence readmission 
rates do make for an attractive target for resident 
initiated quality improvement project. For example, 
quality improvement projects that target the prevention 
of postoperative complications will likely reduce the 
rate of hospital readmissions. Furthermore, improving 
the patient experience across the surgical continuum 
through enhanced communication may reduce the need 
for readmission. Targeting the preoperative visit as an 
opportunity for enhanced education regarding the recovery 
process may be a good target for a resident initiated 
quality improvement project to reduce the likelihood of 
readmission.

The significance of readmission data cannot be 
overstated. In addition to increasing the risk for 30-day 
readmission, postoperative complications increase overall 
hospital costs and hospital length of stay. Understanding 
the data not only enables physicians to have the ability to 
identify patients who are at risk for hospital readmission, 
but also creates the opportunity for quality improvement 

initiatives that actively target at-risk populations to 
decrease the risk of readmission. In doing so, not only 
will the requirements within new health care reform be 
fulfilled, but patient care will also improve.

Understanding the current health care policy surrounding 
readmissions is important, but so is the dialogue 
surrounding the issue. Simply being aware and discussing 
readmissions among co-residents and other members 
of the surgical team is a good place to start. Increased 
awareness will lead to the ability to recognize areas for 
improvement of processes within your own institution 
that may help to decrease readmission rates. Ultimately, 
focusing on one small task such as medication 
reconciliation or postoperative patient education will be 
key for a resident to feel as though they can apply QI to 
such a large issue as hospital readmissions. As with 
everything else in QI, start small, don’t expect success 
overnight, and be willing to embrace flexibility during your 
tests of change.
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ADDITIONAL RESOURCES

ACS NSQIP has published best practices in a few areas of 
perioperative care (pneumonia, renal failure, and geriatric 
care) that you can use as a resource in designing QI 
projects in these areas. In addition, we have listed a few 
published accounts of QI being performed “in the wild” 
that can help you envision how you could approach a 
quality-related topic in our own institution.
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OBJECTIVES

At the end of this section, the learner should be able to:

•	Identify the characteristics of high-reliability systems

•	Provide concrete examples of preoperative, 
intraoperative, and postoperative systems issues that 
influence surgical outcomes 

•	Develop a plan to improve a systems issue in the 
delivery of surgical care

The Oxford World Dictionary defines a “system” as a “set 
of things working together as parts of a mechanism or 
an interconnecting network; a complex whole.”1 From day 
one as an intern, surgical residents are introduced to the 
concept of a system. Residents are assigned to a specific 
team or service. Multiple specialty services exist within 
a surgical department and multiple departments within a 
health organization. In order to provide high quality and 
safe care to surgical patients, we rely on the contributions 
of numerous additional services (anesthesia, nursing, 
social work, laboratory medicine, diagnostic radiology, 
etc.). Perhaps the most important responsibility of 
hospital administrative leadership, and ultimately the 
board of directors, is ensuring that individual departments 
and services work together to allow patients to move or 
flow through the entire health care system.

In the strictest sense, the hospital is a series of 
microsystems. These individual departments or services 
cannot function independently and must be led by 
individuals who are sensitive to how they interact with 
each other. Failing to do this inevitably compromises 
patient outcomes and contributes to potentially 
preventable complications or death. 

One of the foundational concepts of the patient safety 
movement is that unfavorable outcomes are most 
often due to breakdowns within or between various 
delivery systems, not the actions of individual actors. 
Unfortunately, it can be easy to blame an individual 
(including oneself) for an unfavorable outcome. Certainly, 
after any adverse event, all individuals involved should 
reflect on their own actions or non-actions to see how 
they contributed. However, most adverse events such 
as organ system dysfunction, sepsis, returns to the OR, 
prolonged length of stay, readmissions, and death are 
caused by system failures, not individual failings.2-4

As residents progress in their training, they should be 
taught to recognize specific system failures, report 
observations using their institution’s official reporting 
system, and offer suggestions for change. Ideally, 

residents should act as members of performance 
improvement teams and contribute to the development 
of standardized policies and procedures that improve the 
quality and safety of patient care.

By studying a number of high-risk industries, including 
automotive manufacturing, aviation, and nuclear power, 
researchers have developed a set of “high-reliability” 
principles.5,6 As healthcare develops into a “high-
reliability” system, it is important that physicians learn 
and adopt these traits:

•	Preoccupation with failure – constantly looking for and 
identifying system flaws and areas of weakness

•	Reluctance to simplify – avoiding the tendency to 
come to a conclusion quickly without being aware of 
underlying contributory causes

•	Sensitivity to operations – recognizing the dynamic 
nature of complex systems and appreciating that a 
process that appears to be working well now may be 
need to adapt to changes in other processes in the 
near future

•	Commitment to resilience – preparing in advance for 
“unforeseen” events so that the overall system can 
continue to function and is able to learn and grow

•	Deference to expertise – recognizing that different 
individuals may have high-level knowledge in different 
areas, and even more junior members should be able 
to assume leadership if they have expertise in a given 
area 

The rate and degree to which residents-in-training gain 
these traits is unique to everyone, but it is obvious that 
success in practice is not only a function of clinical 
judgment and technical skills but the ability to be 
willing to accept that adverse events are inevitable and 
multifactorial. It is critical that one can study and learn 
from such events, to seek constructive criticism from 
colleagues, and to develop the ability to avoid shying away 
from challenging cases going forward. 

To illustrate the importance of a systems-based approach, 
we have selected three challenging and interrelated 
areas that surgical residents deal with on a regular 
basis: emergency department crowding, operating room 
availability, and discharge planning. Inefficiencies in these 
areas often frustrate residents and faculty as their efforts 
to provide optimal care are compromised, resulting in 
physical harm to patients, prolonged length of stay, and 
dissatisfaction among patients and their care givers. 
The various factors contributing to these issues and the 
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barriers (strategic, cultural, structural, and technical) that 
compromise their effective resolution will be discussed.

A. EMERGENCY DEPARTMENT CROWDING

At the end of this section, the learner should be able to:

•	Identify the various factors that contribute to 
overcrowding in the emergency department (ED)

•	Describe the potential negative outcomes that may 
result

•	Identify the stakeholders

Identify metrics that could be used to assess the impact 
of any initiative developed to address these issues

In 2005, the Academy of Emergency Medicine (AAEM) 
released a position statement on emergency department 
crowding.7 It described this as a “serious nationwide 
problem with multiple causes,” emphasizing the overall 
decrease in total hospital and health systems’ capacity 
to meet increasing demands of patients that present to 
our emergency rooms. In a subsequent statement the 
following year, the phrase “hospital capacity failure” was 
utilized to express the same concept.8 

The prevalence and negative impact of emergency 
department crowding was highlighted by Pines et al.9 in 
a relatively recent survey that was conducted to assess 
perceptions regarding the extent of this problem among 
medical directors/chairs of emergency departments in 
Pennsylvania. A total of 83 percent (86/104) agreed 
that that crowding was a problem; 98 percent (102/104) 
agreed that patient satisfaction was compromised and 79 
percent (84/106) that quality of care suffered. Although 
the numbers vary somewhat in other surveys, it is clear 
that ED crowding is a major problem. 

Several studies have noted that ED crowding tends to be 
worse during the week, as inpatient beds are reserved 
for patients undergoing scheduled surgeries. In fact, one 
of the possible solutions proposed in the AAEM position 
statement was “changing elective surgery scheduling 
to accommodate the resource demands for emergency 
department patients”.8 The interdependence of these 
two departments highlights the fact that correcting 
serious issues that involve patient flow cannot be done by 
focusing on independent services, but requires the careful 
assessment of the overall process of flow; corrective 
actions in one area can have significant beneficial effects 
in another. Here, we review common causes of ED 
overcrowding, the potential negative impact on patients 
and providers, and some potential solutions.

Common Causes of ED Overcrowding

The number of patients entering emergency rooms 
continues to increase and is expected to increase 
further.10 While one commonly cited factor is the use 
of the emergency room as safety net by patients who 
lack insurance, many emergency departments have 
noted that recent increases in volume are not limited 
to those without health insurance. Indeed, many 
patients who enter emergency rooms do have a primary 
care physician (PCP). Some of these patients have 
true emergent conditions, but visiting the ER for non-
urgent care is common even among insured patients. 
One comprehensive review11 of ED overuse identified 
multiple ways in which shortcomings in the primary care 
system drive patients to the ED: difficulty seeing a PCP 
for an urgent matter, lack of convenient hours for PCP 
appointments (e.g. evenings and weekends), and PCP 
offices directing patients to the ED rather than developing 
robust triage systems. The authors also identified 
additional factors, including the desire by patients for 
immediate reassurance regarding personal medical 
concerns, and the financial and legal obligations that 
hospitals have to evaluate and treat any patient who 
comes to the ER for evaluation, regardless to their acuity 
level.

However, ED overcrowding is not simply a matter of an 
increased number of patients. A literature review of 
common causes12 included a rising number of non-urgent 
visits and “frequent flyer” patients, but also identified 
seasonal trends (e.g. influenza season), inadequate 
staffing levels, and the use of the ED as a site for 
“boarding” of patients who have been admitted to the 
hospital but are awaiting an inpatient bed. For a detailed 
review of this complex problem, see Chapter 4 of The 
National Academies Press 2007 publication “Improving 
the Efficiency of Hospital-Based Emergency Care”.13 
Although it is easy to blame the physical capacity of the 
emergency room as a limiting factor, multiple studies 
have shown that a lack of available inpatient beds and 
inefficient patient flow through the hospital is often a 
main culprit in ED overcrowding.14 

Other hospital-specific factors can contribute to delays 
in patient flow. Many of the patients who enter the 
emergency room require consultations from members of 
other services, including surgery. The timely availability 
of such consultants is necessary, and the lack of it can 
often contribute to delays in initiating treatment or in 
assuring discharge with appropriate follow-up. Increasing 
emergency room volume can easily challenge the 
capacity of the laboratory or diagnostic radiology to meet 
demands. Delays in obtaining diagnostic information 
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that will impact on the disposition of the patient are not 
uncommon.

Impact of Overcrowding

Overcrowding is a symptom of an overburdened system. 
The negative effects are felt by patients, family members, 
and care providers. These include:

•	Potential deterioration of a patient’s status while 
awaiting assessment and treatment – A delay in 
diagnosis, especially in patients with an acute MI or 
stroke, can preclude rapid therapeutic interventions 
that prevent permanent compromise of these organs. 
The same pertains to any critically ill or injured 
patient who can’t be assessed quickly due to delays 
in obtaining laboratory and diagnostic imaging 
results. Sun et al. studied the impact that the level 
of crowding has on the outcomes of patients who are 
admitted to the hospital.15 They used “ambulance 
diversion hours” as an indirect measure of crowding. 
They noted that patients admitted on days with high 
ED crowding experienced 5 percent greater odds of 
inpatient death, 0.8 percent longer hospital length of 
stay, 1 percent increased costs per admission

•	Patient and family frustration

•	Increased numbers of patients who “walk out” – 
Some patients get tired of waiting and leave without 
being seen. For patients who are truly at need of 
emergency services, this places both the patient and 
the organization at significant risk.

•	Dissatisfaction and burnout among staff and care 
providers caused by excessive workload and inability 
to deliver the quality of care that they recognize 
patients deserve

Surgical residents and attendings often become most 
acutely aware of the impact of ED overcrowding when 
called to see a patient with an acute surgical crisis. 
Few emergency rooms are adequately equipped to 
resuscitate hypotensive patients and provide intravenous 
monitoring in preparation for emergency surgery when 
overcrowding exists. Transferring the patient to the SICU 
or continuing resuscitation in the operating room prior to 
initiating the procedure is often necessary in such cases. 
Unfortunately, unless the operating room is adequately 
prepared to address these kinds of patients in a timely 
fashion, patient outcomes are often compromised. A 
common sequence of questions often asked in a surgical 
M&M conference for many of these critically ill patients 
who are admitted through the emergency room includes: 
What time did the patient arrive in the emergency room 

and what was the hemodynamic status? When was the 
surgical consult called? What resuscitation was provided 
in the ED and what was the response? What time did the 
patient get into the operating room?

Potential Solutions

ED crowding is common, and has received significant 
attention. In spite of an enormous efforts that 
organizations have made to combat ED overcrowding, 
it continues to frustrate patients, care givers and 
institutional leadership. The most straightforward 
solutions, such as increasing the physical size of the 
emergency department, often take substantial resources 
and time to implement. In addition, there are usually less 
costly interventions that should be explored first. 

Many solutions have been proposed and implemented 
by different organizations. Some of these are collected 
in a task force report published by the American College 
of Physicians in 2009.16 While some solutions focus 
within the emergency department, others address 
the interactions between the ED and the rest of the 
institution. A partial list includes:

•	Flexible and enhanced staffing of physicians, 
physician extenders, nurses, and support personnel

•	Realigning staffing with peak patient volume intervals 
using queuing methodologies

•	Streamlining the admission process

•	“Fast-tracking” patients with less urgent or nonurgent 
conditions to a defined area within the ER where they 
can be more efficiently evaluated and discharged

•	Health system redesign to decompress physical 
emergency departments. This can include the 
incorporation of telemedicine services, in-home 
services, and urgent care centers.

•	Restructuring related services to dedicate resources 
to ED patients:

-- Creating a general surgery “consult resident” 
position to rapidly evaluate ED patients; of 
note, to be effective, this person must remain 
available and cannot be asked to cover a case 
on another service or facilitate the patient flow 
in a busy clinic

-- Dedicating radiologic or laboratory services 
to ED patients (e.g. designating a specific CT 
scanner) 
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Addressing ED overcrowding requires first acknowledging 
that the issue is a systems-wide problem and will require 
a concerted effort on the part of many individuals to 
effectively increase patient flow. Baker and Esbenshade17 
pointed out that the root cause of overcrowding in the 
majority of EDs in the United States is due to boarding 
of patients. The resulting impact is a reduced capacity 
to treat patients in the ED, deceased bed utilization, 
and compromised quality and safety and the patient 
experience. It is important to try to fix what can be fixed 
in the ED, but it is imperative to create a “hospital-
wide throughput committee” that focuses on expediting 
inpatient admissions. At the same time, it is critical 
that the patients that are “admitted” but are boarding 
in the ED are not neglected either by the ER staff or 
the admitting service. The ability to effect and sustain 
meaningful improvements is dependent on respected 
and trusted leadership (administrative, departmental, 
medical and nursing staff) to create an environment that 
fosters patient safety and quality; appropriate and timely 
communication; and individuals with the knowledge and 
experience to guide the organization by utilizing robust 
process improvement techniques as described elsewhere 
in this curriculum. 

B. OPERATING ROOM AVAILABILITY

At the end of this section, the learner should be able to:

•	Identify the characteristics of a well-functioning 
operating room (OR) 

•	Describe potential negative organizational and patient 
care outcomes of a poorly-functioning OR

•	Describe how an effective multidisciplinary team 
interacts in assessing performance and responds to 
concerns raised by each of the constituents who work 
in the OR including the surgeons (faculty, residents, 
and students), the anesthesiology staff, the nursing 
staff and other support personnel. 

•	Evaluate how the OR in your organization functions. 
Are you familiar with the roles and responsibilities 
of other team members? What responsibilities as a 
surgical resident do you have that can influence the 
conduct of the case? Identify one or more factors that 
you would like to see improved and how you would go 
about trying to effect a change.

The operating room is the “workshop” where a surgeon 
uses his/her technical skills and surgical judgment in 
order to perform the indicated procedure for a given 

patient. However, it is clear that a successful outcome for 
a patient relies on more than just the skill of the surgeon. 
It also depends on contributions from multiple other 
individuals. When these individuals do not successfully 
work together as a large multidisciplinary team, it can 
lead to adverse events for the patients, enormous 
dissatisfaction of the individual team members, and 
negative consequences for the financial stability of the 
organization. 

One of the most obvious symptoms of a poorly functioning 
perioperative system is when the flow of patients into 
and out of the operating rooms is interrupted, leading 
to delays in scheduled cases, and wasted valuable 
time. This in turn leads to a perception of scarcity that 
is labeled as lack of operating room availability. The 
goal of the section is to review the host of preoperative, 
intraoperative and postoperative factors that contribute 
to the disruption of flow in a given operating room/rooms 
and compromise operating room availability. 

Factors Contributing to OR Availability

While many different factors contribute to operating 
room availability, it is ultimately a function of supply 
(total number of operating rooms available at any given 
time) and demand (the number of patients who require 
surgical intervention). In most institutions, the operating 
room leadership is under enormous pressure from 
administrators to balance volume, revenue and cost is 
such a way that the operating room can buffer losses in 
other areas. Unfortunately, this pressure can contribute to 
inefficiency if the entire system is not properly analyzed. 

Some of the important pieces to consider in your 
institution:

1.	  Nature and size of the organization. Does your 
medical center have an active emergency room? Is 
it a trauma center? How many transfers does your 
hospital typically accept? Are there nursing homes 
that admit patients directly? All of these factors 
can increase the burden of integrating emergency 
and urgent cases into the operating room schedule. 
While level 1 trauma centers are required to have a 
dedicated OR available for emergencies 24 hours a 
day, most other hospitals do not. 

2.	  Number of operating rooms. The number of total 
operating rooms in an institution varies over time. 
Similarly, the distribution of operating rooms 
to different procedural specialties can vary. An 
organization with a good balance between supply 
and demand may be tempted to aggressively recruit 



63The Quality In-Training Initiative: An ACS NSQIP Collaborative

Creating an Efficient System for Patient Care

SECTION V

busy surgeons to optimize utilization of the ORs 
and enhance revenue. Although this may have a 
positive impact initially, without an increase in other 
resources it can place a heavy burden on staff and 
potentially lead to dissatisfaction. 

3.	  Turnover time and delays. Turnover time is defined 
as the time interval between when a given patient is 
“wheeled out” to when the next patient is “wheeled 
in”. The recommended national standard is 30 
minutes. For many organizations, meeting this target 
is a challenge. Common factors include a lack of 
staff to assist with turnover, poor communication 
between different team members involved in 
turnover, or delays related to preparation for the next 
case. These can include patient delays, surgeon 
delays, or equipment delays.

4.	  Overlapping versus concurrent surgeries. In 
response to newspaper reports about overlapping 
or concurrent surgery, the American College of 
Surgeons published revised guidelines in 2016. 
The new guidelines re-emphasize that the primary 
attending surgeon is personally responsible for the 
patient’s welfare throughout the entire procedure, 
and advised against concurrent or simultaneous 
surgeries in which “the critical or key components 
of the procedures for which the primary attending 
surgeon is responsible are occurring all or in part 
at the same time.” The policy differentiated this 
from overlapping surgeries, in which “key or critical 
elements” of the first operation are finished, 
allowing the primary attending to then start a 
second operation in another room. The ACS policy 
stated that this type of overlap may be appropriate. 
In response, many institutions have revised their 
own policies to more clearly differentiate between 
simultaneous and overlapping surgeries, and 
requiring more clear notification to patients when 
concurrent surgeries may be occurring, as well as 
official designation of a backup surgeon. 

5.	  Surgeon-specific issues. There are many surgeon-
specific issues that can compromise operating 
room availability. The judgment and skill of the 
surgeon and his/her ability to realistically estimate 
the length of the procedure and the potential for 
unforeseen complications that may contribute to its 
duration is critical. Many surgeons have competing 
responsibilities (teaching, office hours, ER call) that 
may compromise their ability to be available at the 
time that the operating room is open. Surgeons who 

perform both elective and acute care/trauma cases 
are often placed in a position that may compromise 
their patients and themselves, especially if they 
are “on call” on the same days that they have 
elective cases scheduled. Pressure by patients to 
be scheduled for elective surgery ASAP may lead to 
a surgeon with limited block time to underestimate 
the duration of each case in order for the scheduling 
office to accommodate the request to add the case 
onto the elective schedule. 

6.	  Delay in discharging the patient from the OR to the 
PACU or directly to the SICU. At certain times of day, 
many institutions experience a “bottleneck” as the 
PACU runs out of available beds, forcing patients to 
remain in the operating room until a slot is available. 
A similar situation can occur if a patient requires 
ICU-level care following a procedure (e.g. a patient 
who was not able to be extubated) but does not have 
an ICU bed reserved. 

7.	  Misuse of in-patient operating rooms. Many 
hospitals now have dedicated ambulatory surgery 
centers which often have more efficient processes. 
In these institutions, hospital-based operating 
rooms use should be limited to in-patients or select 
ambulatory cases who do not meet criteria to be 
done in an ambulatory setting. Coexisting patient-
specific factors such as age, BMI, co-morbid organ 
system dysfunction, or special monitoring needs may 
dictate that the surgical procedure be performed in 
the main OR to provide a level of safety that may 
not exist in the ambulatory setting if a problem 
arises. As institutions make this transition, it can be 
challenging for busy surgeons with a balance of in-
patient and out-patient cases to adapt their schedule 
when they are accustomed to performing both types 
of cases on the same day in the same location. 

8.	  Leadership. There are many human factors at play in 
the operating room setting. At times a mal-alignment 
of incentives can lead to inefficiencies in patient flow 
resulting in delay of care. Effective leadership can 
ensure the proper staffing and influence the culture 
through incentives to improve harmony and efficiency 
in patient flow. Absent the appropriate leadership, 
competing interests between team members will 
distort the efficiency. Unfortunately, residents 
frequently do not have input on the operating room 
operations committee or leadership team, yet are 
keen observers of what works and what doesn’t both 
in and out of the OR and must not be overlooked 
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when it comes to addressing common problems 
that impact the efficiency and productivity of the 
operating room.

9.	  Malalignment of incentives across stakeholders. 
Anesthesiologists are incentivized to provide 
services in Nursing shifts. Surgeons who are 
reimbursed according to RVUs are incentivized to fit 
“one more case” into a day. For other stakeholders, 
including anesthesiologists, patients, families, and 
other consultants can have their own incentive 
structures.

Solutions

Given how many institutions have issues with patient flow 
through the OR, there is a wide range of proposed and 
implemented solutions. The most successful are all-
encompassing approaches that tackle the entire system – 
from patient scheduling to the use of preop checklists all 
the way to redesigning recovery room processes. 

A few organizations have published their experiences 
using different strategies. Cima and colleagues used a 
combined Lean and Six Sigma methodology to study and 
improve operating room efficiency at the Mayo Clinic in 
Rochester, Minnesota.18 Five work streams were created, 
each of which dealt with different aspects of patient flow 
from the initial consult to the postoperative recovery. 
The objectives for each of the work streams included: 
unplanned surgical volume variation, streamlining the 
preoperative process, reducing OR nonoperative time, 
reducing the collection and documentation of redundant 
patient information, and improving employee engagement 
and satisfaction. The effectiveness of their efforts was 
reflected in measurable and sustainable improvements 
in OR efficiency in their organization. Smith et al. 
published the methodology used in a similar project 
at the Mayo Clinic Florida practice, which applied the 
principles of variability methodology to address “natural” 
and “artificial” variation that influenced the operational 
and financial performance of their organization.19 

They described the concept of “nonrandom” and 
“random” variables and how they can impact on OR 
efficiency. Although the scheduling of elective cases is a 
“nonrandom variable,” unplanned intraoperative events 
contribute to “random variability” and can significantly 
disrupt the operating room schedule. 

Here are some potential solutions to consider:

1.	  Staggering start times of different rooms to prevent 
the “bottleneck” of all ORs attempting to start at the 
same time.

2.	  Real-time monitoring. There will always be some 
degree of variation present in both the timing of 
cases and intraoperative needs. Creating “smart” 
systems can help with the necessary work of 
tracking the progress of each case, alerting 
subsequent surgeons that a case may be finishing 
ahead or behind of schedule, and readjusting the 
assignments of other staff so that a full team is 
available when the room is open.

3.	  Creation of dedicated “emergency” surgery ORs. 
There must be a defined policy for prioritization of 
emergent and urgent cases when a surgeon sees a 
patient in the ER or an inpatient who has developed 
a process for which surgery is needed or anticipated. 
Realistic expectation of when the preoperative 
assessment will be completed is required in order 
that a room is not kept open waiting for additional 
testing to be completed. A mutually agreeable 
arbitrator who will facilitate the discussion and make 
the final decision is required. This may be the senior 
anesthesiologist on call, the admitting surgeon, 
an OR nurse manager or the medical director of 
perioperative services

4.	  Patient preparation. Misunderstanding of 
preoperative instructions by the office nurse or 
provision of contradictory information by the OR 
staff can lead to delays or last minute cancellations. 
Incomplete medical records including absence of 
medical clearance, missed abnormal laboratory 
result, failure to stop a particular anticoagulant, 
failure to document a latex allergy, and changing the 
nature of the planned surgery at the last minute are 
but a few of the potential reasons why an elective 
case may be delayed or cancelled. Ensuring that 
medical record documentation is complete and all 
appropriate preoperative testing including laboratory 
studies, imaging studies and medical clearance, etc. 
has been reviewed and included in the preadmission 
package is critical to avoid a last-minute 
cancellation. Equally important is confirming with the 
patient and family the date, time, and location of the 
procedure and any special preoperative instructions 
that may be unique to a given procedure. It 
should be clear who is responsible for this type of 
communication with patients prior to surgeries.

5.	  Better estimates of operative time. While it is not 
possible to eliminate all random events in during 
a procedure, one should make every attempt to do 
so. It is the responsibility of the surgeon to carefully 
review the patient’s disease process and operative 
strategy at the time of scheduling and again prior to 
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the surgery to assess the potential for unexpected 
findings that may significantly prolong the procedure. 
Failure to consider potential random variables at the 
time of scheduling often leads to underestimating 
the length of the surgical procedure and the time 
allotted. The thoughtful surgeon will anticipate the 
need for specialized instrumentation, intraoperative 
imaging studies, frozen sections, and in certain 
situations the availability of a colleague in another 
specialty who may be called upon to assist in a 
challenging dissection. In addition, surgeons often 
are not trained to estimate the length of the entire 
time spent in the OR rather than just the “skin-to-
skin” time. In fact, the OR time depends not just on 
the procedure but also the time spent positioning 
the patient, prepping and draping, and bandaging. In 
addition, the “anesthesia controlled time” (induction 
and emergence) can vary significantly depending 
on the nature of the anesthetic to be administered 
(local, regional, general). Studies have shown 
that neither surgeons nor anesthesiologists are 
particularly accurate in making such predictions, 
often leading to a case going far beyond the 
scheduled time and compromising the flow of the 
OR.20 van Veen-Berkx and colleagues21 showed that 
anesthesia-controlled time can easily account for 
25 to 30 percent of the total procedure time,17 
and developed predetermined time estimates for 
various anesthesia techniques that were then 
incorporated into the procedure time estimates given 
by the surgeon. In doing so, they noted fewer case 
cancellations, lower prediction errors and a smoother 
OR work flow in their organization. 

6.	  Improved team communication. The introduction 
of the Comprehensive Surgery Check List in 
200922 followed the World Health Organization’s 
(WHO) efforts to ensure the safety of surgical 
patients worldwide by the adoption of guidelines 
that identified certain recommended practices.23 
When practiced diligently, it serves to control for 
as many of the non-random and random variables 
that may be associated with a given procedure, 
allowing the operating schedule to run smoothly. 
Careful and detailed communication with the 
anesthesiologist and nursing staff regarding unique 
patient characteristics and particular needs prior 
to the initiation of the operation, and again at 
the “time out” is “mandatory,” but unfortunately, 
often performed in a perfunctory and inadequate 
way. The quality of the sign-in, the time-out and 

the sign-out or debriefing needs to be periodically 
surveyed by the OR leadership to be sure that the 
process is taken seriously and is not conducted in a 
perfunctory manner. Equally important to the pre-
procedure interaction with all members of the team 
and the time-out prior to the surgical incision is the 
debriefing at the end of the procedure. It provides an 
opportunity to reinforce what went well and perhaps 
what did not, and to thank the operating room 
staff for their contribution to the success of the 
procedure. The amount of good will that is achieved 
by this expression of appreciation is enormous. 

7.	  Scheduling patterns. In most institutions, 
scheduling patterns have historically been based 
upon surgeon preference and seniority – certain 
surgeons are assigned “block time”, while others 
must compete for “open time” booking, and each 
surgeon typically works in the same OR throughout 
the day. A number of institutions are experimenting 
with data-driven approaches to revising or even 
breaking away from historical block assignments. 
Typically, blocks are reassigned based on recent 
trends in actual usage, with the expectation that 
allocations would be adjusted on an ongoing 
basis.24 The concept of shared “flip” rooms (e.g. 
two surgeons rotating through three rooms, allowing 
for dramatically decreased turnover time) has been 
described to work well in certain situations.25 In 
general, the availability of high-quality detailed data 
on utilization is making more sophisticated analytics 
and predictive models possible, creating flexibility 
while still matching the complexity and type of the 
case with appropriate room, equipment, staffing and 
availability of ancillary services such as blood bank 
and pathology.

8.	  Expanding capacity. While adding additional 
operating rooms is generally not feasible within a 
short time frame, it may be possible to rethink the 
use of existing OR space. Perhaps a room can be 
dedicated to minor procedures that do not require 
general anesthesia. Perhaps space currently used 
by non-surgical proceduralists (e.g. endoscopy) 
can be incorporated into a dynamic scheduling 
process. Inpatient surgery should not compete with 
ambulatory cases and whenever possible, the main 
operating rooms should be limited to in-patients 
or ambulatory patients with specific risk factors 
that may place them at risk if performed in the 
ambulatory setting.
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9.	  Detailed monitoring is crucial to not only determine 
what specific issues are present in your institution, 
but also the ongoing impact of any changes. In 
order to be sure that there is a balance between 
supply and demand, it is imperative that meaningful 
monitoring be performed on a regular basis and 
the results reviewed in the appropriate setting. The 
composition of the monitoring committee and its 
leadership may vary depending on the nature of 
the organization (large academic medical center, a 
specialty organization, a large community hospital 
or a small rural facility). Regardless of the title an 
effective “perioperative service committee” must 
include representative leadership from surgery, 
anesthesia, and nursing, administration and, ideally, 
a surgical resident. Standard monitoring metrics 
include both surgeon specific and service specific 
data. First case delays, turnover time (“wheels 
out”/”wheels in”), delays due to availability of 
space in the PACU or SICU, cancellations, actual 
versus estimated duration of the case, delays due 
to lack of OR availability (particularly in cases that 
are urgent or emergent), delays due to surgeon 
unavailability and reasons for same, delays due to 
lack of required specialty equipment or specialty 
nurses, percent utilization of block time by surgeon 
and specialty, represent the majority of metrics that 
are available to evaluate the efficient and safe use 
of the operating room. The ability to gather and 
evaluate the above metrics will vary but clearly, 
this is an area where administrative support in 
mandatory to assure that appropriate IT systems are 
in place to collect the necessary data for analysis. 
Continued monitoring of these various metrics can 
lead to recommendations to administration regarding 
additional staffing (nursing, environmental, transport) 
and instrumentation. Physician specific issues 
(surgeon or anesthesiologist) must be addressed by 
the leadership of their respective departments. 

C. DISCHARGE PLANNING 

At the end of this section, the learner should be able to:

•	Determine and document preoperative assessment 
of patient risk factors and how this might impact 
postoperative hospital discharge planning

•	Understand the value and necessity of appropriate 
transitions of care from the inpatient hospitalization 
to the outpatient environment

•	Consider the use of new technologies and how they 
can be utilized for appropriate postoperative follow-up

The length of a patient’s hospital stay is a fundamental 
factor in the increasingly important and complex interplay 
between the quality of health care delivery, medical costs, 
and hospital readmissions. One potential unintended 
consequence of the push to limit readmissions would 
be if providers kept patients in the hospital for a longer 
period of time with the intent of lowering the risk of 
readmission.26 The inpatient environment bolsters the 
intensity of care, and indeed longer hospital stays have 
been associated in some cases with a lower incidence of 
adverse outcomes leading to readmissions. However, the 
hospital is also an exceptionally expensive care delivery 
environment. In 2010, the average daily hospital charge 
per patient exceeded $7,000 and the total national bill 
for hospital charges for 39 million patients exceeded 
$1.28 trillion.27 In addition, longer lengths of stay have 
been associated with higher rates of hospital acquired 
infections and other selected complications. The objective 
of decreasing medical costs, or at least reducing their 
outsized rate of increase, would seem to be well-served 
by reducing hospital length of stay (LOS) as well as 
unplanned readmissions. In 2010 for example, the 
average LOS was 4.7 days. It was estimated that reducing 
this by just 0.1 days, to an LOS of 4.6 days, would create 
savings in excess of $27 billion. However, a shorter LOS 
might lead to higher hospital readmission rates unless 
the quality of hospital discharge decision making is 
improved.

A recent study explored the criteria that surgeons 
preferentially value in their discharge decision-making 
process.28 All surgical faculty and residents at a single 
academic institution were surveyed about the relative 
importance of specific criteria regularly used to make a 
discharge decision. Respondents reported significantly 
less reliance on common laboratory tests and patient 
demographics when making discharge decisions than on 
vital signs, perioperative factors, and functional criteria.

Surgeon-specific factors that influenced discharge criteria 
preferences included years of clinical education and 
gender. The study further identified subtle variations 
in preferences for specific criteria based on clinical 
education, gender, and race. The study concluded that 
surgeons use a wide-range of clinical data when making 
discharge decisions and further understanding the 
nature of these preferences may suggest novel ways of 
presenting discharge-relevant information to the clinical 
decision-makers in order to optimize discharge outcomes.
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One way to address the problem of overspending on 
health care is to increase the value of health care 
delivery using health information technology to enhance 
the quality of information presented to providers and to 
provide decision support tools that help with complex 
decision making.29,30 The Agency for Healthcare Research 
and Quality (AHRQ) has recently funded a program entitled 
Project RED (re-engineered discharge) which focuses on 
patient education as a means to facilitate successful 
hospital discharge (Table 1, this page).31 In a randomized 
trial by Jack et al., a nurse discharge advocate worked 
with patients during their hospital stay to arrange follow-
up appointments, confirm medication reconciliation, 
and conduct patient education using an individualized 
instruction booklet that was then sent to their primary 
care provider.32 A clinical pharmacist called patients 2 
to 4 days after discharge to reinforce the discharge plan 
and review medications. Participants in the intervention 
group (n = 370) had a lower rate of hospital utilization 
than those receiving usual care (n = 368) (0.314 versus 
0.451 visit per person per month; incidence rate ratio, 
0.695 [95 percent CI, 0.515 to 0.937]; P = 0.009). 
The intervention was most effective among participants 
with hospital utilization in the six months before index 
admission (P = 0.014).

Other studies have assessed the utility of our clinical 
decision making tools meant to assist physicians in 
making a discharge decision. In an effort to improve 
discharge communication and improve patient outcomes, 
a recent study performed a cluster-randomized trial 
to assess the value of discharge software embedded 
within computerized physician order entry (CPOE).33,34 In 
summary, the CPOE software facilitated communication 
at the time of hospital discharge to patients, pharmacists 

and community physicians. While the software did not 
statistically reduce the rates of hospital readmission, 
ER visits, or adverse patient events, both patients and 
physicians perceived to have a more positive discharge 
experience than those patients who underwent a 
discharge without the software.

In summary, the transition from an inpatient hospital 
stay to outpatient care (whether that means home, a 
nursing facility, or rehabilitation), is a vulnerable time for 
all patients. The risks of poor communication between 
physicians, patients, hospital personnel, primary care 
physicians, and patient family members are high. The 
communication is often delayed, ineffective or inaccurate, 
and the result is often an adverse event for the patient. 
As surgeons who wish to improve the value of patient 
care, we must not only focus on hospital costs associated 
with faulty discharge planning, but also on the direct 
impact it might have on our patients.

Summary

As the primary providers of care to surgical patients, 
residents are quite familiar with many of the issues 
described above. They recognize the difficulty in “getting 
the patient through the system” or “getting the patient 
from the ER into the OR”. They often develop creative 
ways in order to overcome the inefficiencies that they 
encounter. While many of these “workarounds” are 
seemingly effective in addressing a particular issue at 
a particular point in time, they are not true solutions to 
the underlying problems. It is imperative that residents 
appreciate that they are patient advocates, as well as 
care givers, and that the faculty and the departmental 
leadership expect them to come forward with 
observations without feeling intimidated. By participating 
in workgroups and performance improvement teams they 
will be able to embrace the concepts of systems-based 
practice that are discussed above. In doing so, they will 
become significant contributors to the process of assuring 
quality and safety for our patients. 

Putting It All Together

Review the typical scenario below that highlights the 
relationship of the ER to the OR and how the efficiency 
with which this occurs influences the “throughput” of 
the patient in the system and the expectation of an 
uneventful outcome. Pretend that you are part of a 
multidisciplinary team that is evaluating the patient’s 
experience from the time that he was admitted to the 
time he was discharged. The outcome turned out to 

Table 1. ProjectRED Discharge Checklist

1.	 Reconcile medications
2.	 Reconcile discharge plan with national guidelines
3.	 Make followup appointments
4.	 Follow up on outstanding tests
5.	 Arrange postdischarge services
6.	 Create a written discharge plan
7.	 Inform patient what to do if problem arises
8.	 Educate patient
9.	 Assess patient understanding
10.	 Send discharge summary to primary care physician
11.	 Reinforce the discharge plan via telephone
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be favorable but could have easily been compromised. 
Identify some of the random and nonrandom variables 
that were in play. Given what you have read in the above 
sections identify ways in which the process could be 
made more efficient and productive. 

Scenario: An elderly couple live independently in an 
apartment close to the regional hospital in a busy 
metropolitan city. The wife notices that her 80-year-old 
husband hasn’t seemed to be himself over the last 
several days. His appetite started to decrease and he 
didn’t want to get out of bed. He started to develop some 
vague abdominal discomfort and he “started to look ill”. 
She contacted their PMD who advised them to call 911 
and bring the patient to the ER in the hospital in which 
he is on the staff. The patient is known to have a history 
of hypertension and non-insulin dependent diabetes 
mellitus. He had a mild stroke several years ago, that left 
him with no significant residual effects. His medications 
include: amlodipine, atorvastatin and aspirin. It is a busy 
Monday morning and the ER is crowded. 

Start to think of the potential factors that will impact 
on the outcome of the patient as you read through the 
scenario. It has been broken down into individual time 
frames in order to facilitate your assessment.

1.	 The waiting room was crowded but the EMS 
technician spoke directly to the triage nurse and 
indicated that he brought in an elderly male who was 
ill and that the patient’s wife was with them.

2.	 It is a busy Monday morning with at least 5 
‘boarders” from the weekend who have been 
admitted and are waiting for beds. Fortunately, there 
was a slot became available for the patient about 30 
minutes after arriving to the ER and the patient was 
delivered to a quiet treatment room.

3.	 The nurse evaluating the patient is one with 
much ER experience and whose assessments are 
respected by the ER physicians. She wasted no time 
evaluating the patient and reporting the patient’s 
status to the ER physician who directed the ER 
resident to see the patient first and report back to 
him.

4.	 The ER resident is a non-designated PGY1 on his 
first month of a 2- month rotation in the ER and is 
felt to be a solid resident but has acknowledged 
that he has limited experience working the ER 

environment. The patient is noted to be febrile to 
102 with a blood pressure of 105/60 and pulse 
of 110. The patient is responsive and oriented 
and appears pale and dehydrated. During the 
examination, he elicits tenderness in the lower 
abdomen. IV resuscitation is initiated and blood work 
and blood cultures are drawn. Imaging studies are 
ordered including a chest x-ray and a flat plate. He 
reports his findings to the attending and indicates 
that he thinks the patient has “something going on 
in his abdomen but did not feel he had peritonitis 
at this point. The attending accepts the accuracy of 
the initial diagnostic and treatment plan and tells 
the resident to report back as soon as the labs and 
imaging studies are completed.

5.	 These return an hour later and reveal no evidence 
of pneumonia and no evidence of obvious 
bowel obstruction or free air. Although the blood 
pressure and pulse seem to be responding to 
fluid administration, it appears that the patient is 
becoming more uncomfortable and he now seems to 
have more abdominal tenderness.

6.	 The resident discusses the patient’s status with the 
attending who evaluates the patient and determines 
that he needs to be seen by surgery and instructs 
the resident to contact the admitting surgical 
service to come and see the patient. He advises 
the resident to order a CT scan as he knows that 
“surgery will want it”.

7.	 The ER resident pages the admitting surgical 
resident who indicates that he is stuck on the SICU 
stabilizing another patient and the rest of the team 
is in the OR, but indicates that he will come down to 
the ER as soon as he is available.

8.	 The radiology department is backed up and there 
is a delay of one hour before the scan can be 
completed. When completed it reveals evidence of 
thickening of the sigmoid colon and mesentery with 
some extraluminal air and contrast.

9.	 The surgical resident is recalled and alerted to 
the CT results. The surgical resident has finished 
stabilizing the SICU patient and now rushes to 
the ER to evaluate the patient and determines 
that surgical intervention will be required. At the 
same time antibiotics are initiated and the labs 
reassessed and appropriate adjustments made. He 
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alert’s the patient and his wife and informs then that 
the patient will need surgical intervention and that 
he will contact his attending.

10.	The surgical attending is in the OR performing a 
laparoscopic cholecystectomy on a patient of his 
that was admitted over the weekend and was able to 
“sneak onto the schedule”. He indicates that he will 
be done soon but the case turned out to be more 
difficult than was anticipated.

11.	The attending surgeon alerts the OR that there is 
a consult in the ER that will require surgery and 
will probably require a bowel resection. Fortunately, 
the surgeon had the one case that day and no 
scheduled office hours so he will be able to assume 
responsibility for the ER patient without having 
to cancel an elective case. In addition, a case in 
another room was cancelled unexpectedly and it will 
be possible for the case to be done after the room is 
set up.

12.	The surgical resident introduces the attending to the 
patient and wife. He is noted to be an experienced 
member of the faculty with an excellent bed 
side manner and is able to have and a complete 
discussion with the patient and his wife in a non-
threatening way, immediately winning over their 
confidence. He thoroughly explains regarding 
the need for surgical intervention and what the 
possible findings and surgical procedures may 
be. He indicates that he has been in contact with 
the patient’s primary physician who still seeing 
patients in his office but that the PMD did review the 
patient’s history with him and was able to provide 
some reassurance that the patient was compliant 
and reliable and that he had done a routine 
echocardiogram a year ago that revealed that the 
patient had an ejection fraction of 65 percent. The 
patient and wife are comforted by the surgeon’s 
professionalism and reassurance and consent for an 
exploratory laparotomy and possible bowel resection.

13.	The surgeon contacts the OR and is told that the 
room is prepared and the patient can be taken to the 
holding area. The patient is seen by the processing 
nurse who assures that all appropriate paper work 
is completed including consent and DNR status. 
The anesthesiologist assesses the patient and 
reviews anesthesia risks with the patient and wife 
and indicates that the patient will require general 
anesthesia and he may or may not leave the patient 
intubated at the end of the case.

14.	The patient finally enters the OR 6 hours after 
arrival and undergoes a sigmoid resection with end 
colostomy and Hartman pouch for a perforated 
sigmoid diverticulitis. The surgery was expeditious 
and the patient stable throughout the procedure. 
He is left intubated on transfer to the PACU where 
he is noted to be hemodynamically stable, making 
adequate urine, and well oxygenated. There is a bed 
available in the step-down unit and it is felt that the 
patient does not require a SICU bed. 

15.	The patient goes on to recover slowly, but 
uneventfully without any superficial or deep space 
infection and is discharged to a subacute care 
facility on POD # 10. In the end, the patient and his 
wife are extremely pleased with the outcome and 
never complained about the amount of time that they 
had spent in the emergency room.

What are the potential factors that will impact on 
the outcome of the patient? What elements of the 
patient’s care went well? What could be improved? What 
circumstances chance could have easily changed the 
outcome? What favorable qualities of the resident and 
surgery attending contributed to the patient and his wife 
being appreciative of the overall care that was provided. 

After spending some time reflecting on the scenario 
review the interdependent factors that are linked to the 
various time frames of his care. Each is followed by some 
comments in italics that address some of the questions 
that are raised above. What else did you pick up on? 

1.	 The effectiveness of the registration and triage 
process to timely identify the seriousness of the 
patient’s condition and the acuity of emergency 
care that is required. The patient was brought in by 
EMS, identifying him as a high-risk patient. The EMS 
technician alerted the triage nurse that the patient 
was ill and needed to be processed quickly. 

2.	 The current level of activity in the ER and availability 
of a bed. The patient was fortunate that a bed 
became available relatively in spite of the fact that 
there were 5 boarders waiting to be admitted. 

3.	 Timeliness and accuracy of the initial assessment 
by the nursing staff and reporting of the patient’s 
presence and status to the ER physician. The level 
of experience of the ER staff varies in the ER as it 
does throughout the organization. She evaluated 
the patient efficiently and accurately and reported 
his status to the surgical resident. Suppose the 
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nurse was completing a long shift and had to stay 
over to help facilitate the throughput of the boarding 
patients as the nurse who was to relieve her had 
called in sick. 

4.	 Quality of the medical assessment by ER resident 
including history and PE and initial differential 
diagnosis. Although the ER resident was new to the 
service he was able to initiate the evaluation and 
treatment and interacted appropriately with the ER 
attending. Perhaps a more experienced resident 
would have picked up subtle abdominal findings that 
would have led to the surgical team being contacted 
sooner.

5.	 Time to complete ordered labs and imaging studies. 
Timely access to imaging studies in influenced 
by the number of patients requiring studies, the 
availability of radiology department to handle the 
volume, and the presence of a policy that allows 
accurate prioritization. 

6.	 Assessment by the ER attending. Although the 
imaging studies did not identify the presence of 
a bowel obstruction or free air, he immediately 
identifies the patient as having an acute abdomen 
and instructs the ER resident to contact surgery. 
He also appreciates that surgery will want a CT and 
puts this into motion.

7.	 Timeliness or alerting the surgical admitting team 
and the availability of the surgical consult resident. 
Unfortunately, the reality is that surgical residents 
are often forced to address several issues at the 
same time. Perhaps the acuity of the patient’s 
status was not accurately portrayed by the ER 
resident and the surgical resident felt he could finish 
what he was doing and then come down to the ER. 
By that time, the CT would probably be done and he 
would have more information to relay to his senior 
resident. The surgical resident could have alerted 
his senior resident at this time and indicated that 
there was a patient in the ER that needed to be seen 
“sooner rather than later” and the senior resident 
could have come down himself or dispatched 
another member to the team or another team. 

8.	 Ability of the radiology department to accommodate 
the patient. The demand for advanced imaging of 
patients in the ER is high and it is unfortunate when 
the radiology suite has to deal with patients who 
have “non-urgent” problems but are forced to image 

patients in order to protect the organization from 
potential litigation if something is missed. 

9.	 Availability of the surgical resident. It took the 
surgical resident longer to finish what he was doing 
on the SICU than expected and he is now concerned 
that the patient in the ER is sicker than it was 
initially suggested. He fears that his senior resident 
is going to be annoyed that he was not alerted 
sooner as his motto is “Never hesitate to call me 
when you need help. We are a team and must work 
together at all times.”

10.	Availability of the surgical attending. In spite of the 
fact that the attending on call had no elective cases 
or clinic responsibility on that day, consistent with 
departmental policy, he thought that he could take 
advantage of an available OR and “slip in” a patient 
known to him with chronic gallbladder disease who 
had come to the ER with another acute attack. 
Unfortunately, the case turned out to take longer 
than expected as the amount of inflammation was 
more than he had expected. In spite of the pressure 
of knowing that there was an elderly patient in the 
ER who needed surgery he was able to focus on the 
case at hand and completed the case without any 
complications. 

11.	Availability of the OR to accommodate the case. 
The attending surgeon alerted the OR that he had 
another case to do and felt “lucky” that the OR 
would be able to accommodate the case. 

12.	The nature of the interaction of the attending with 
the patient and his wife. The surgical attending 
is known for his bedside manner and ability to 
communicate effectively with patient, even those 
that he is meeting for the first time. He is able to be 
realistic regarding the risks and benefits of surgical 
intervention but is able to provide reassurance to 
the patient and his wife that he and his team will do 
everything they can to assure a favorable outcome. 
He takes the opportunity to describe what he means 
by “his team” and complements the competency of 
the anesthesiologist, the OR staff and the support 
staff. 

13.	Availability of the OR. The surgeon alerts the OR that 
the patient has signed consent and is told that the 
patient can be brought to the holding area almost 6 
hours since he was admitted to the ER.
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14.	The nature of the surgical event. Fortunately, the 
patient had as sealed perforation and did not have 
significant intraabdominal spillage. The surgery 
was expeditious and completed within 2.5 hours. 
Although the patient is hemodynamically stable the 
surgeon and the anesthesiologist feel to be safe 
and delay extubation until the patient is observed in 
the PACU for a period of time where is subsequently 
extubated uneventfully and sent to a monitored bed.

15.	Uneventful postoperative recovery. Although there 
were several bottlenecks during the time that the 
patient was in the ER, he went on to recover without 
the “usual” adverse events that are seen in such 
patients (pneumonia, sepsis, wound infection, 
deep space infection, etc. Throughout the course 
of the hospitalization the surgical team and the 
nursing staff were caring and supportive. When 
the patient was being prepared for discharge, the 
patient’s wife commented that she couldn’t wait to 
write a complementary letter to the president of the 
organization and noted that she was going to leave 
out the part relating to the ER, as she appreciated 
that it was an extremely hectic place and it appeared 
that everyone was working hard to facilitate the care 
of the patients there. 
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SIDEBAR. TEACHING QUALITY: THE SYSTEMS-BASED PRACTICE 
COMPETENCY

The Accreditation Council on Graduate Medical Education 
(ACGME) has defined six core competencies for graduate 
medical education. This section focuses on systems-
based practice (SBP). 

The description of SBP given in the program requirements 
for general surgery states that “residents must 
demonstrate an awareness of and responsiveness to the 
larger context and system of health care, as well as the 
ability to call effectively on other resources in the system 
to provide optimal health care.”1 The expectation is that 
surgical residents will:

•	Work effectively in various health care delivery 
settings and systems

•	Coordinate patient care within the health care system

•	Incorporate considerations of cost awareness and 
risk-benefit analysis in patient and/or population- 
based care as appropriate

•	Advocate for quality patient care and optimal patient 
care systems

•	Work in interprofessional teams to enhance patient 
safety and improve patient care quality

•	Participate in identifying system errors; and 
implementing potential systems solutions

•	Practice high quality, cost effective patient care

•	Demonstrate knowledge of risk-benefit analysis

•	Demonstrate an understanding of the role of different 
specialists and other health care professionals to 
overall patient management

This competency is broad and has many necessary 
components. Program directors and surgical educators 
have struggled to distinguish between the competencies 
of SBP and practice-based learning and improvement 
(addressed in Section IV of this manual). To address the 
confusion, a metaphor was developed by Ziegelstein and 
Fiebach in which practice-based learning and improvement 
is likened to a mirror, and systems-based practice is 
likened to a village.2 The idea comes from the realization 
that continuous personal improvement requires self-
reflection (in other words, looking in a mirror). Similarly, 
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high-quality care requires teamwork and individuals 
working effectively together in an interdependent way. In 
other words, it takes a village (or team) to provide optimal 
outcomes. 

The ACGME defines two practice domains that 
encompass systems-based practice: coordination of 
care and improvement of care.3 In the coordination of 
care domain, the resident is expected to move from an 
understanding of the resources available for coordinating 
patient care (for example, social workers, visiting nurses, 
and physical and occupational therapists) to effectively 
coordinating these activities to ensure that the patient 
is safely discharged with whatever support is required. 
In the improvement of care domain, the resident moves 
from understanding of how health care systems and local 
processes can impact the delivery of care to participating 
in improvement activities and the development of 
standardized protocols.

1.	 The Accreditation Council for Graduate Medical Education 
(ACGME). Program Requirements for Graduate Medical Education 
in General Surgery. Available at: ACGME.org. Accessed June 13, 
2017.

2.	 Ziegelstein RC, Fiebach NH. “The Mirror” and “the village”: a new 
method for teaching practice-based learning and improvement and 
systems-based practice. Acad Med. 2004 Jan;79(1):83-88.

3.	 The Accreditation Council for Graduate Medical Education and 
the American Board of Surgery. The General Surgery Milestones 
Project. Available at: https://www.acgme.org/Portals/0/PDFs/
Milestones/SurgeryMilestones.pdf. Accessed June 13, 2017.
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A. VALUE: TEACHING HIGH-VALUE, COST-CONSCIOUS CARE

At the end of this section, the learner should be able to:

•	Demonstrate basic knowledge about the issues 
of health care value, including costs, waste, and 
unnecessary and overused care

•	Outline a framework for achieving high-value care

•	Identify online resources that promote high-value 
care, such as the Choosing Wisely® campaign and 
the IDEAL framework

By 2020, it is predicted that nearly one out of every five 
dollars of U.S. gross domestic product will be spent on 
health care.1 Rising health care costs have been blamed 
for a decade of stagnant income for the middle class 
and less money to spend on other national priorities.2 By 
some estimates, nearly a third of health care spending is 
wasteful, the largest share coming from unnecessary and 
overused care, such as inappropriate use of diagnostic 
testing, avoidable hospitalizations, and avoidable 
complications of surgical care.3-6 Physicians can have 
an impact on these factors by focusing on improving the 
value of care.4,7

At its heart, value is the “bang for your buck,” or the 
good you expect from a product divided by the cost of 
purchasing it. In health care, value increases when better 
quality and outcomes are achieved for the same cost, or 
when the same results are achieved for less.8 It should be 
noted that expensive health care services like surgery are 
considered high value when they provide an incremental 
increase in benefit. Fundamental to this movement is 
recognition of the responsibility that physicians have 
in addressing the cost issue. In fact, a new charter 
on medical professionalism for the new millennium, 
endorsed by the American College of Surgeons, includes 
an explicit obligation to consider societal goals, including 
the just distribution of finite resources.9

Graduate medical education has embraced the issues of 
cost and value. There is growing recognition that practice 
patterns are formed early, and that the training period 
is the time to influence physicians to practice high-
value, cost-conscious care.10 The High Value Care (HVC) 
curriculum jointly developed by the American College of 
Physicians (ACP) and the Alliance for Academic Internal 
Medicine (AAIM) addresses these issues but is not 
specific to surgical procedures.11,12

Whereas prevention and screening are key components 
of high-value care for trainees in all medical specialties, 
surgical residents have a unique challenge in making 
value-based decisions on the appropriateness of a 
surgical or procedural intervention, and in the context of 
continual surgical innovation and an ever-expanding array 
of technology, including new diagnostic tests, devices, 
implants, and prosthesis that are very costly and for 
which adequate evaluation in terms of effectiveness 
has not yet occurred. In addition, surgeons face a set 
of barriers to high-value care that may be different 
than other physicians, such as the fact that the cost of 
surgical interventions and their inevitable complications 
usually surpasses the cost of provision of care in medical 
settings.

Frameworks for Value Improvement

The frameworks listed in Table 1, this page, provide a 
basic approach to considering value when recommending 
a treatment plan for a given patient. As residents, 
you should apply these principles to the care that you 
provide (or are asked to provide) and ask questions when 
decision-making seems irrational.

Table 1. Frameworks for value-based decision-making
Topic Example Cases Included

1 Eliminating Healthcare Waste and Over-ordering of Tests Headache, heart failure, deep venous thrombosis

2 Healthcare Costs and Payment Models Appendicitis, sports injury, osteomyelitis

3 Utilizing Biostatistics in Diagnosis, Screening and Prevention Chest pain, periodic health examination, 
chemoprevention

4 High Value Medication Prescribing Seasonal allergies, discharge medication reconciliation 

5 Overcoming Barriers to High Value Care Low back pain, URI, septic joint

6 High Value Quality Improvement
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Diagnostic Testing

The most basic and expensive services that residents 
often control are the use of laboratory and imaging 
studies. Residents should be trained to achieve more 
accurate and efficient diagnoses and improved patient 
outcomes by avoiding the harms associated with 
unnecessary testing and diagnostic delay. Content in this 
area will focus on understanding guidelines related to 
the Choosing Wisely lists of diagnostic tests endorsed by 
the American College of Surgeons (for example, avoiding 
routine use of preoperative chest radiography for patients 
with unremarkable history and physical exam).14 (See 
Appendix 2.) Content will also include the use of clinically 
validated decision support tools such as those for 
diagnosis of deep vein thrombosis.15,16

Technology Assessment

As surgeons, we are driven to incorporate new 
technologies and procedures into practice to advance our 
specialty. The evidence base for new surgical innovations 
is often not very robust because new surgical techniques 
require continual improvisation and updating, including 
with new technologies and instrumentation, and are 
complicated by surgical learning curves and often a 
lack of agreed-upon outcomes of a surgical procedure.17 
While new techniques like robotic surgery offer promise, 
they often lack the same rigorous evaluation as drug 
treatments and therefore open themselves to criticism 
that the costs may not be worth the benefits.18

We must develop an improved approach to the evaluation 
of surgical techniques and devices. Recently, the IDEAL 
framework has been proposed as a methodology for 
evaluating new surgical innovations. The mnemonic IDEAL 
describes the stages of innovation: idea, development, 
exploration, assessment, and long-term study.17-22 The 
ultimate goal is better evidence for the value of new 
technologies and techniques, but with the understanding 
that the process is different than for drugs and other 
treatments. Fried suggests that, when faced with the 
dilemma of whether to adopt a new idea or technique, the 
surgeon should ask four basic questions: (a) Does this 
innovation fulfill a clinical need? (b) Does it add value to 
the existing options? (c) Is it financially viable? and (d) 
Can it be adopted by the average surgeon with relative 
ease?23

Appropriateness of Surgical Procedures

The appropriateness of surgical procedures is another 
concept that impacts the delivery of high-value, cost- 
conscious care.24 Unwarranted variations occur when 
interventions are either overused or underused. Various 
methods provide some guidance for providing the right 
treatment to the right patient at the right time. The 
decision whether or not to operate is always made 
between the surgeon and the patient, but better use of 
guidelines, appropriateness criteria, and decision-aids can 
improve these personalized decisions.25-30

Barriers

Barriers exist to the surgeon’s interest in considering the 
value of the care provided especially when the quality of 
care they deliver is exceptional. Some obstacles include 
a lack of knowledge of costs, discomfort with diagnostic 
uncertainty, time pressures, and patient expectations that 
more care is better.11 Additional barriers are that may 
affect surgeons include: misaligned financial incentives 
that reward the volume of procedures instead of their 
value and the implicit assumption that a procedure is 
indicated when a patient is referred to a surgeon, rather 
than the more neutral assumption that the surgeon is 
being called upon to evaluate the appropriateness of 
an operation for the patient. A lack of guidelines and 
poor data on the actual benefits and harms of surgical 
interventions may further cloud the judgment of value. 
Furthermore, defensive medicine may be even more 
prominent in surgical fields where the risk of facing a 
malpractice suit is considerably higher (even though few 
lawsuits actually lead to payment).31,32 Finally, surgeons 
all too commonly face the patient or the family at a time 
when there is a serious illness or an important health 
decision to be made, and family or patients demand 
testing (and occasionally operations) that do not improve 
the outcome.

Conclusion

As residents, now is the time to start considering the 
value of the care you are providing and develop your 
thoughts on the surgeon’s role in determining how to 
provide the best care for each individual patient you 
treat. Consider the services that you provide across the 
continuum of the patient experience, recognizing that the 
treatment that you provide will likely affect your patients’ 
lives long after you complete your training. Ultimately 
remember that as physicians we want to provide good 
health, not just good health care.33
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B. PATIENT-REPORTED OUTCOMES AND THE RECOVERY PERIOD

At the end of this section, the learner should be able to:

•	Define patient-reported outcomes and Patient-
Reported Outcome Measures

•	Describe the three phases of recovery

As data become more widely available and analytic 
strategies become more sophisticated, it is increasingly 
important to realize how much our perspectives are 
shaped by what and how we measure. One clear example 
is how the development of patient-reported outcomes 
(PROs) is redefining our conceptions regarding the 
recovery period.

In 1958, Dr. Francis Moore described the process of 
surgical recovery as “the inter-locking physical, chemical, 
metabolic, and psychological factors commencing with the 
injury, or even slightly before the injury, and terminating only 
when the individual has returned to normal physical well-
being, social and economic usefulness, and psychological 
habitus.”1 For decades, clinicians and outcomes researchers 
have struggled to normalize recovery as it is defined by 
patient’s perception rather than objective means. This was 
evident in the randomized controlled trial comparing recovery 
in open colectomy and laparoscopic-assisted colectomy 
patients, where minimal differences in objective and/or quality 
of life differences were identified.2 Identifying the point at 
which a person has returned to normal is not always readily 
apparent, especially when “normal” is so individualized. 

Recovery is a multifaceted process, taking root in 
physical, physiologic, psychologic, social, and economic 
domains.3 Although the definition of recovery remains 
loosely defined, input from patients during the recovery 
period can provide important information about the 

patient’s actual recovery and better informs providers 
about their patients’ experience after leaving the inpatient 
wards. Despite recovery being highly individualized, there 
are ways to quantify the patient’s report that enables 
comparisons of a patient over time as well as comparison 
within groups of patients. 

PROs are defined as any data about the patient’s health 
condition that come directly from the patient.4 They are 
measured through Patient-Reported Outcome Measures 
(PROMs). Therefore, PROMs can be used to collect 
meaningful data about a patient’s recovery and help 
explain variation that exists in the recovery process. 
Information gained from patient input outlining how he 
or she feels and what he or she is able to do provides 
a means to approach the patient’s complete experience 
and help define when the patient feels he or she has 
recovered.

Bridging the Gap between Registry Data and PROs

Traditionally, quality measures are derived from clinical 
outcomes that can be tracked through audit data 
and national data repositories like American College 
of Surgeons National Surgical Quality Improvement 
Program (ACS NSQIP®).5 The metrics measuring 
postoperative recovery include hospital length of stay 
(LOS), readmissions, morbidity, mortality, and other 
biologic or physiologic parameters. The hallmark of these 
measurements is they are easily quantifiable and can be 
categorized to support the broad story of postoperative 
recovery.

Understanding the patient’s experience with postoperative 
recovery could provide meaningful data and may improve 
the quality of postoperative care. Data from medical 
oncology literature suggest that patients experience 
significantly more symptoms than care providers expect.6 
Important postoperative outcomes, such as pain at 
discharge, postdischarge sleep, postoperative anxiety, 
financial and/or caregiver burden, and postoperative 
function are not measured using audit data.7 
Understanding the impact of these patient- centered 
outcomes gives important information to providers 
who can use these data to facilitate postoperative 
expectations prior to a surgical procedure and enables 
closer monitoring of patients after discharge. 

PRO data describing surgical recovery is often obtained 
using generic health-related quality-of-life questionnaires. 
These measures were not developed with a postoperative 
cohort and may not be designed to detect meaningful 
changes during the postoperative period. Moreover, the 



76 Practical QI: The Basics of Quality Improvement

SECTION VI

Continuing the Conversation: Emerging Areas in Quality and Safety

most important symptoms postoperatively are often not 
assessed on quality-of-life questionnaires. Thus, the 
content validity of these instruments in the context of 
surgical recovery is often unknown.8 Measures designed 
to assess postoperative recovery must be easily 
attainable from patients at home and should be designed 
to capture how a patient experiences the process of 
recovery. 

Current literature shows there is no perfect PROM that 
has been validated to evaluate postoperative recovery.8,9 
PROMs can act as meaningful tools to assess provider 
quality and performance, especially following procedures 
with low complication rates where the greatest variation 
in postoperative course may be due to individual patient 
experiences rather than biophysical markers. There is 
evidence that implementation of PROs varies across 
hospitals and between individual providers, but despite 
this variation PROs provide a sensitive assessment of 
provider performance.10,11 This fact illustrates that despite 
imperfections in current PROs and implementation 
variation, PROs play a valuable role in providing important 
information for understanding the entire postoperative 
recovery trajectory.

Stages of Recovery and How PROs Can Help Define 
Recovery

Recovery is a generic process that all patients experience 
after having a surgical procedure. Although it is difficult to 
precisely define recovery, Lee and colleagues described 
three predictable stages of recovery that patients 
progress through, defining an early, intermediate, and 
late phase of recovery.3 We have used these stages of 
recovery to develop a framework to guide use of PROs in 
understanding recovery. 

Early-phase recovery can be thought of as 
postanesthesia care, where a patient recovers enough 
for safe transfer to a surgical ward. Evaluation of this 
stage is heavily informed by biologic and physiologic 
parameters like blood pressure, respiratory rate, or 
hematocrits. While limited, some items such as pain or 
anxiety could be considered PROs. Additionally, once the 
patient has recovered, it may be possible to evaluate the 
patient’s experience regarding the effectiveness of various 
postoperative processes during early recovery, such as 
the provision of information after surgery to the patient 
and/or caregivers. 

Intermediate phase recovery is described as the 
patient’s time on the surgical ward until discharge. The 
threshold for patients to be discharged is typically defined 
by the ability to care for oneself at home. During this time, 
audit metrics such as LOS, complications, activities of 

daily living, and morbidity play a key role while biologic and 
physiologic measures may still be obtained. Opportunity 
for collection of PROs increases during this phase, as the 
patient is more alert and can describe aspects of physical 
and psychological state in the context of symptoms they 
experience following a surgical procedure. For example, 
mobilization is a vital part of a patient’s recovery course 
that takes place during the intermediate phase of 
recovery. Patient concerns surrounding mobilization, such 
as pain, concerns about catheters or lines, anxiety about 
disturbing their surgical wound, and satisfaction with how 
care was coordinated can all be captured using PROs. 

Late-phase recovery occurs after discharge from the 
hospital and continues until the patient feels he or she 
has returned to baseline function. This phase often lasts 
longer than clinicians anticipate because patients often 
define recovery as a lack of symptoms and the return of 
ability to perform previous activities as they could prior to 
surgery.12 For example, a study by Mayo and colleagues 
found that less than 60 percent of patients had returned 
to their baseline walking capacity at three months after 
elective colorectal surgery.13 Qualitative interviews with 
patients recovering from abdominal surgery and health 
care professionals reveal a surprising discordance when 
considering important concepts in surgical recovery, 
illustrating that what patient’s value during recovery 
differs from what health care workers anticipate they will 
find important.8 

The assessment of late recovery provides the most 
opportunity for collection of PROs. While functional 
capacity may be measured by the six-minute walk test, 
questionnaires, and the ability to perform ADLs, the 
results from these tests alone are not scalable and do 
not provide information about when the patient feels 
they have recovered completely. PROs may apply to a 
broader patient base and can be scaled to each individual 
patient’s physical function. For example, you could still 
measure a patient’s perceived improvement in walking 
even if they are not able to complete the six-minute walk 
test. Outcomes measuring recovery during this stage 
are amiable to measurement with PROs to describe 
the patients return of baseline physical, emotional, and 
social health.3 By collecting PRO data in real time, we 
have the opportunity to use the data to make clinical 
care decisions, such as when the patient should return to 
work. By collecting the right data at the correct time, we 
gain information about the full scope of patient disability 
during the recovery period, and can gauge when actual 
“recovery” occurs. Additionally, we could measure long-
term outcomes of patients even after they feel they have 
achieved recovery. 
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PRO Instruments Used to Evaluate Recovery

Currently there is no PRO or PROM that has been 
specifically developed to evaluate the postoperative 
recovery period. We have collated all the various PRO 
instruments reported in the last 10 years and identified 
subscales that may be useful in collecting meaningful 
data at the various phases of recovery (Table 2, pages 
80-83). The strengths and weaknesses of each scale 
are identified. The number of instruments currently being 
used is a testament to the old adage that if there are 
multiple methods being used there is no perfect method. 
The use of specific subscales to test various phases is 
appealing but lacks psychometric validity. 

There is a need for a PROM to assess postoperative 
recovery. The instrument would need to delineate 
between the anticipated recovery trajectory in a wide 
range of patient populations and procedures, including 
everything from a laparoscopic cholecystectomy to 
pancreaticoduodenectomy. The measures would need to 
be able to be captured electronically, be psychometrically 
sound, require minimal burden to patients, and be 
actionable. The potential role of PROMs with item 
response underpinnings is exciting, but to date has not 
been evaluated as a measure for the postoperative period 
and currently has not been validated to measure daily 
changes in the postoperative recovery period. 

Future Steps for PROs in Postop Recovery

PROs provide an important bridge for innovative 
advancements in surgery such as enhanced recovery 
pathways, new procedures, and/or new technologies. 
While audit data show relatively few complications 
during this time, PROs may report the true trajectory of 
recovery.8,10 Moreover, the engagement of patients during 
the postoperative recovery period may increase patient 
self-efficacy, decrease unnecessary health care utilization, 
and increase satisfaction with the surgical process. 
However, this process cannot be done without the proper 
tools, and further improvement is needed to validate and 
standardize PROs instruments. Instruments specifically 
tailored to measure surgical recovery are needed so 
that clinically relevant changes in the quality of recovery 
may be accurately measured. Overcoming technological 
barriers by creating an interface for patients to enter PRO 
data into their electronic health record and creating a 
way for clinicians to abstract data is an important step to 
the future of PROs. Standardized methods for integrating 
PROs into clinical workflow are needed and may create a 
potential shift in workflow, with data from patients being 
entered into the electronic health record, perhaps in real 

time.14 While barriers exist, incorporating PROs into the 
postoperative period would likely improve surgical quality 
assessment in the postoperative period and provide a way 
to evaluate the true impact of advancements in the field 
of surgery. 

C. SURGICAL PALLIATIVE CARE

At the end of this section, the learner should be able to:

•	Summarize the guiding principles of surgical palliative 
care

•	Describe the difference between palliative care and 
hospice services

Surgical palliative care is fundamentally the promotion 
of quality of life and the treatment of suffering (physical, 
psychological, social, and spiritual) in seriously or 
terminally ill surgical patients.1 It is care provided in 
parallel with other medical treatment, not in replacement 
of other treatment. In contrast to hospice care (defined 
below), there are no specific qualifications required for a 
patient to receive palliative services, and all therapies, 
including surgical interventions, may be considered part 
of surgical palliative care depending on the specific case.1 

In 2005, the American College of Surgeons (ACS) Task 
Force on Surgical Palliative Care and the Committee 
on Ethics put together a statement on the principles of 
surgical palliative care.2 This statement specified 10 
guiding principles to help physicians navigate the often-
challenging issues that arise when discussing palliative 
care topics with patients, their caregivers, and other 
physicians and members of the medical team. They are 
as follows: 

1.	 Respect the dignity and autonomy of patients, 
patients’ surrogates, and caregivers. 

2.	 Honor the right of the competent patient or surrogate 
to choose among treatments, including those that 
may or may not prolong life. 

3.	 Communicate effectively and empathically with 
patients, their families, and caregivers. 

4.	 Identify the primary goals of care from the patient’s 
perspective, and address how the surgeon’s care 
can achieve the patient’s objectives. 

5.	 Strive to alleviate pain and other burdensome 
physical and nonphysical symptoms. 
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6.	 Recognize, assess, discuss, and offer access to 
services for psychological, social, and spiritual 
issues. 

7.	 Provide access to therapeutic support, 
encompassing the spectrum from life-prolonging 
treatments through hospice care, when they can 
realistically be expected to improve the quality of life 
as perceived by the patient. 

8.	 Recognize the physician’s responsibility to 
discourage treatments that are unlikely to achieve 
the patient’s goals, and encourage patients 
and families to consider hospice care when the 
prognosis for survival is likely to be less than a half-
year. 

9.	 Arrange for continuity of care by the patient’s primary 
and/or specialist physician, alleviating the sense 
of abandonment patients may feel when “curative” 
therapies are no longer useful. 

10.	Maintain a collegial and supportive attitude toward 
others entrusted with care of the patient. 

(Reprinted with permission from Bulletin of the American 
College of Surgeons. August 2005;Vol. 90, No. 8.) 

The formal documentation of these principles marked 
the culmination of several decades of slow but steady 
increased acceptance of the concepts of palliative care 
as being important to incorporate into surgical training 
and, more importantly, surgical care.1 While hospice and 
palliative medicine was only established as an official 
medical subspecialty as recently as 2006, the term 
palliative care was coined over 40 years ago by Balfour 
Mount, MD, a surgeon, when he discussed his belief that 
in situations of life-limiting illness, surgeons, patients, 
and families should assess interventions in terms of 
patient quality of life and decide jointly how to proceed 
with care.1,3 Today, the field of palliative medicine has 
grown to tackle not only issues directly related to the end 
of life, but can also be employed to address pain and 
suffering related to a medical or surgical condition that 
occurs during any phase of life. As of 2014, there are 
62 surgeons who have completed accredited fellowships 
in hospice and palliative medicine, and as of 2009 the 
ACS has established a handbook, Surgical Palliative 
Care: A Resident’s Guide, that includes resident teaching 

modules focusing on many aspects pertinent to surgical 
palliative care.4 Topics include delivering bad news, 
conducting a family conference, the surgeon-patient 
relationship, and managing symptoms like pain, dyspnea, 
delirium, and depression.1 

Hospice, in contrast to palliative care, is a specific type of 
care for dying patients that falls under Medicare benefits. 
Hospice care is focused on symptom management, 
psychological and spiritual support for the patient 
and caregivers, and bereavement care.1 Terminally ill 
patients with a prognosis of fewer than six months 
seeking palliation as opposed to curative treatments 
enter into hospice care with the support of a physician 
who attests to the terminal nature of the illness. 
Hospice care can be provided at home or in a hospital 
facility, and services include medications for symptom 
management, counseling, home health aides, medical 
equipment, and a variety of other support services. See 
page 218 of Surgical Palliative Care: A Resident’s Guide 
for more information on hospice services and Medicare 
reimbursement. 

Familiarity with surgical palliative care principles has 
grown increasingly important, as the percentage of 
the U.S. population over the age of 65 is projected to 
reach 83.7 million by 2050, which is double what it is 
today.5 Yet while there has been increased focus on 
patient-centered care and appropriateness of surgical 
interventions at the end of life in patients with life-
limiting illness, there has also been a paradoxical 
increase in aggressive end-of-life procedures in recent 
years.6 Even though a majority of patients with terminal 
disease prioritize comfort and nonoperative treatment 
when faced with the choice of a high-burden procedure, 
studies show that upwards of 25 percent of patients 
with stage IV disease undergo an invasive intervention in 
the last month of life.6,7 Patients who die in the hospital 
and intensive care unit (ICU) have worse quality of life 
than those who die at home, and their caretakers are at 
increased risk of posttraumatic stress disorder (PTSD), 
prolonged grief disorder, and other psychiatric illnesses.8 

This dichotomy between the increased focus on surgical 
palliative care and aggressive, invasive care at the end of 
life has a potential negative impact on the quality of care 
delivered to the patient. There are many things residents 
and surgeons can do to help improve the patient 
experience and better understand the potential benefits 
of incorporating surgical palliative care concepts:
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1.	 A recent study in the Veterans Health Administration 
population showed that surgical patients were 
less likely to receive palliative care or hospice 
services in the year preceding death than medical 
patients.9 Surgical residents can work to change 
this pattern by enlisting the expertise of palliative 
consultation services more frequently and earlier 
in a patient’s clinical course. Involving palliative 
care services earlier helps improve patient-centered 
care and symptom management, and helps change 
the perception that enlisting palliative services is 
equivalent to “giving up” on the patient. 

2.	 Residents can familiarize themselves with the ACS 
National Surgical Quality Improvement Project/
American Geriatric Society Best Practice Guidelines: 
Optimal Preoperative Assessment of the Geriatric 
Surgical Patient guidelines which recommend 
discussion of patient expectations regarding 
possible treatment outcomes and goals of treatment 
as part of the routine preoperative assessment of 
all older adults.10 Residents should revisit goals and 
expectations of treatments with patients frequently 
throughout the clinical course. 

3.	 Residents and attending surgeons can utilize 
the preoperative visit (or preoperative inpatient 
encounter) to educate patients on advanced care 
planning, and importantly, help patients designate a 
health care proxy and discuss with the patient (and 
potentially the proxy) what kinds of scenarios may 
be encountered.4 Less than 50 percent of terminally 
ill patients have advanced directives.11 While 
advanced directives have inherent flaws, and can be 
challenging to implement, they do offer patients and 
providers an opportunity to think about what health 
care choices are consistent with patients’ overall 
goals.4,12  

4.	 Residents can read Surgical Palliative Care: 
A Resident’s Guide (available at facs.org/~/
media/files/education/palliativecare/
surgicalpalliativecareresidents.ashx) and work 
through the modules individually or in small-group 
settings to further explore the issues of surgical 
palliative care. Residency programs can incorporate 
monthly discussions amongst residents about 
issues related to death and dying to help increase 
their comfort tackling the subjects with patients.4 

In summary, surgical palliative care represents a broad 
range of services with the common goal of improving 
patient quality of life and reducing suffering for patients 
and caregivers. Aspects of palliative care services can be 
incorporated into many facets of surgical care, beginning 
in the outpatient setting with advanced care planning. 
Hospice is a specific Medicare designation for care 
provided to dying patients seeking palliative treatments 
only. Patient goals of care and expectations of treatment 
should be discussed thoroughly and revisited often 
through the care process.  

RECOMMENDED READING
ACS Surgical Palliative Care: A Resident’s Guide. Available 
at: https://www.facs.org/~/media/files/education/palliativecare/
surgicalpalliativecareresidents.ashx. Accessed June 15, 2017.
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Table 2. Patient-reported outcome instruments and measurements by phase of recovery
PRO Instrument  Items Design purpose Validated 

for Surgical 
Recovery

X-scales Early Phase Intermediate Phase Late Phase Strengths Limitations

Emphasis on Early Phase

Aldrete Postanesthetic 
Recovery Score15

5 Assess acute 
postoperative recovery 

Yes Activity, Respiration, Circulation, Consciousness, 
Color

Activity, Respiration, 
Circulation, 
Consciousness, Color

Limited role Limited role Designed for acute 
recovery
Brief to complete

Not true PROs 
insturment, requires 
provider interpertation

Emphasis on 
Intermediate Phase

Quality of Recovery-4016-17 40 Recovery from 
anesthesia and 
surgery

Yes Patient support, Comfort, Emotions, Physiocal 
independence, Pain

Pain, physical comfort, 
anxiety

Pain, physical comfort, 
ADLs, support from staff, 
social support, emotional 
well being

Pain, physical comfort, 
ADLs, support from staff, 
social support, emotional 
well being

Well validated and 
designed for surgical 
patients

Length of questionnaire

Gastrointestinal QoL 
Index18

36 QoL in patients with 
gastrointestinal 
disease. 

Yes Physical function, Social function, Emotional 
function, Symptoms, Subjective treatment 
assessment

Limited role Pain, abdominal 
discomfort, belching, 
flatulence, bowel 
movements, fatigue, 
nausea

pain, abdominal 
discomfort, bowel 
movements, appetite, 
emotional, sleep, 
physical endurance, 
sexual

Validated in patients 
following lap chole 
and colorectal surgery. 
Evaluates sexual 
symptoms

Lacks social evaluation
Not designed specifically 
for postoperative 
recovery

Abdominal Surgery 
Impact Scale19

18 QoL after abdominal 
surgery

Yes Physical limitations, Functional Impairment, Pain, 
Visceral Function, Sleep, Psychological Function

Pain, visceral function Physical limitation, ADLs, 
pain, visceral function 
(appetite, thirst), sleep, 
psychological function

Physical limitation, ADLs, 
pain, visceral function 
(appetite, thirst), sleep, 
psychological function

Able to use in all three 
phases
Designed specifically for 
surgical patients

Many questions not 
easily transferable to late 
stage

Quality of Recovery 
Score20-22

9 Quality of recovery 
post anesthesia and 
surgery

Yes Not specifically categorized; encompasses 
emotional wellbeing, support from staff, 
understanding of instructions, able to independently 
use toilet, pain, nausea/vomiting

pain, emotional 
wellbeing, 
understanding of 
instructions, support 
from staff

emotional, support from 
staff, understanding 
of instructions, able to 
independently use toilet, 
pain, n/v

pain, n/v, able to 
independently use toilet

Focuses on acute/early 
intermediate recovery
Designed to assess 
quality of surgical 
recovery

Many questions not 
easily transferable to late 
stage

Wolfer Davis Recovery 
Inventory23

8 Assess patients 
perioperative recovery`

Yes Emotional, Physical Limited role Anxiety, fear, physical 
condition

Limited role Compares preoperative 
fear and anxiety 
with adjustment 
postoperatively

Not applied to patients in 
late phase

Systemic Symptom 
Scale24

11 Systemic symptoms in 
patients hospitalized 
for stem cell 
transplant

No Overall physical status, Overall emotional status, 
Energy level

pain pain, physical status, 
emotional status, energy 
level, symptoms (n/v, 
diarrhea)

pain, physical status, 
emotional status, energy 
level, symptoms 

Not validated in surgery 
patients

Not applied to patients in 
late phase

Emphasis on Late Phase

PROMIS25 Varies Assessment of 
symptoms and 
functions across all 
patient conditions

No Global Health, Mental Health, Physcial Health, Social 
Health domains

symptoms, fatigue, 
pain

emotional distress, 
psychosocial impact, 
symptoms, fatigue, pain, 
mobility, sleep, support 

cognative function, 
emotional distress, 
psychosocial impact, 
self-efficacy, symptoms, 
fatigue, pain, mobility, 
sexual function, sleep, 
social roles and 
activities, support

Highly psychometrically 
validated.
Designed to apply to any 
procedure or population.
Different short forms, 
computer adaptive 
tests, and item banks 
allow tailoring survey to 
population.

Not designed specifically 
for/ validated in surgical 
recovery

European Organization 
for Research and 
Treatment of Cancer QoL 
Questionnaire-C3026

30 QoL in cancer patients No Functional scales: physical  cognitive, emotional, 
social 
Symptom scales: fatigue, pain, nausea/vomiting 
(n/v) 
Global health status / QoL scale 

Limited role Pain, fatigue, n/v,  
dyspnea,  some physical  
(out of bed, short walk)

Pain, fatigue, n/v, 
physical endurance, 
activity level, sleep, 
cognitive function, 
emotional, social, 
financial, overall QoL

Well validated
Covers many concepts 
related to postoperative 
recovery

Not designed specifically 
for/ validated in surgical 
recovery
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Table 2. Patient-reported outcome instruments and measurements by phase of recovery
PRO Instrument  Items Design purpose Validated 

for Surgical 
Recovery

X-scales Early Phase Intermediate Phase Late Phase Strengths Limitations

Emphasis on Early Phase

Aldrete Postanesthetic 
Recovery Score15

5 Assess acute 
postoperative recovery 

Yes Activity, Respiration, Circulation, Consciousness, 
Color

Activity, Respiration, 
Circulation, 
Consciousness, Color

Limited role Limited role Designed for acute 
recovery
Brief to complete

Not true PROs 
insturment, requires 
provider interpertation

Emphasis on 
Intermediate Phase

Quality of Recovery-4016-17 40 Recovery from 
anesthesia and 
surgery

Yes Patient support, Comfort, Emotions, Physiocal 
independence, Pain

Pain, physical comfort, 
anxiety

Pain, physical comfort, 
ADLs, support from staff, 
social support, emotional 
well being

Pain, physical comfort, 
ADLs, support from staff, 
social support, emotional 
well being

Well validated and 
designed for surgical 
patients

Length of questionnaire

Gastrointestinal QoL 
Index18

36 QoL in patients with 
gastrointestinal 
disease. 

Yes Physical function, Social function, Emotional 
function, Symptoms, Subjective treatment 
assessment

Limited role Pain, abdominal 
discomfort, belching, 
flatulence, bowel 
movements, fatigue, 
nausea

pain, abdominal 
discomfort, bowel 
movements, appetite, 
emotional, sleep, 
physical endurance, 
sexual

Validated in patients 
following lap chole 
and colorectal surgery. 
Evaluates sexual 
symptoms

Lacks social evaluation
Not designed specifically 
for postoperative 
recovery

Abdominal Surgery 
Impact Scale19

18 QoL after abdominal 
surgery

Yes Physical limitations, Functional Impairment, Pain, 
Visceral Function, Sleep, Psychological Function

Pain, visceral function Physical limitation, ADLs, 
pain, visceral function 
(appetite, thirst), sleep, 
psychological function

Physical limitation, ADLs, 
pain, visceral function 
(appetite, thirst), sleep, 
psychological function

Able to use in all three 
phases
Designed specifically for 
surgical patients

Many questions not 
easily transferable to late 
stage

Quality of Recovery 
Score20-22

9 Quality of recovery 
post anesthesia and 
surgery

Yes Not specifically categorized; encompasses 
emotional wellbeing, support from staff, 
understanding of instructions, able to independently 
use toilet, pain, nausea/vomiting

pain, emotional 
wellbeing, 
understanding of 
instructions, support 
from staff

emotional, support from 
staff, understanding 
of instructions, able to 
independently use toilet, 
pain, n/v

pain, n/v, able to 
independently use toilet

Focuses on acute/early 
intermediate recovery
Designed to assess 
quality of surgical 
recovery

Many questions not 
easily transferable to late 
stage

Wolfer Davis Recovery 
Inventory23

8 Assess patients 
perioperative recovery`

Yes Emotional, Physical Limited role Anxiety, fear, physical 
condition

Limited role Compares preoperative 
fear and anxiety 
with adjustment 
postoperatively

Not applied to patients in 
late phase

Systemic Symptom 
Scale24

11 Systemic symptoms in 
patients hospitalized 
for stem cell 
transplant

No Overall physical status, Overall emotional status, 
Energy level

pain pain, physical status, 
emotional status, energy 
level, symptoms (n/v, 
diarrhea)

pain, physical status, 
emotional status, energy 
level, symptoms 

Not validated in surgery 
patients

Not applied to patients in 
late phase

Emphasis on Late Phase

PROMIS25 Varies Assessment of 
symptoms and 
functions across all 
patient conditions

No Global Health, Mental Health, Physcial Health, Social 
Health domains

symptoms, fatigue, 
pain

emotional distress, 
psychosocial impact, 
symptoms, fatigue, pain, 
mobility, sleep, support 

cognative function, 
emotional distress, 
psychosocial impact, 
self-efficacy, symptoms, 
fatigue, pain, mobility, 
sexual function, sleep, 
social roles and 
activities, support

Highly psychometrically 
validated.
Designed to apply to any 
procedure or population.
Different short forms, 
computer adaptive 
tests, and item banks 
allow tailoring survey to 
population.

Not designed specifically 
for/ validated in surgical 
recovery

European Organization 
for Research and 
Treatment of Cancer QoL 
Questionnaire-C3026

30 QoL in cancer patients No Functional scales: physical  cognitive, emotional, 
social 
Symptom scales: fatigue, pain, nausea/vomiting 
(n/v) 
Global health status / QoL scale 

Limited role Pain, fatigue, n/v,  
dyspnea,  some physical  
(out of bed, short walk)

Pain, fatigue, n/v, 
physical endurance, 
activity level, sleep, 
cognitive function, 
emotional, social, 
financial, overall QoL

Well validated
Covers many concepts 
related to postoperative 
recovery

Not designed specifically 
for/ validated in surgical 
recovery
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Table 2. Patient-reported outcome instruments and measurements by phase of recovery (continued)
Short Form-3627-28 36 Medical Outcomes 

Study (MOS), mulit 
year multi site study 
to explain variation in 
patient outcomes

No Physical activity, Social, Limitations in usual role 
activities, Pain, Mental health, Vitality (energy/
fatigue), General health perceptions

Limited role ADLs, IADLs pain, fatigue, activity 
level, physical endurance, 
physical limitations, 
return to work, emotional, 
social,  ADLs, IADLs, 
overall QoL

Asks patients to compare 
general health to 1 year 
prior for baseline
Generic questions that 
can be generally applied 
to postop recovery
Validate in colorectal 
surgery patients

Limited role in acute and 
intermediate postop due 
to questions being based 
on experience over the 
past 4 weeks
Not designed specifically 
for surgical recovery

EQ-5D29 26 Measurement of 
health outcomes

No Mobility, Self-care, Usual acitivity, Pain, Anxiety/
depression, Overall health

Limited role Mobility, self care, pain, 
anxiety/depression, 
overall health

Mobility, Self-care, Usual 
acitivity, Pain, Anxiety/
depression, Overall 
health

Well validated
Covers many concepts 
related to postoperative 
recovery

Not designed specifically 
for/ validated in surgical 
recovery

Surgical Recovery Scale30 13 Functional recovery 
following major surgery

Yes Not stratified into specific categories; encompasses 
Energy, ADLs, IADLs, Social, Concentration

Limited role Energy level, fatigue, 
ADLs, IADLs, social

Energy, fatigue, physical 
function, ADLs, IADLs, 
social, concentration

Validated in elective 
colon resection patients.
Brief to complete
Evaluates patients 
recollection of 'last two 
days'

Lacks emotional 
wellbeing

Postdischarge Surgical 
Recovery Scale31

15 Postdischarge surgical 
recovery

Yes Health status, Acitivity, Fatigue, Work ability, 
Expectations

Limited role Limited role Pain, activity, perception 
of recovery/return to 
baseline, mental well 
being

Designed specifically for 
surgical recovery

Not applicable to 
recovery while inpatient

Baseline and Transition 
Index32

8 Transition back to 
patient's baseline 
status

Yes Physical function, Mental function, Emotional 
function

Limited role activity, mental health, 
stress coping ability

activity, physical 
endurance, mental 
health, stress coping 
ability

Uniquely designed to 
evaluate transition to 
baseline
Addresses stress coping

Lacks specific symptoms

Community Health 
Activites Model Program 
for Seniors33

41 Estimate the time 
spent on activities the 
previous week

Yes physical acitvity, physical endurance, social Limited role physical activity social, physical activitity, 
physical endurance

Validated to 
measure recovery 
after laparoscopic 
cholecystectomy
Indepth assesment of 
activity

Designed for seniors
Limited to activity 
evaluation; lacks 
emotional, physical 
function, symptoms, pain

Spitzer Quality of Life 
Index34

5 QoL in cancer patients 
and patients with 
chronic disease

No Activity, Daily living, Health, Social support, Outlook Limited role activity, ADLs, social 
support, mental 
wellbeing, health

activity, ADLs, social 
support, mental 
wellbeing, health

Includes social support 
and outlook

May not be easily applied 
to the intermediate 
phase
Not validated specifically 
for surgical patients

Cleveland Global QoL 
questionnaire35

3 QoL  and functional 
outcome after 
restorative 
proctocolectomy 
with ileal pouch-anal 
anastomosis

Yes QoL, Quality of health, Current energy level Limited role energy level QoL, quality of health, 
energy level

Very brief Does not address all 
aspects of recovery

Home Recovery Log36 11 Recovery after 
discharge in 
gynecologic surgery 
patients

No Pain, Fatigue, Functional limitations pain, fatigue pain, fatigue, ADLs pain, fatigue, ADLs Designed specifically for 
surgical recovery
Self reported by patients 
at home

Used only in ambulatory 
gynecologic laparoscopic 
patients to date
Not validated
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Table 2. Patient-reported outcome instruments and measurements by phase of recovery (continued)
Short Form-3627-28 36 Medical Outcomes 

Study (MOS), mulit 
year multi site study 
to explain variation in 
patient outcomes

No Physical activity, Social, Limitations in usual role 
activities, Pain, Mental health, Vitality (energy/
fatigue), General health perceptions

Limited role ADLs, IADLs pain, fatigue, activity 
level, physical endurance, 
physical limitations, 
return to work, emotional, 
social,  ADLs, IADLs, 
overall QoL

Asks patients to compare 
general health to 1 year 
prior for baseline
Generic questions that 
can be generally applied 
to postop recovery
Validate in colorectal 
surgery patients

Limited role in acute and 
intermediate postop due 
to questions being based 
on experience over the 
past 4 weeks
Not designed specifically 
for surgical recovery

EQ-5D29 26 Measurement of 
health outcomes

No Mobility, Self-care, Usual acitivity, Pain, Anxiety/
depression, Overall health

Limited role Mobility, self care, pain, 
anxiety/depression, 
overall health

Mobility, Self-care, Usual 
acitivity, Pain, Anxiety/
depression, Overall 
health

Well validated
Covers many concepts 
related to postoperative 
recovery

Not designed specifically 
for/ validated in surgical 
recovery

Surgical Recovery Scale30 13 Functional recovery 
following major surgery

Yes Not stratified into specific categories; encompasses 
Energy, ADLs, IADLs, Social, Concentration

Limited role Energy level, fatigue, 
ADLs, IADLs, social

Energy, fatigue, physical 
function, ADLs, IADLs, 
social, concentration

Validated in elective 
colon resection patients.
Brief to complete
Evaluates patients 
recollection of 'last two 
days'

Lacks emotional 
wellbeing

Postdischarge Surgical 
Recovery Scale31

15 Postdischarge surgical 
recovery

Yes Health status, Acitivity, Fatigue, Work ability, 
Expectations

Limited role Limited role Pain, activity, perception 
of recovery/return to 
baseline, mental well 
being

Designed specifically for 
surgical recovery

Not applicable to 
recovery while inpatient

Baseline and Transition 
Index32

8 Transition back to 
patient's baseline 
status

Yes Physical function, Mental function, Emotional 
function

Limited role activity, mental health, 
stress coping ability

activity, physical 
endurance, mental 
health, stress coping 
ability

Uniquely designed to 
evaluate transition to 
baseline
Addresses stress coping

Lacks specific symptoms

Community Health 
Activites Model Program 
for Seniors33

41 Estimate the time 
spent on activities the 
previous week

Yes physical acitvity, physical endurance, social Limited role physical activity social, physical activitity, 
physical endurance

Validated to 
measure recovery 
after laparoscopic 
cholecystectomy
Indepth assesment of 
activity

Designed for seniors
Limited to activity 
evaluation; lacks 
emotional, physical 
function, symptoms, pain

Spitzer Quality of Life 
Index34

5 QoL in cancer patients 
and patients with 
chronic disease

No Activity, Daily living, Health, Social support, Outlook Limited role activity, ADLs, social 
support, mental 
wellbeing, health

activity, ADLs, social 
support, mental 
wellbeing, health

Includes social support 
and outlook

May not be easily applied 
to the intermediate 
phase
Not validated specifically 
for surgical patients

Cleveland Global QoL 
questionnaire35

3 QoL  and functional 
outcome after 
restorative 
proctocolectomy 
with ileal pouch-anal 
anastomosis

Yes QoL, Quality of health, Current energy level Limited role energy level QoL, quality of health, 
energy level

Very brief Does not address all 
aspects of recovery

Home Recovery Log36 11 Recovery after 
discharge in 
gynecologic surgery 
patients

No Pain, Fatigue, Functional limitations pain, fatigue pain, fatigue, ADLs pain, fatigue, ADLs Designed specifically for 
surgical recovery
Self reported by patients 
at home

Used only in ambulatory 
gynecologic laparoscopic 
patients to date
Not validated
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