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S
urgical quality and patient safety activities are

imbedded in the performance improvement
movement which began in the 1950’s.   William e.

Deming observed an approach in Japan and brought
principles back to ford Motor Company in 1981; he
coined the term system of profound knowledge.  Key
elements of this system were an appreciation of the
system’s workings, an understanding of variation, ac-
ceptance of the limits of knowledge, and the interac-
tion between actions and human nature.  The
emphasis stressed that inspecting for quality should
stop and instead the system should built to quality.
The actions involved supporting a plan; doing; check-
ing; and acting (PDCA).1

This PDCA cycle focused on proper planning first.
The plan was implemented and the checking ensured
that the plan was working as expected.  If not, the ac-

tion needed was to fix the plan until the desired result
was consistently reached.  The excuse that “our prob-
lems are different” was not accepted.

Avedis Donabedian introduced these same princi-
ples to medicine in his book An Introduction to Quality

Assurance in Health Care published in 2003.2 He de-
fined three components of performance improve-
ment:  structure, Process, and outcome.  structure
was the environment of our healthcare system.
Process described the activities to accomplish care.
outcome was the result of our structure and
processes.  Donabedian also introduced the term
Continuous Performance Improvement (CPI), which
is what the PDCA cycle promotes.3

CPI is the backbone of surgical quality and patient
safety.  The approach has evolved as does any impor-
tant idea.  This discussion will present our current
state and show how quality and patient safety are
linked. 

guiding principles for Quality and patient safety

While initial quality efforts focused on the struc-
ture and especially the processes, the activities fell
short of providing meaningful outcomes.  Most out-
comes were coarse.  An example of this is mortality
that was easy to identify but implementing interven-
tions that directly affected mortality rates was diffi-
cult.  The con-founders were many and separating
cause and effect to achieve change in the PDCA cycle
proved difficult.  evidence-based medicine (eBM)
helped move quality activities to focus on outcomes.
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evidence Based medicine (eBm)

using eBM applies scientific principles to medical
practice.  eBM is the conscientious, explicit and judi-
cious use of the current best evidence in making deci-
sions about the care of individual patients.

This term is traced to eddy in 1990.4 Most recently,
eBM ranks the quality of evidence and balances its
risks and benefits.5 This leads to a classification sys-
tem for eBM (Table 1).  The first classification is re-
garding how the evidence is developed.  While a
randomized controlled trial is the gold standard, we
know medical information often falls short of that
goal.  Thus, we must understand and interpret the ev-
idence differently at each level.

table 1

We also must interpret the evidence in terms of
risk benefit to the patient and to medical resources.
Coupled with the level of evidence, eBM has a risk
benefit classification (table 2).

As we examine this classification system, patient
safety enters the discussion.  The goal would be to
choose scientifically sound treatments that provide
benefits with low risk.  While that is a goal, it is often
not possible or ignored.  In an attempt to focus our

quality and safety efforts, the Institute of Medicine
developed a set of aims in 2001.6 These IoM aims
were called sTeeeP.  each letter stood for a specific
objective associated with quality and safety. 

safe: avoiding injuries to patients caused by the
care that is intended to help them.

timely: reducing waits, and sometimes harmful
delays, for both those who receive and those who
give care.

effective: providing services based on scientific
knowledge to all who could benefit, and refraining
from providing services to those not likely to benefit.

efficient: avoiding waste, including waste of
equipment, supplies, ideas, and energy.

equitable: providing care that does not vary in

quality because of personal characteristics such as
gender, ethnicity, geographic location, and socioeco-
nomic status.

patient-centered: providing care that is respectful
of and responsive to individual preferences, needs,

and values, and ensuring patient values guide all clin-
ical decisions.

Clinical examples of sTeeeP aims are easily identi-
fied.  some examples are below.

safety – using a time out in the operating room.

Category

Level I

Level II-1

Level II-2

Level II-3

Level III

Description

Randomized controlled trial

Well-designed controlled trials no randomization

Well-designed cohort/case control analytic studies; More than one center or group

Multiple time series with or without the intervention

Opinions clinical experience, descriptive studies, reports of expert committees

Category

Level A

Level B

Level C

Level D

Level I

Description

Good scientific evidence.  Benefits outweigh potential risks.

At least fair scientific evidence.  Benefits outweigh potential risks.

At least fair scientific evidence.  Benefits, but balance with risks are too close for making 
general recommendations.

At least fair scientific evidence.  Risks outweigh potential benefits.

Scientific evidence is lacking, conflicting.  Risk versus benefit cannot be assessed.
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Timely – Keeping our clinic schedule on time is an
attempt to reduce waits for patients.

effectiveness – using perioperative antibiotics cor-
rectly.

efficiency – Trying to avoid physician induced de-
mand.

equity – fairness in the distribution of our care. 
Patient centered – explaining all options for care

completely.
As quality interventions evolved, reporting out-

comes became possible.  one outcome recognized by
the IoM was clinical efficiency.   Clinical efficiency
are interventions producing the greatest healthcare
benefit for the lowest cost.  Clinical efficiency uses 4
terms:  under use and waste; appropriate use; over-
use and waste; and harm, misuse, and waste.  each of
these can be defined and identified in medicine today.

under use and waste – This occurs when needed
services are not provided resulting in avoidable out-
comes occurring which consume more medical re-
sources.  The excess resource consumption represents
waste.  lack of appropriate vaccinations is one exam-
ple.

Appropriate use –The care we provide is appropri-
ate and based on data supporting the benefit at the
right cost.  This is where we would like to use our
medical resources.  

overuse and waste – When medical care or serv-
ices provide little or no benefit, there is overuse and
waste of resources.  This is where physician induced
demand occurs.  A procedure is used with very little
benefit simply because a physician can provide the
procedure.  

Harm, misuse and waste – finally, we have the ap-
plication of medical resources that do not have bene-
fits and might even cause harm.  The recent
suggestion that hydroxycholoroquine could be used
to treat CovID pulmonary disease is a possible ex-
ample.7

Application of eBM and clinical efficiency takes
the quality activities within medicine beyond measur-
ing process compliance.  While process metrics are
still needed, our focus must be on outcomes that di-
rectly influence patient safety.

“never events” or serious reportable adverse

events (sre)

Another attempt in 2001 focused on outcomes and
safety.  The term “never event” was introduced by
Ken Kizer, MD and the national Quality forum
(nQf).8 These events were egregious medical errors
that should never occur.  An example is wrong site

surgery.  The initial list of never events was hyper-
bolic and over-time revisions have made the list more
appropriate.  The name has actually changed as well
with never events being changed in favor of serious
reportable events or sres. An sre represents ad-
verse events that are unambiguous and usually pre-
ventable with proper interventions and quality
checks.  These events are clearly identifiable, measur-
able, and result in death or significant disability.
sres are designed to help the healthcare field assess,
measure, and report performance in providing safe
care.  Currently, the list includes 29 serious reportable
events grouped into seven categories.

These categories include 1. surgical or procedural
events; 2. product or device events; 3. patient protec-
tion events; 4. care management events; 5. environ-
mental events; 6. radiologic events; and 7. criminal
events.  The list from the nQf is below.8

surgical events

surgery or other invasive procedure performed on
the wrong body part

surgery or other invasive procedure performed on
the wrong patient

Wrong surgical or other invasive procedure per-
formed on a patient

unintended retention of a foreign object in a pa-
tient after surgery or other procedure

Intraoperative or immediately postoperative/post-
procedure death in an American society of Anesthesi-
ologists Class I patient

product or device events

Patient death or serious injury associated with the
use of contaminated drugs, devices, or biologics pro-
vided by the health care setting

Patient death or serious injury associated with the
use or function of a device in patient care, in which
the device is used for functions other than as in-
tended

Patient death or serious injury associated with in-
travascular air embolism that occurs while being
cared for in a health care setting

patient protection events

Discharge or release of a patient/resident of any
age, who is unable to make decisions, to other than an
authorized person

Patient death or serious disability associated with
patient elopement (disappearance)

Patient suicide, attempted suicide, or self-harm re-
sulting in serious disability, while being cared for in a
health care facility
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Care management events

Patient death or serious injury associated with a
medication error (e.g., errors involving the wrong
drug, wrong dose, wrong patient, wrong time, wrong
rate, wrong preparation, or wrong route of adminis-
tration)

Patient death or serious injury associated with un-
safe administration of blood products

Maternal death or serious injury associated with
labor or delivery in a low-risk pregnancy while being
cared for in a health care setting

Death or serious injury of a neonate associated
with labor or delivery in a low-risk pregnancy

Artificial insemination with the wrong donor
sperm or wrong egg

Patient death or serious injury associated with a
fall while being cared for in a health care setting

Any stage 3, stage 4, or unstageable pressure ulcers
acquired after admission/presentation to a health
care facility

Patient death or serious disability resulting from
the irretrievable loss of an irreplaceable biological
specimen

Patient death or serious injury resulting from fail-
ure to follow up or communicate laboratory, pathol-
ogy, or radiology test results

environmental events

Patient or staff death or serious disability associ-
ated with an electric shock in the course of a patient
care process in a health care setting

Any incident in which a line designated for oxygen
or other gas to be delivered to a patient contains no
gas, the wrong gas, or is contaminated by toxic sub-
stances

Patient or staff death or serious injury associated
with a burn incurred from any source in the course of
a patient care process in a health care setting

Patient death or serious injury associated with the
use of restraints or bedrails while being cared for in a
health care setting

radiologic events

Death or serious injury of a patient or staff associ-
ated with introduction of a metallic object into the
MrI area

Criminal events

Any instance of care ordered by or provided by
someone impersonating a physician, nurse, pharma-
cist, or other licensed health care provider

Abduction of a patient/resident of any age
sexual abuse/assault on a patient within or on the

grounds of a health care setting

Death or significant injury of a patient or staff
member resulting from a physical assault (i.e., bat-
tery) that occurs within or on the grounds of a health
care setting

public reporting 

Transparency in medical care regarding qual-
ity of safety requires public reporting.  organizations
in the united states provide public reporting of med-
ical processes and outcome metrics.  reported metrics
include sres, but other metrics also appear.   A num-
ber of national organizations including
www.leapfroggroup.org, www.healthgrades.com, and
www.medicare.gov/care-compare/ report numerous
metrics including sres.  The reporting is at the hospi-
tal and provider level. The Medicare site reports hos-
pital and provider outcomes for care provided to
Medicare beneficiaries.  The state of Minnesota was
one of the first states to legislate public reporting of
sres.  This occurred in 2003.  They now produce an
annual report.
(www.health.state.mn.us/facilities/patientsafety/adv
erseevents/docs/2019ahereport.pdf )

All facilities must do a root cause analysis (rCA)
when a sre occurs.9,10 An rCA is really the check part
of a PDCA cycle and usually results in an action to
correct the adverse outcome.  In 2018, the most com-
mon sre was the lack of appropriate rules, policies,
and procedures followed closely by communication
errors.  These two are the most common year after
year. 

When a specific approach for a root cause analysis
is accepted, the process asks three questions.  What is
the problem?  Why did it happen?  How can it be pre-
vented in the future?  Along with these three ques-
tions are three problem solving steps that harken back
to the PDCA cycle of Dombedian.  The first step is to
accurately define the problem.  The group responsible
for the rCA must agree on what the problem is before
any solution can be achieved.  The second step is the
analysis of the data surrounding the event.  numer-
ous tools are available for this step.  The third step is
to suggest solutions that will prevent future occur-
rences.  The Joint Commission and national Patient
safety foundation have specific information explain-
ing the rCA process.

The other development concerning sres and pub-
lic reporting are the implications surrounding care re-
imbursement.   In the united states, the Centers for
Medicare and Medicaid services (CMs) announced in
August 2007 that additional costs are associated with
many preventable errors, including those considered
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“never events.”  since february 2009, CMs has not
paid for any costs associated with wrong-site surger-
ies.

how to start a surgical Quality and safety pro-

gram

A review of the literature is the first step.  The
American College of surgeons (ACs) is a good place
to start.  The ACs has recognized quality and safety
from its inception.  The most recent effort was culmi-
nated in the Optimal Resources for Surgical Quality and

Safety published in 2017.11 This document is a hand-
book regarding surgical quality and safety.  It ad-
dresses the underpinnings of quality and safety,
addresses specific surgical activities, and addresses

how quality efforts are organized.  
Most hospitals will have some organizational

structure for quality and safety.  Quality and safety
activities often exist within a separate department or
are spread over many departments.  some key ques-
tions will need answers.  What is the purpose or goal
of the quality department?   What metrics are evalu-
ated?  Are there routine data collections?  Is the focus
on process measures for quality?  Are there safety
data collected?  Are routine reports provided to stake-
holders?  How does the department interact with the
surgical disciplines?  Is there a surgical champion?

If quality and safety data are being collected and
reported, you have a great start.  often surgical qual-
ity and safety is ignored while emphasis is placed on
diabetes, cardiovascular disease, and other medical
conditions.  This is why a surgical champion is
needed.  It is imperative that balance be achieved be-
tween medical and surgical metrics allowing
providers and patients to see a complete picture of
quality activities within the institution.

Where to begin is always a question.  As you ex-
plore surgical measures, you will always find low

hanging fruit.  These areas should be your initial
focus.  looking at perioperative antibiotic use, appro-
priate preoperative test use, and ssI rates in high risk
procedures are all good starting points.  As you
begin, proper data collection with validity and relia-
bility is imperative.  reporting of data should be
transparent.  Your surgical colleagues will accept
findings that have such rigor, but reject poorly col-
lected or reported data.  

Whether or not you proceed with public reporting
or reporting to your patients will depend on many is-
sues.  A major one will be the buy-in you establish
with your data among your colleagues.  Most begin-
ning programs have to work to gain peer trust, but
once obtained, positive feedback is the result.

The other aspect of a good quality and safety pro-
gram is to collaborate with others who are interested
in improving their care.  once again, the Optimal Re-

sources for Surgical Quality and Safety can help.  Qual-
ity collaboratives are a way to bring different
organizations and programs together.  The collabora-
tion helps share data on patients as well as offer an
opportunity for surgeons to share ideas and outcomes
related to their clinical care.  numerous types of col-
laboratives have arisen including surgical collabora-
tives.  An entire chapter in Optimal Resources for

Surgical Quality and Safety is dedicated to surgical col-
laboratives.  

A successful surgical quality collaborative requires
1) leadership; 2) a shared vision; 3) funding; 4) an ex-
isting infrastructure to support organizational re-
quirements; 5) a performance assessment system; and
6) a process to report results.  some caveats for each
area.

leadership – A surgical champion with experience
in quality improvement activities is imperative.
leadership must be able to engender trust among po-
tential members.

vision – This should be a shared vision among po-
tential members of the collaborative.  stakeholders in-
clude surgeons, other healthcare professionals,
administrators, hospital organizations, funding or-
ganizations, and performance measurement organiza-
tions.  

structure – numerous options exist including a
Chapter of the American College of surgeons, a hos-
pital system, or a university.  The key element is the
ability to provide a supportive environment for mem-
bers of the collaborative. 

funding –A budget commensurate with proposed
activities is necessary.  A logical source is membership
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dues.  other external sources are tapped as the bene-
fits of the collaborative become recognized.   

Performance assessment system – A system to col-
lect data is imperative.  existing registries, specific
disease specific systems, or homegrown data collec-
tion systems are all possible.  The ACs has been de-
veloping registries to measure quality and safety for
years.  specific programs started with Cancer and
Trauma.  The American College of surgeons na-
tional surgical Quality Improvement Program®
(ACs nsQIP®) allows hospitals to monitor surgical
patients and report outcomes.  These data can be
compared to similar institutions to assess the clinical
care.  It is risk adjusted and provides a 30-day fol-
low-up.   These data have been used to develop a
surgical risk Calculator.12

reporting results - A reporting system for the
data is also necessary.  

summary
Patient safety and quality needs must be imbed-

ded into our daily practice and not become an after-
thought.  systems exist to fashion a safe environment
for our patients.  These systems are not new, but do
require a dedication to basic principles associated
with optimal patient care.  understanding these
principles and applying them to our surgical prac-
tices is imperative.   such actions will help us pro-
vide appropriate surgical care to our patients.  
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