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CME Objectives: On completion of this article, the reader
should be able to summarize the background of surgical
quality measurement and improvement and be familiar
with initiatives being performed today.

The Evolution of Health Care Quality
Measurement and Improvement

In recent years, health care quality measurement has become
increasingly emphasized, as providers and hospital admin-
istrators respond to public and government demands to
minimize errors and improve patient care. The concept of
evidence-based quality improvement was present as early as
the 1850s when Florence Nightingale demonstrated that
basic sanitation and hygiene standards led to decreased
mortality when caring for soldiers wounded in the Crimean
War.1

Ernest Amory Codman, a surgeon from Harvard Medical
School and the Massachusetts General Hospital, is often
considered the founder of outcomes studies and evidence-
based medicine. He kept track of his patients via “End Result
Cards”—index cards that contained patient demographics,
diagnoses, treatments, and outcomes.2 He believed that un-
derstanding why treatments were unsuccessful was the
foundation for improving the care of future patients. In
1913, he and gynecologist Edward Martin cofounded the
American College of Surgeons (ACS). Together, they formed
several committees of the ACS, including “the Committee for
Hospital Standardization,” of which Dr. Codmanwas chair. Dr.

Codman wrote, “We believe it is the duty of every hospital to
establish a follow-up system, so that as far as possible, the
result of every case will be available at all times for investiga-
tion by members of the staff, the trustees, or administration,
or byother authorized investigators or statisticians.”3 In 1917,
the ACS adopted his “End Result System” for its Hospitaliza-
tion Standardization Program. This program would establish
“minimum standards” for hospitals,4 including the following:

• Organizing hospital medical staffs;
• Limiting staff membership to well-educated, competent,

and licensed physicians and surgeons;
• Framing rules and regulations to ensure regular staff

meetings and clinical reviews;
• Keeping medical records that included the history, labora-

tory, physical examination; and
• Establishing supervised diagnostic and treatment facilities

such as clinical laboratory and radiology departments.

By 1952, the American College of Physicians, the American
Hospital Association, the American Medical Association, and
the Canadian Medical Association would join forces with the
ACS to form the Joint Commission on Accreditation of Health-
care Organizations (JCAHO).3–5

The original Social Security Act, passed in1935 under
Franklin D. Roosevelt’s presidency, failed to address medical
benefits. It was not until 1965, when amendments XVIII and
XIX created Medicare and Medicaid, respectively, that United
States health care began to fall under federal supervision.
Under Title XVIII, Congress enacted a set of rules called
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“Conditions of Participation.” These rules set hospital man-
dates, such as medical staff credentials and 24-hour nursing
services.6

In the late 1980s, JCAHO implemented a rigorous set of
accreditation standards, which reflected concepts pre-
sented by Avedis Donabedian in his 1966 article entitled
“Evaluating the Quality of Medical Care.”7 According to
Donabedian, three facets of quality measurement exist:
structure, or the characteristics of health care delivery
systems; process, or what and how care is provided; and
outcomes, or the consequences of care. In 1998, the Insti-
tute of Medicine (IOM) initiated the Quality of Health Care
in America project, a commission tasked with achieving a
threshold improvement in health care quality over a 10-
year period. The committee’s initial focus was on quality
concerns that fall into the category of medical errors. The
result was the pivotal report, “To Err is Human: Building a
Safer Health System.”8 This article emphasized the existing
safety gaps in U.S. health care, noting that as many as
98,000 people die in U.S. hospitals each year due to medical
errors. The IOM’s “Crossing the Quality Chasm: A New
Health System for the 21st Century,”9 published in 2001,
further described the failure of our health care delivery
system to provide “consistent, high-quality medical care to
all people.” A “fundamental, sweeping redesign of the
entire health system”was called for. These two IOM reports
triggered demands by the nation’s people to improve the
quality of U.S. health care and efforts by health care orga-
nizations and providers to improve their practices.

Donabedian’s structure–process–outcome model contin-
ues to be used in surgical quality research today. Structural
measures include a broad catalog of variables reflecting the
setting or system in which care is delivered. Examples of
measurable structural attributes relevant to surgical care
include operative volumes; specialty qualifications, such as
“Bariatric Surgery Center of Excellence,” “National Compre-
hensive Cancer Network Cancer Center,” and “Level 1 Trauma
Center”; subspecialty training by the operating surgeons; and
the presence of advanced technologies, such as hybrid oper-
ating rooms or robotic surgery. Of these variables, operative
volume, measured at either the surgeon or hospital level, is
the most frequently used surrogate for surgical quality.
Numerous studies have evaluated the relationship between
surgical volumes and outcomes. Using data collected through
the Veterans Health Administration National Surgical Quality
Improvement Program, Khuri et al10 examined the relation-
ship between surgical volume and outcome in eight com-
monly performed operations: nonruptured abdominal aortic
aneurysmectomy, vascular infrainguinal reconstruction,
carotid endarterectomy, lung lobectomy/pneumonectomy,
open and laparoscopic cholecystectomy, partial colectomy,
and total hip arthroplasty. In all, 68,631 operations were
analyzed. No statistically significant associations between
procedure or specialty volume and 30-day mortality rate
were found. On the contrary, Birkmeyer et al demonstrated
that surgeon volume was inversely related to operative
mortality in 474,108 patients who underwent one of the
eight procedures for cardiovascular disease or cancer.11With-

in colorectal surgery, studies have demonstrated lower local
recurrence rates and improved disease-specific survival in
rectal cancer patients treated by higher volume colorectal
surgery–trained surgeons compared with noncolorectal-
trained surgeons.12 A systematic review looking at the effect
of both hospital and physician volumes on outcomes showed
that high volume is associated with better outcomes across a
wide variety of procedures and conditions, but that the
magnitude of these associations varied widely.13 Studying
structural variables is attractive because they are, in general,
easily and inexpensively measured. Changing these variables,
however, is often challenging.

The establishment and adoption of evidence-based prac-
tice guidelines presumably improves surgical outcomes.Mea-
suring adherence to effective processes is therefore a means
of assessing health care quality. Process measures are fre-
quently used in this capacity in nonsurgical specialties. An
example is compliance of primary care physicians with
preventive care guidelines, such as breast and colon cancer
screening. Within surgery, the Surgical Care Improvement
Project (SCIP) program, sponsored by the Centers for Medi-
care and Medicaid Services (CMS), involves the review of
measures that ensure quality care is given. This important
initiative will be discussed in detail later. Unlike structural
measures, process measures are more readily amended or
performed to improve health care quality. A recent study,
however, revealed only a weak association between compli-
ance with process measures and risk-adjusted outcomes.14

Quality of surgical care is perhaps best assessed by out-
come measures, as every intervention is associated with an
expected result. Studies have indeed demonstrated that
measuring outcomes leads to improved outcomes.15 Com-
mon outcome measures include operative morbidity and
mortality, length of hospital stay, readmission rates, and
more recently patient satisfaction and quality of life scores.
Because of significant variation between patients with re-
spect to their disease states and comorbidities, which in turn
affect their operative risk, validated risk adjustment models
are necessary to accurately compare outcomes.16 The first
risk-adjustment models were developed for cardiac sur-
gery.17 It was not until the National VA Surgical Risk Study
(NVASRS) was completed that the first validated tool for
measuring and comparing quality of noncardiac surgery
came into existence.18 From the NVASRS spawned the VA
National Surgical Quality Improvement Program (NSQIP) and
subsequent large-scale initiatives aimed at measuring and
improving surgical outcomes.

One of the most recent initiatives is the National Strategy
for Quality Improvement in Health Care, also known as the
National Quality Strategy. The 2010 Affordable Care Act
required the Secretary of Health and Human Services to
establish this strategy as a way to address the seeming
disconnect between health care costs and outcomes in the
United States. In spite of $2.5 trillion dollars in annual health
care costs, the highest cost per capita in the world, life
expectancy is lower and infant mortality is higher in the
United States than in other developed countries. The objec-
tives and priorities of the National Quality Strategy, as
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detailed in the 2012 annual progress report to Congress,19 are
as follows.

National Quality Strategy’s Three Aims

1. Better Care: Improve the overall quality of care, by making
health care more patient centered, reliable, accessible, and
safe.

2. Healthy People/Healthy Communities: Improve the health
of the U.S. population by supporting proven interventions
to address behavioral, social, and environmental determi-
nants of health in addition to delivering higher-quality
care.

3. Affordable Care: Reduce the cost of quality health care for
individuals, families, employers, and government.

National Quality Strategy’s Six Priorities

1. Making care safer by reducing harm caused in the delivery
of care.

2. Ensuring that each person and family is engaged as
partners in their care.

3. Promoting effective communication and coordination of
care.

4. Promoting the most effective prevention and treatment
practices for the leading causes of mortality, starting with
cardiovascular disease.

5. Working with communities to promote wide use of best
practices to enable healthy living.

6. Making quality care more affordable for individuals, fami-
lies, employers, and governments by developing and
spreading new health care delivery models.

The results of this initiativewill certainly bear watching in the
years to come.

Background of Specific Quality
Measurement Programs

National Surgical Quality Improvement Project
Prompted by a 1986 congressional mandate, the Veterans
Health Administration conducted the NVASRS between Oc-
tober 1, 1991, and December 31, 1993. The aim of this study
was to develop risk-adjustment models for predicting surgi-
cal outcomes and comparing quality of surgical care among
multiple centers. Preoperative, operative, and 30-day out-
come datawere prospectively collected at 44 Veteran’s Affairs
Medical Centers (VAMC). Risk-adjustment models for 30-day
mortality and morbidity rates were developed for each of the
following subspecialties: general surgery, vascular surgery,
orthopedic surgery, urology, cardiac surgery, thoracic sur-
gery, neurosurgery, plastic surgery, and otolaryngology.18

Based on these results, NSQIP was established in Janu-
ary 1994, and has since become the principal means of
assessing the quality of surgical care for veterans.20 Data on
95,000 to 100,000 major surgical procedures are collected
from 123 VAMCs annually.

In the VA NSQIP’s first 10 years, 30-day postoperative
mortality decreased by 27%. An evenmore dramatic decline
was seen in postoperative morbidity. The number of

patients undergoing major surgery in the NSQIP who
experienced 1 or more of 20 predefined postoperative
complications decreased from 17.8 to 9.8% over 10 years.
Over the same time period, the median length of hospital
stay declined by 5 days.21 From the NSQIP’s inception in
1991 to 2006, 30-day postoperative mortality declined by
47% and morbidity by 43% at VA hospitals.22 Encouraged by
the VA NSQIP’s success, private sector hospitals became
interested in participating in a validated, risk-adjusted,
outcomes-based program to measure and improve the
quality of surgical care. In 1999, three university-affiliated
surgeons and their hospitals (Darrell Campbell Jr., Univer-
sity of Michigan; Aaron Fink, Emory University; and Robert
Mentzer Jr., University of Kentucky at Lexington) partici-
pated in an initial cohort testing of the NSQIP in the private
sector. Using processes and definitions used by the VA
NSQIP, data were collected on all major general and vascu-
lar operations performed at these institutions. Analysis of
the results after the first year of data collection showed that
the predictive and risk-adjustment models were equally
applicable to the VA and non-VA populations.18 Following
this pilot study, the ACS with support from the Agency for
Healthcare Research and Quality (AHRQ) developed NSQIP
for private hospitals. In 2004, the ACS NSQIP was initiated at
the national level, the first of its kind.

The ACS NSQIP provides a prospective, peer-controlled,
validated database of preoperative to 30-day postoperative
surgical outcomes based on clinical data. Since the program
was launched, participating hospitals have seen significant
improvements in quality and cost savings through use of the
program’s tools, reports, and analysis. Hall et al15 showed
that 82% of hospitals participating in ACS NSQIP improved
morbidity rates and 66% improved mortality. Further, each
hospital prevented 250 to 500 complications, saved 12 to 36
lives, and reduced costs by millions of dollars, annually.
Hospitals of all types—large and small, urban and rural,
and teaching and nonteaching—improved their quality of
care.15 Additional studies have demonstrated similar im-
provements in operative morbidity and cost effective-
ness.23,24 Today, there are nearly 500 hospitals that
participate in ACS NSQIP.

Surgical Care Improvement Project
The Surgical Infection Prevention (SIP) project was imple-
mented in 2002 in a concerted effort to reduce the number of
postoperative surgical infections. This was a collaboration
between CMS and the Centers for Disease Control and Pre-
vention. SIP measure data began to be collected by hospitals
in July 2004. In 2006, the SIP measures transitioned to the
SCIP. These measures were targeted as strategies to improve
surgical quality and outcomes. The SCIP measures now con-
sist of the following:

1. Appropriate timing of prophylactic antibiotics (within
1 hour of incision);

2. Appropriate selection of antibiotics;
3. Discontinuation of antibiotics within 24 hours of the end

of surgery;
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4. Appropriate blood glucose control in cardiac surgery;
5. Appropriate hair removal method;
6. Urinary catheter removal by postoperative day 2;
7. Perioperative temperature management;
8. Continuation of preoperative β-blockers;
9. Appropriate venous thromboembolism (VTE) prophylaxis;

and
10. Appropriate timing of VTE prophylaxis.

Data collection on SCIP measures has become the focus of
many hospitals’ quality improvement efforts. While it seems
logical to conclude that improved adherence to these widely
accepted measures would result in improved outcomes,
rigorous follow-up studies are necessary to demonstrate
this. A study by Pastor et al in 2010 examined the relationship
between compliance with SCIP measures and surgical site
infections (SSIs) in colorectal patients.25 Unfortunately, their
data did not demonstrate a significant reduction in the rate of
SSI in spite of significantly improved compliance with SCIP
measures. While more studies are needed to examine the
validity of the SCIP measures, the results of the Pastor study
raise legitimate questions about committing significant re-
sources to improving compliance with SCIP measures for an
uncertain benefit.

Surgical Clinical Outcomes Assessment Program
The Surgical Clinical Outcomes Assessment Program
(SCOAP) was modeled after the Cardiac Clinical Outcomes
Assessment Program (COAP).26 Instituted in 1997, COAP is a
quality improvement project in the state of Washington
involving all hospitals performing percutaneous coronary
interventions (PCIs) and coronary artery bypass graft
(CABG) surgery. Prospective process and outcome data
are being collected on every patient undergoing PCI or
CABG procedures in the state. Regular reports are given to
hospitals, which, while protecting the identity of the
hospitals, allow them to compare themselves to other
hospitals. Data are protected from third-party disclosure
by Washington State statutes.

Some of the key tenets of COAP, which were retained for
SCOAP, are voluntary involvement; physician leadership;
protection of sensitive performance data to promote candid
appraisal and discussion; an emphasis on high-quality, accu-
rate data regarding process and outcome measures; and
recognition of variability in patient risk factors at disparate
institutions. The initial targeted procedures for SCOAP were
colorectal resections, bariatric procedures, and appendecto-
mies. This has since expanded to include vascular surgery,
pediatric surgery, and neurosurgery.

While NSQIP looks exclusively at outcomes and SCIP
looks exclusively at processes, SCOAP attempts to combine
these two components to standardize best practices and
ensure the best outcomes. In a review from 2012, the SCOAP
collaborative noted several concrete changes among the
institutions participating in SCOAP. For example, with
improved preoperative imaging, the rate of negative ap-
pendectomy decreased. By improving glycemic control in
diabetic patients undergoing colorectal resection, as well as

increasing leak testing, adverse events significantly
decreased. In addition, a cost saving of more than $60
million dollars in 2009 was seen after participation in
SCOAP.27 The presence of a SCOAP checklist for the relevant
procedures is an effort to decrease variability in the rele-
vant process measures.

Summary

Health care quality measurement and improvement has
evolved from the early works of Florence Nightingale; Ernest
Codman, who is frequently considered the founder of evi-
dence-based medicine; and Avedis Donabedian, who intro-
duced the structure–process–outcome paradigm. Largely
motivated by increasing public awareness of health care
shortcomings and demand for change, the turn of the 21st
century brought with it numerous initiatives aimed at im-
proving health care quality, frequently in the form of large-
scale registries. As we learn from the data collection process
and results, new levels of health care safety, efficiency, and
quality should be achieved.
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