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Over the past two decades, medical quality measures have been implemented 
nationally in order to establish standards aimed at improving the quality and safety 
of patient care. This book was conceived to fulfill the need for a comprehensive text 
that would serve as an authoritative reference for the medical community and gen-
eral public with an interest in the specifics of quality metrics across a wide range of 
clinical and administrative settings. It is written to provide scholarly yet practical 
information to all that are involved in measuring and assessing quality of care. The 
book recognizes that quality measures themselves may be flawed and must continue 
to be modified and evolve.

Recognition is due with appreciation to the expert authors who contributed 
excellent chapters and thereby made this effort possible. The superb organizational 
skills of Danisha Charles and the helpful assistance of the Springer staff merit grate-
ful acknowledgement.

Boston, MA, USA� Deeb N. Salem, MD

Preface
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Foreword

One of the most frequently quoted business proverbs declares “what gets measured, 
gets managed.” The quote, often attributed to Peter Drucker, highlights the central-
ity of metrics in the pursuit of accountability and improvement. In healthcare, there 
are many facets to manage and improve: clinical outcomes; the experiences of 
patients, providers, and students; efficiency; and the multiple dimensions of quality. 
We use measures to drive improvement, to promote accountability, to keep score, 
and to determine value.

We rely on quantitation to give credibility and gravitas to important assess-
ments – following the mindset of Lord Kelvin that “when you can measure what 
you are speaking about, and express it in numbers, you know something about it; 
but when you cannot express it in numbers, your knowledge is of a meagre and 
unsatisfactory kind.” While that may be true, it can be challenging to identify rele-
vant measures that can be created with efficiency and that inform decision-making 
in ways that promote positive change.

It might be said that the measures we can easily collect aren’t necessarily the 
measures that we want and the measures we want may not be the measures we need 
to truly understand an issue. We frequently depend on surrogate measures for the 
things we really want to know about. For example, we measure care processes or 
control of biomarkers when measurements of relevant clinical outcomes are elusive. 
We recognize the impact of biological variation on processes or outcomes of inter-
est and yet are challenged to address risk adjustment in a robust manner. We also 
appreciate that measurement can have perverse consequences, sometimes inducing 
behavior that achieves better quantitative performance as measured by compromis-
ing performance in other important ways. One might consider that all metrics are 
flawed to some extent but some metrics are useful.

Despite measurements having many limitations, they are a way to articulate what 
is important and are at the core of determining if a given change is an improvement. 
Confronting those limitations, articulating the tradeoffs in their specification, and 
developing measurement systems that balance focus across different perspectives 
allow us to usefully apply measurement in the interest of improving healthcare. 
Progress reflects the adoption of incremental changes and innovations that have a 
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positive benefit. If we aim to help people thrive as they strive to stay healthy or as 
they face injury, illness, and recovery, we have to know how well we are doing and 
whether the innovative ideas we have for improvement are bearing fruit.

As a compendium of thoughtful analyses on the use of measurement in important 
domains of healthcare and academic medicine, this book provides a way to under-
stand the evolution, limitations, and applications of metrics that can drive improve-
ment and innovation.

� Michael Apkon, MD, PhD, MBA
President and Chief Executive Officer

Tufts Medical Center and Floating Hospital for Children
Boston, MA, USA

Foreword
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Chapter 1
The History of Quality Metrics

Deeb N. Salem, Sucharita Kher, Danisha Charles, and Karen M. Freund

In a humorous, satirical editorial, Dr. Joseph Alpert depicts Socrates conversing 
with Asculepo, a young medical student, regarding the elements of high-quality 
medicine [1]. In their discussion, Asculepo states that he is confused about the ele-
ments of high-quality medicine that his professors called quality “metrics.” Socrates 
responds that it is “quite strange” that they want to teach you to practice high-
quality medicine, but they evidently cannot agree on how to measure this thing 
called “quality.” During the past two decades, quality measures have evolved to play 
a crucial role in healthcare delivery; but in many ways, we are still not clear about 
what they should consist of.

Many believe that the modern healthcare movement began in the mid-1960s when 
Dr. Avedis Donabedian at the University of Michigan School of Public Health pub-
lished his historic article entitled “Evaluating the Quality of Medical Care” [2, 4]. In 
this paper, Dr. Donabedian developed the triad of structure, process, and outcome as 
the metrics of quality of care. This report triggered the widespread development of 

D. N. Salem (*) 
Department of Medicine, Tufts Medical Center, Tufts University School of Medicine,  
Boston, MA, USA
e-mail: dsalem@tuftsmedicalcenter.org 

S. Kher 
Department of Medicine, Division of Pulmonary, Critical Care & Sleep Medicine,  
Tufts Medical Center, Boston, MA, USA
e-mail: skher@tuftsmedicalcenter.org 

D. Charles
Tufts Medical Center, Boston, MA, USA
e-mail: dcharles@tuftsmedicalcenter.org

K. M. Freund 
Department of Medicine, Tufts Medical Center, Tufts University School of Medicine,  
Boston, MA, USA
e-mail: kfreund@tuftsmedicalcenter.org

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-37145-6_1&domain=pdf
mailto:dsalem@tuftsmedicalcenter.org
mailto:skher@tuftsmedicalcenter.org
mailto:dcharles@tuftsmedicalcenter.org
mailto:kfreund@tuftsmedicalcenter.org


2

what we now call quality metrics. These tools are meant to aid in quantifying the 
“what” that surrounds healthcare including its “outcomes, structure, and processes” 
across the multitude of healthcare organizations.

While a great deal of improvements in process and outcomes has occurred since 
the onset of the quality metrics era, many feel that there is still a long way to go. 
Hospitals and clinicians are faced with quality metrics that have been developed by 
a myriad organizations such as CMS, Leapfrog, AHRQ, The Joint Commission, and 
Health Grades, just to name a few. Even Consumer Reports has ventured into the 
healthcare quality metrics field. Their ratings include measurements from readmis-
sions, to proper communication with patients, to the appropriate use of hospital 
devices and equipment. Consumer Reports promotes its data as “useful information 
that is accessible and meaningful to consumer” [3]. Recently, the editors of JAMA 
Internal Medicine have asked for a quality improvement effort for quality improve-
ment studies [7] and the Annals of Internal Medicine have strongly spoken out about 
the weaknesses of current pay-for-performance models [6]. This example and a 
number of others attest to the need for hospitals and other medical organizations to 
weigh the current performance against prospective improvements.

We are approaching two decades since the Institute of Medicine published its 
landmark report “To Err Is Human”; there is no doubt that the growth of the quality 
metric movement has played a pivotal role in improving healthcare outcomes. 
However, we still have a long way to go to ensure the usefulness and accuracy of 
current measures. Currently, we rely too heavily on claims-based data that was 
never designed to measure quality and has not been validated for truly measuring 
quality. Researching, publishing, and implementing faulty, and seemingly bias, 
claims-based data portray an inaccurate view and connotation of the healthcare 
organizations and their services. Future measures need to be developed by experts, 
tested, and subject to peer review to ensure confidence in their reliability by clini-
cians, institutions, and the public [5]. The acceptance of quality metrics should 
require peer review processes similar to those that are used in judging the validity of 
other medical interventions including replicating the studies that they are based on. 
The methodology used to determine “risk adjustment” must be reported [8], and 
care must be taken in avoiding a metric to a population that was not included in the 
studies that a metric was developed from. Assertive, yet progressive, efforts will 
produce better outcomes for both physicians and patients, alike.

It is our hope and expectation that this book will provide clarity to the debate 
around quality metrics. We start with discussing the history of quality metrics in 
medicine. The book then critically focuses on quality metrics that must be consid-
ered in various specialties such as pediatrics, surgery, infectious disease, cardiovas-
cular disease, and oncology as well as at the end of life. Metrics focused on patient 
satisfaction are reviewed. In addition, we tackle the vital issue of training our future 
generations of medical students and residents in quality metrics. The path to devel-
oping a hospital’s quality metric system and the role that a hospital governance can 
play in monitoring the quality measures are reviewed in detail. Finally, who tracks 
the quality of these quality metrics? The book ends with this important thought on 
analyzing the quality of the metrics.

D. N. Salem et al.
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In this day and age where there is so much focus on the healthcare processes, 
outcomes, and structures, this book will serve as the single guide of quality mea-
sures for trainees, physicians, nurses, and administrative personnel.

References

	1.	 Alpert JS.  Socrates on quality. Am J Med. 2018;131(8):855–6. https://doi.org/10.1016/j.
amjmed.2018.03.022.

	2.	 Ayanian JZ, Markel H. Donabedian’s lasting framework for health care quality. N Engl J Med. 
2016;375(3):205–7. https://doi.org/10.1056/NEJMp1605101.

	3.	 Consumer Reports. How we rate hospitals. 2018 June. Retrieved from http://article.images.
consumerreports.org/prod/content/dam/cro/news_articles/health/PDFs/Hospital_Ratings_
Technical_Report.pdf.

	4.	 Donabedian A.  Evaluating the quality of medical care. Milbank Q. 1966;83(4):691–729. 
https://doi.org/10.1111/j.1468-0009.2005.00397.x.

	5.	 Esposito ML, Selker HP, Salem DN. Quantity over quality: how the rise in quality measures is 
not producing quality results. J Gen Intern Med. 2015;30(8):1204–7. https://doi.org/10.1007/
s11606-015-3278-6.

	6.	 Frakt AB, Jha AK. Face the facts: we need to change the way we do pay for performance 
changing how we do pay for performance. Ann Intern Med. 2018;168(4):291–2. https://doi.
org/10.7326/M17-3005.

	7.	 Grady D, Redberg RF, O’Malley PG.  Quality improvement for quality improvement stud-
ies quality improvement for quality improvement studies editorial. JAMA Intern Med. 
2018;178(2):187. https://doi.org/10.1001/jamainternmed.2017.6875.

	8.	 Hwang SW, Salem D, Thaler D, Heilman CB. A review of stroke DRG mortality rate as a qual-
ity of care measure. AAANS Bulletin. 2007;16(2):28–31.

1  The History of Quality Metrics

https://doi.org/10.1016/j.amjmed.2018.03.022
https://doi.org/10.1016/j.amjmed.2018.03.022
https://doi.org/10.1056/NEJMp1605101
http://article.images.consumerreports.org/prod/content/dam/cro/news_articles/health/PDFs/Hospital_Ratings_Technical_Report.pdf
http://article.images.consumerreports.org/prod/content/dam/cro/news_articles/health/PDFs/Hospital_Ratings_Technical_Report.pdf
http://article.images.consumerreports.org/prod/content/dam/cro/news_articles/health/PDFs/Hospital_Ratings_Technical_Report.pdf
https://doi.org/10.1111/j.1468-0009.2005.00397.x
https://doi.org/10.1007/s11606-015-3278-6
https://doi.org/10.1007/s11606-015-3278-6
https://doi.org/10.7326/M17-3005
https://doi.org/10.7326/M17-3005
https://doi.org/10.1001/jamainternmed.2017.6875


5© Springer Nature Switzerland AG 2020
D. N. Salem (ed.), Quality Measures, https://doi.org/10.1007/978-3-030-37145-6_2

Chapter 2
Pediatric Quality Measures

Geoffrey Binney

�Introduction

As in other areas of medicine, the number and variety of pediatric quality measures 
have exploded over the past several decades. The source of these measures and 
metrics is highly variable, and many measures have been extrapolated from adult 
measures. For numerous reasons related to factors unique to the pediatric popula-
tion, the development of quality measures of children’s health and health care has 
lagged behind the development of adult measures. Examining the source of quality 
measures and their classification in pediatrics will help illustrate some of the impor-
tant aspects of quality measures in pediatrics and their use and impact on children’s 
health and care.

�Source of Pediatric Quality Measures

Like measures formulated for the adult population, quality measures for pediatrics 
have been developed and promulgated by a large and diverse set of organizations 
and sources. Many of the national measures have originated at the federal govern-
ment level. The Agency for Healthcare Research and Quality (AHRQ) has a mission 
to “produce evidence to make health care safer, higher quality, more accessible, 
equitable, and affordable and to work within the U.S. Department of Health and 
Human Services and with other partners to make sure that the evidence is under-
stood and used.” [1] Many of its programs are involved with developing and 
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implementing measures that assess aspects of both health and also the health care 
delivery system. One such program, AHRQ Quality Indicators™, which uses hos-
pital inpatient administrative data to measure and track clinical performance and 
outcomes, includes a set of measures focused on pediatric health care. The Pediatric 
Quality Indicators (PDI) include measures that assess hospital level performance as 
well as area level health status (Fig. 2.1).

Since the Centers for Medicare and Medicaid Services (CMS) have a responsi-
bility to ensure that the services and health care supported by the federal govern-
ment is high quality, CMS conducts a number of activities where quality measures 
are needed, such as continuous quality improvement, pay-for-performance, and 
public reporting activities.

In order to ensure that the measures appropriately assess the quality of health 
care for children, the government has developed pediatric-specific agencies and sys-
tems. The Children’s Health Insurance Program Reauthorization Act of 2009 
(CHIPRA)  helped create more opportunities to develop and promote standardized 
pediatric quality metrics. CHIPRA contained several provisions related to quality. 
The law required that a core set of children’s quality measures be developed for 

Pediatric Quality Indicators

Hospital-Level lndicators

Area-Level lndicators (e.g., county, State)

QI Web Site: qualityindicators.ahrq.gov

NQI 01 - Iatrogenic pneumothorax in
neonates

NQI 02 - Neonatal mortality

NQI 03 - Bloodstream infections in neonates

PDI 01 - Accidental puncture or laceration

PDI 02 - Pressure ulcer

PDI 03 - Retained surgical item or
unretrieved device fragment

PDI 05 - Iatrogenic pneumothorax

PDI 06 - Pediatric heart surgery mortality

PDI 07 - Pediatric heart surgery volume

PDI 08 - Postoperative hemorrhage or
hematoma

PDI 09 - Postoperative respiratory failure

PDI 10 - Postoperative sepsis

PDI 11- Postoperative wound dehiscence

PDI 12 - Central venous catheter-related
bloodstream infections

PDI 13 - Transfusion reactions

PDI 19 - Pediatric Safety for Selected
Indicators

PDI 14 - Asthma admissions

PDI 15 - Diabetes short-term complications

PDI 16 - Gastroenteritis admissions

PDI 17 - Perforated appendix admissions

PDI 18 - Urinary tract infection admissions

PDI 90 - Pediatric Quality Overall Composite

PDI 91 - Pediatric Quality Acute Composite

PDI 92 - Pediatric Quality Chronic
Composite

AHRQ Pub. No. 15-M053-2-EF
Replaces AHRQ Pub. No. 10-M043-3

September 2015

Fig. 2.1  AHRQ Pediatric Quality Indicators. Pediatric Quality Indicators are obtained from hos-
pital inpatient administrative data and include measures that assess both hospital performance and 
area health status. (Image obtained from a September 2015 AHRQ pamphlet, “AHRQ Quality 
Indicators™: Pediatric Quality Indicators” [2])

G. Binney
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states to use on a voluntary basis to report on the quality of care provided to Medicaid 
and Children’s Health Insurance Program (CHIP) beneficiaries. The Secretary of 
Health and Human Services first published the initial Child Core Set in December 
2009. This first set included 24 measures, which encompassed elements addressing 
the physical and mental health of children. These measures were used by Medicaid 
and CHIP programs on a voluntary basis [3]. Since its establishment, the Child Core 
Set has been refined and updated annually as required by CHIPRA. The most recent 
update, the 2019 Child Core Set, was published in November 2018 in a Center for 
Medicaid and CHIP Services (CMCS) Informational Bulletin [4]. The current Child 
Core Set includes 26 measures that address a variety of topics (Fig. 2.2).

Acknowledging that existing measures were insufficient for the pediatric popula-
tion, CHIPRA also established the Pediatric Quality Measurement Program 
(PQMP). The PQMP was charged with improving and strengthening existing qual-
ity metrics and also with increasing the portfolio of pediatric quality measures. One 
mechanism established to help in this effort was the creation and funding of 7 
PQMP Centers of Excellence in 2011. The centers have been working to develop 
and refine child health measures in high priority areas.

Other national quality metrics have originated from certifying or accrediting 
organizations such as The Joint Commission (TJC) or the National Committee for 
Quality Assurance (NCQA). As with the governmental metrics, the number pediat-
ric measures developed from these sources is lower than the number developed for 
adults. In 1987 The Joint Commission set forth its Agenda for Change, which aimed 
to modernize its accreditation process, and introduced the idea of including stan-
dardized core performance measures as part of the accreditation process. This qual-
ity improvement initiative, eventually named ORYX®, became operational in 1999 
and initially allowed a fair amount of flexibility in what measures could be reported. 
Over time, ORYX® has developed into a standardized set of performance measures, 
the majority of which are endorsed by the National Quality Forum (NQF) [6]. 
Although many of these measures can be applied to pediatrics, the first performance 
measurement set designed specifically for the pediatric population by The Joint 
Commission was the Children’s Asthma Care (CAC) set. Introduced in 2007, the 3 
CAC measures reported on the use of relievers (CAC1) and systemic corticosteroids 
(CAC2) for inpatient asthma, and the provision of a home management plan of care 
to the patient or caregiver (CAC3) prior to discharge.

While asthma is clearly a major pediatric issue and measuring the quality of care 
provided to children with asthma is desirable, choosing appropriate measures to 
judge quality is crucial. The two CAC measures looking at medication usage 
reported on practices that were already almost universally in use at the time. In 
2008, reliever and corticosteroid use in inpatient asthma was already used more than 
99% of the time in hospitals reporting this performance measure. There is such 
uniformity in the use of these medications that measuring usage does not help iden-
tify where improvement is needed. On the other hand, the third measure – reporting 
that the patient or caregiver received a home management plan of care (CAC3) – 
was only used 40.6% of the time by reporting hospitals in 2008 [7]. The data indi-
cated that this process had room for improvement, and by 2014 hospitals had 

2  Pediatric Quality Measures
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2019 Core Set of Children's Health Care Quality Measures for Medicaid and CHIP (Child Core Set)

NQF#

0024

0033 NCQA

NCQA

CMS

NCQA

NCQA

OHSU

0038

0418/0418e

1392

1407

1448*

1516

0139

0471

1360

1382

1517*

2508*

2902

1800

0108

0576

2801

2903/2904

CDC

TJC

CDC

CDC

NCQA

OPA

OPA

NCQA

NA

NA

NA

NA

NA CMS

NCQA

NCQA

NCQA

NCQA

NCQA

DQA
(ADA)

NCQA

NCQA

NCQA

NA NCQA

NCQA
Weight Assessment and Counseling for Nutrition and Physical Activity for Children/
Adolescents – Body Mass Index Assessment for Children/Adolescents (WCC-CH)

Primary Care Access and Preventive Care

Maternal and Perinatal Health

Care of Acute and Chronic Conditions

Behavioral Health Care

Dental and Oral Health Services

Experience of Care

Measure
steward

Measure Name

Chlamydia Screening in Women Ages 16-20 (CHL-CH)

Childhood Immunization Status (CIS-CH)

Screening for Depression and Follow-Up Plan: Ages 12-17 (CDF-CH)

Well-Child Visits in the First 15 Months of Life (W15-CH)

Immunizations for Adolescents (IMA-CH)

Developmental Screening in the First Three Years of Life (DEV-CH)

Well-Child Visits in the Third, Fourth, Fifth and Sixth Years of Life (W34-CH)

Adolescent Well-Care Visits (AWC-CH)

Children and Adolescents' Access to Primary Care Practitioners (CAP-CH)

Pediatric Central Line-Associated Bloodstream Infections (CLABSI-CH)

PC-02: Cesarean Birth (PC02-CH)

Audiological Diagnosis No Later Than 3 Months of Age (AUD-CH)

Live Births Weighing Less Than 2,500 Grams (LBW-CH)

Prenatal and Postpartum Care: Timeliness of Prenatal Care (PPC-CH)

Contraceptive Care – Postpartum Women Ages 15-20 (CCP-CH)

Contraceptive Care – All Women Ages 15-20 (CCW-CH)

Asthma Medication Ratio: Ages 5-18 (AMR-CH)

Ambulatory Care: Emergency Department (ED) Visits (AMB-CH)

Follow-Up Care for Children Prescribed Attention-Deficit/Hyperactivity Disorder (ADHD)
Medication (ADD-CH)

Follow-Up After Hospitalization for Mental Illness: Ages 6-17 (FUH-CH)

Use of First-Line Psychosocial Care for Children and Adolescents on Antipsychotics (APP-CH)

Use of Multiple Concurrent Antipsychotics in Children and Adolescents (APC-CH)

Dental Sealants for 6-9 Year-Old Children at Elevated Caries Risk (SEAL-CH)

Percentage of Eligibles Who Received Preventive Dental Services (PDENT-CH)

Consumer Assessment of Healthcare Providers and Systems (CAHPS®) Health Plan Survey
5.0H – Child Version Including Medicaid and Children with Chronic Conditions Supplemental
Items (CPC-CH)

More information on 2019 Updates to the Child and Adult Core Health Care Quality Measurement Sets is available at
https://www.medicaid.gov/federal-policy-guidance/downloads/cib112018.pdf.
*This measure is no longer endorsed by NQF.
CDC = Centers for Disease Control and Prevention; CHIP = Children's Health Insurance Program; CMS = Centers for
Medicare & Medicaid Services; DQA (ADA) = Dental Quality Alliance (American Dental Association); NA = Measure is not
NQF endorsed; NCQA = National Committee for Quality Assurance; NQF = National Quality Forum; OHSU = Oregon Health
and Science University; OPA = U.S. Office of Population Affairs; TJC = The Joint Commission.

Fig. 2.2  2019 Child Core Set. The 2019 Child Core Set includes measures in several different 
content areas. Most measures have been endorsed by the National Quality Forum (NQF). The 
organizations who have developed the measures and are the stewards for each measure are also 
listed. (Core set obtained from Medicaid.gov website [5])
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improved their documentation of having provided a home management plan of care 
markedly to 91% [8]. Unfortunately, evidence linking the provision of a home man-
agement plan of care to an improvement in outcomes for children with asthma is 
lacking. The use of the emergency department following discharge or readmissions 
for asthma did not change in hospitals even as they showed improvement in CAC3 
[9]. At the end of 2015, all three CAC measures were retired as the burden of con-
tinuing data collection on these measures was no longer felt worth the potential 
benefit of measuring these processes.

Another national accrediting organization, The National Committee for Quality 
Assurance (NCQA), is a non-profit, independent organization that was founded in 
1990 initially to measure the quality of health plans. Its Healthcare Effectiveness 
Data and Information Set (HEDIS) now includes 90 measures in 6 domains 
(Effectiveness of Care, Access/Availability of Care, Experience of Care, Utilization 
and Risk-Adjusted Utilization, Health Plan Descriptive Information, and Measures 
Collected Using Electronic Clinical Data Systems) [10]. Of those measures only 25 
are relevant to pediatric providers [11]. One of the pediatric-focused measures in 
HEDIS is its “Weight Assessment and Counseling for Nutrition and Physical 
Activity for Children/Adolescents (WCC)” measure set. This measure reports on 
how frequently children/adolescents who receive primary care have their BMI doc-
umented and receive counseling for nutrition and physical activity. This measure is 
highly aligned with the AAP’s Bright Futures: Guidelines for Health Supervision of 
Infants, Children, and Adolescents recommendations promoting healthy weight and 
physical activity [12]. As was noted for asthma and the CAC measures, evidence 
linking the WCC measures and improvement in children’s health is sparse. Obesity 
rates in children continue to rise despite evidence that shows that both BMI docu-
mentation and counseling are being done more frequently [13, 14]. Although there 
has not been any demonstrable change in obesity rates, there is still widespread 
belief that checking and discussing BMI as part of routine well child care and pro-
viding counseling regarding nutrition and physical activity are beneficial, so mea-
surement of these processes continues (Fig. 2.3).

Other sources of quality metrics in pediatrics tend to be more specialty specific 
and have been developed by subspecialty organizations. Benchmarking databases 
and disease registries have been the source of many quality measures and quality 
improvement activities in pediatrics. In neonatal-perinatal medicine, the Vermont 
Oxford Network (VON) was established in 1989 to collect data from its member 
centers and benchmark outcomes in order to promote improvement. There are now 
more than 1200 centers participating in the network and reporting data related to 
demographics, treatment, and outcomes of newborns in neonatal intensive care 
units (NICUs) around the world. Initially NICUs simply used the network to exam-
ine trends in their own performance, benchmark their performance against other 
centers, and use that information to help identify areas for improvement. Now VON 
leads quality improvement collaboratives and educational activities to drive change 
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with resulting measurable improvement in outcomes. VON is currently the steward 
of 2 NQF endorsed quality measures (Risk-adjusted Late Sepsis or Meningitis in 
Very Low Birth Weight Neonates NQF #0304, and Proportion of Infants 22 to 
29 Weeks Gestation Screened for Retinopathy of Prematurity NQF #0483) and 2 
measures used by the Leapfrog group (Risk-adjusted Death or Morbidity, and 
Proportion of Infants Who Receive Antenatal Steroids) [15].

Similar to VON, VPS (Virtual Pediatric Systems) provides comparative bench-
marking data for more than 135 hospital pediatric intensive care units and is actively 
positioning itself as an advocate for the improvement of the quality of critical care 
for children [16]. Databases like VPS address some of the issues that make assess-
ing quality in pediatrics difficult. Compared to adults, the number of children that 
require critical care is low and the variety of cases treated in any one pediatric inten-
sive care unit (PICU) is relatively large, so obtaining meaningful data about any one 
particular disease or outcome is difficult [17]. Since all institutions in VPS report a 
dataset of required elements, pooled data is available that allows comparative mea-
surement between centers.

Both VON and VPS were developed by pediatric subspecialists specifically for 
their respective populations, but other databases have been derived from previously 
developed adult databases. The Society of Thoracic Surgeons (STS) National 
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Database was established in 1989 as a quality improvement initiative among cardio-
thoracic surgeons. Then, in 2007, a task force was created to develop quality mea-
sures for pediatric and congenital cardiac surgery. The STS Congenital Heart 
Surgery Database (CHSD) was subsequently developed, and by 2018 more than 
475,000 congenital heart surgery records had been collected [18]. STS has developed 
a number of quality performance measures that have been endorsed by the NQF 
including 5 measures related to congenital and pediatric heart surgery.

Another pediatric surgical quality program, ACS NSQIP Pediatric was devel-
oped after its precursor, the American College of Surgeons National Surgical 
Quality Improvement Program (ACS NSQIP®), was developed and had demon-
strated its value in improving the quality of adult surgical care [19]. NSQIP initially 
grew out of the Veterans Administration efforts in the 1990s to improve surgical 
care in its VA hospitals. After NSQIP showed the value of measuring outcomes and 
focusing on improvement in the VA, hospitals began enrolling in ACS NSQIP® in 
2004. The program then expanded to children in 2008 when a pilot program was 
started. After the pilot, ACS NSQIP Pediatric was formed, and by 2019 more than 
130 hospitals were enrolled in the program [20].

The development of ACS NSQIP Pediatric illustrates many of the difficulties in 
simply extrapolating adult measures to pediatrics. It is more complex than just 
adjusting for differences in surgical operations, volume, and outcome. Perioperative 
mortality for most pediatric surgical cases, excluding cardiac procedures, is very 
low in pediatrics. Developmental changes that occur in children also complicate the 
measurement and interpretation of aggregated data, since it is expected that out-
comes may differ depending on age, size, and physiologic maturity. The surgical 
procedures and techniques as well are likely to be more varied due to the marked 
differences in size and development seen in pediatrics. The cognitive limitations 
expected in neonates, infants, and toddlers also make it more difficult to determine 
pre-morbid limitations and comorbidities than in older children or adults. Also post-
operative complications and quality of life assessments in this population are harder 
to obtain since they rely on parental or caregiver report and interpretation instead of 
direct report from the patient. Finally statistical analysis is more challenging due to 
the low volume, high level of variability of procedures and low mortality rates more 
commonly seen in children [21].

In addition to subspecialty programs, some benchmarking registries and quality 
improvement efforts have arisen centered around pediatric-specific diseases or con-
dition (Table 2.1). Like VON and VPS, these types of networks rely on registry data 
to form the basis of quality improvement work. The data in these registries is usu-
ally obtained from a combination of standard health record data and registry-specific 
data abstracted manually at each participating center. The measures of interest vary 
based upon the registry and focus of the network. Some of the better-known pediat-
ric disease-focused networks are more research based in mission, such as the 
Children’s Oncology Group. Others, like the Cystic Fibrosis (CF) Foundation, are 
involved in accrediting treatment centers and initially worked to create standardized 
treatment regimens. The CF Foundation Patient Registry, created in 1966, has been 
able to track improvements in the health of patients receiving care within the Care 
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Center Network and has been able to correlate the impact of setting care standards 
with improvements in the health of this population. As quality improvement science 
expanded its reach into other areas of medicine in the early 2000s, the CF Foundation 
launched an initiative to accelerate improvement in CF care using a comprehensive 
quality improvement framework and leveraging the Care Center network to spread 
QI methods, disseminate best practices, promote greater involvement of patients 
with CF and their families, and provide greater familiarity and the use of the data 
available at the patient and center level. All centers accredited by the CF Foundation 
must incorporate QI efforts into their clinical practice, and the outcomes reported by 
the Patient Registry are now evaluated routinely as part of accreditation [22].

Improve Care Now (ICN), a pediatric QI network formed in 2007 “to transform 
the health, care and costs for all children and adolescents with Crohn’s disease and 
ulcerative colitis (Inflammatory Bowel Disease or IBD) by building a sustainable 
collaborative chronic care network,” exemplifies another pediatric condition-
focused QI network that combines a quality improvement focus with a disease-
specific data registry [23]. By collecting standardized data during each patient 
encounter, the network allows reporting on center level process and outcome mea-
sures and comparison with aggregate network data. Concurrently the network is 

Table 2.1  Sample of pediatric specialty- or condition-focused networks, care registries, or patient 
databases

Network, database, or registry
Subspecialty area or disease 
focus

ACS NSQIP 
Pediatric

American College of Surgeons National 
Surgical 
Quality Improvement Program – Pediatric

Pediatric surgery

ACS TQIP American College of Surgeons Trauma 
Quality Improvement Program – Pediatric

Pediatric trauma surgery

CF Foundation 
Patient Registry

Cystic Fibrosis Foundation’s Patient 
Registry

Cystic fibrosis

CPQCC California Perinatal Quality Care 
Collaborative

Neonatal-perinatal care

ELSO Extracorporeal Life Support Organization 
Registry

Extracorporeal membrane 
oxygenation (ECMO)

HRIF High Risk Infant Follow-Up Program Neonatal-perinatal care
ICN Improve Care Now Pediatric gastroenterology 

(inflammatory bowel disease)
NPC-QIC National Pediatric Cardiology Quality 

Improvement Collaborative
Hypoplastic left heart 
syndrome

STS-CHSD Society of Thoracic Surgeons – Congenital 
Heart Surgery Database

Pediatric cardiothoracic 
surgery

VON Vermont Oxford Network Neonatal critical care
VPS Virtual Pediatric Solutions Pediatric critical care

This is a small sample of some of the larger and more commonly used databases used for quality 
improvement and benchmarking activities in pediatrics. Some have arisen from particular subspe-
cialties, and some are related to specific disease processes
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trying to establish care guidelines that are evidence based when possible or based 
upon expert consensus if evidence is lacking. By examining how outcome measures 
correlate with process measures, networks like ICN are hoping to optimize care 
practices and adjust those practices as new treatment or diagnostic options arise and 
are incorporated into clinical care [24, 25].

As the demand for useful information about health care quality increases, the 
number and variety of quality measures needing to be reported have correspond-
ingly increased. Providers of health care must report multiple measures to numerous 
entities, and there is not always full alignment among the measures or reporting 
requirements. Acknowledging the complexity, administrative burden, and difficulty 
of obtaining and analyzing data that is not uniformly collected, a group of health 
care stakeholders (including CMS, commercial payers, providers, consumers, and 
other care service groups) have come together in the Core Quality Measures 
Collaborative (CQMC) to identify core sets of quality measures that governmental 
and private payers will commit to use for reporting purposes. The Collaborative 
split into workgroups to develop consensus regarding measures in 8 key areas: 
Accountable Care Organizations (ACOs), Patient Centered Medical Homes 
(PCMH), and Primary Care; Cardiology; Gastroenterology; HIV and Hepatitis C; 
Medical Oncology; Obstetrics and Gynecology; Orthopedics; Pediatrics. The 
Pediatric CQMC group developed a set of 9 measures, 7 of which are also in the 
Medicaid and CHIP Child Core Set; therefore, there is hope that reporting at the 
national and state level will be more aligned going forward [26, 27].

�Classification of Quality Measures

Quality measures in pediatrics can be classified in a number of different ways. In 
1966 Donabedian first proposed classifying quality measures into 3 categories: 
structure, process, and outcome [28]. This framework continues to be useful today. 
House et al. applied this framework to categorize national pediatric measures in use 
in 2015 [11]. Examining 15 national quality measure collections, they found that 
24% of the 1613 measures in use were relevant to pediatric providers and that the 
majority of these pediatric measures (59%) were process measures. Only 9% of the 
measures reported on structure, while the remaining 32% pertained to outcome. The 
National Quality Forum found a similar distribution of measures when they exam-
ined the 123 measures in their portfolio of endorsed measures: 60% were process 
measures, 3% were structure measures, and 36% were outcome measures [29].

�Process Measures

Process measures can be further divided by type: do they measure underuse, overuse, 
or misuse? [30] The bulk of national pediatric quality measures in 2015 measured 
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underuse (77% of process measures) even though overuse or overtreatment is one of 
the major contributors to waste in health care [31]. As part of the Choosing Wisely 
initiative  – an initiative of the ABIM (American Board of Internal Medicine) 
Foundation that seeks to advance a national dialogue on avoiding unnecessary medi-
cal tests, treatments and procedures – the American Academy of Pediatrics (AAP) 
created a list, in 2012, of 5 treatments or tests that should not be used or may not be 
necessary [32]. Since then the list has expanded to 10 items for Pediatrics, and the 
AAP has created lists for 5 additional subspecialties: Infectious Diseases, Nephrology, 
Orthopedics, Endocrinology, and Neonatal Perinatal Medicine [33]. In 2015, only 
one of these overuse issues – antibiotics should not be used for viral respiratory ill-
nesses – was addressed in the national pediatric process measures examined by House.

It is not surprising that most quality measures are process measures. In general, 
process measures offer more information about potential targets for intervention, 
and data regarding processes is usually easier to obtain. It is relatively easy to deter-
mine if a patient received a specific treatment or test. Did a child receive their immu-
nizations at the recommended time? Was tobacco use status documented? For some 
processes, the correlation between the process and improved health is well estab-
lished. Immunizations have been shown to decrease the incidence of numerous life-
threatening illnesses, and the process of giving the immunization correlates directly 
with the mechanism conferring immunity. On the other hand, there is no direct 
evidence supporting the assumption that documenting tobacco use status leads to 
improved health. There is an assumption that if tobacco use status needs to be docu-
mented, then this requirement will lead to a productive exchange of information 
between clinician and patient, which in turn will lead to a change in behavior and 
prompt smoking cessation if tobacco use is discovered, but there is no evidence 
confirming this assumption.

The CF Foundation has been able to document major improvement in many pro-
cess measures and remarkable improvements in many outcome measures. Process 
measures looking at items such as follow-up visits, influenza vaccination, dietician 
evaluation for children with body mass index (BMI) <50th percentile, and usage of 
chronic therapies have all improved over time. At the same time, outcome measures 
such as survival rates, height and weight percentiles for age, and pulmonary func-
tion testing results have also dramatically and significantly improved. These general 
results are encouraging, but do not establish causality between the process measures 
studied and the particular desired outcomes [34].

When the linkage of process measures to outcomes relies on too many assump-
tions and poor evidence, the value of collecting the measures becomes suspect. For 
clinicians or centers looking at disease specific measures and choosing to partici-
pate in collaboratives or networks electively, the decision to collect the data about 
particular process measure may be worthwhile and acceptable, but when the process 
measure is chosen by external bodies for accountability reasons, such as pay for 
performance or public reporting, the collection of process measures may be much 
less acceptable. For this reason, Chassin et al. proposed that 4 criteria should be met 
for process measures to be used by national accountability programs: (1) there is 
strong evidence that the process leads to improved outcomes, (2) the measure accu-
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rately captures that the process has been done, (3) there are few intervening care 
steps between the process and the desired outcome, and (4) implementation of the 
measure has little or no chance of inducing unintended adverse outcomes [35].

�Outcome Measures

Outcome measures report on the impact of the care delivered. Outcome measures 
can assess how health is improved or worsened after interaction with the health care 
system, or they may be more subjective and assess how the interaction was per-
ceived by the patient or consumer. These types of patient experience metrics are 
becoming increasingly important in health care. Commonly reported outcome mea-
sures include hospital-acquired conditions such as catheter-associated urinary tract 
infections, central line–associated blood stream infections, pressure injuries, surgi-
cal site infections, adverse drug events, and venous thromboembolism. Admission 
rates for certain diseases such as asthma, UTI, or heart failure and readmission rates 
for specific conditions or all causes are also commonly reported outcome measures. 
In 2009, CMS made the readmission rate for certain conditions (pneumonia, acute 
myocardial infarction, or heart failure) an accountability quality measure for adults 
by first including it in public reporting and then by using those measures to impact 
reimbursement. While much data exists regarding readmission rates in adults, there 
is less evidence linking readmission rates to quality of care in children, and the 
value of readmission rate measures is still being assessed [36, 37].

It is much easier for the health care system to report on short-term outcomes, so 
most outcome measures assess the impact of health care on particular, time-limited 
events. For example, short-term survival after a surgical intervention is a commonly 
used outcome measure. This measure is easy to collect and offers good evidence 
about the immediate impact of the service under review. It is therefore not surpris-
ing that when STS proposed 21 quality performance measures for congenital and 
pediatric surgery in 2011, just under half (48%) were outcome measures [38].

For overall health, however, longer-term outcomes are ultimately more impor-
tant. Did the surgery lead to an improved quality of life and greater longevity? In 
pediatrics, this discrepancy between short-term outcome and long-term outcome is 
particularly important but often much more difficult to assess. In neonatology, for 
example, extrauterine growth failure is a commonly measured outcome. Reducing 
the number of infants with poor short-term growth has been the goal of many qual-
ity initiatives. One way to increase short-term growth is to increase caloric intake, 
so for many years there was a shift toward increasing overall caloric intake to avoid 
short-term growth failure. The quality measure chosen to assess short-term growth 
failure was often extrauterine weight gain without fully understanding the risks and 
benefits of the long-term impact of this growth. After achieving success in reducing 
short-term growth failure, neonatology is now hearing from their pediatric and adult 
colleagues that former premature infants with excessive early weight gain may be 
more prone to metabolic syndrome later in childhood and as adults [39, 40].
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�Structure Measures

In the Donabedian framework of measures, structure measures represent the next 
category of metrics. These measures report on the aspects of the health care system 
and usually report on static attributes of the setting in which care is delivered. These 
measures can describe physical items, such as facilities or materials, or they can 
assess organizational items, such as manpower or access to care. Are the appropriate 
systems in place to collect health-related data? Are systems in place to ensure 
safety? Increasingly, structure measures are reporting on whether items are in place 
to promote quality improvement. In pediatrics, for example, some measures report 
on participation in national databases for general pediatric or cardiac surgery. Other 
measures report on electronic health record (EHR) capabilities. Is there ability to 
receive data electronically into the EHR or laboratory? Is the appropriate skill mix 
of clinicians in place? How many hours of nursing care are in place? Are interpreter 
services available? Although structure measures are often the easiest to assess, they 
are usually used much less than process or outcome measures.

�Other Classification Methods

Another way to classify quality measures is to categorize them by topic or content 
addressed by the measure. Does the measure report on primary care, mental health 
services, and diagnostic or therapeutic services? Does the measure address care 
provided in the hospital, outpatient setting, home setting, or elsewhere? Does it 
address medical or surgical care or outcome? Is the measure focused on health sta-
tus or care provision? In the most recently released Child Core Set, the measures are 
broken into 6 topic areas (Table 2.2).

Another way to categorize quality measures would be to classify them according 
to the aims or priorities set forth in the National Quality Strategy. In March 2011, the 
Agency for Healthcare Research and Quality (AHRQ) published the National Strategy 
for Quality Improvement in Healthcare [42]. The National Quality Strategy (NQS), as 
it is now known, was developed with input from a range of stakeholders representing 

Table 2.2  Topics addressed 
in 2019 Child Core Set 
measures

Topic
Number of 
measures

Primary care access and preventative care 10
Maternal and perinatal health 7
Care of acute and chronic conditions 2
Behavioral health care 4
Dental and oral health services 2
Experience of care 1

List of topics and number of measures addressing each topic 
in the 2019 Core Set of Children’s Health Care Quality 
Measures for Medicaid and CHIP (Child Core Set) [41]
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the health care industry and general public. The strategy established a set of three 
overarching aims supported by six priorities to address the most common health con-
cerns faced by Americans (Fig. 2.4). The NQS also identified nine levers that can be 
used to drive improvement. The three broad aims of the NQS were built upon the 
Institute for Healthcare Improvement Triple Aim: improve population health, improve 
experience of care, and reduce per capita cost of care. The NQS restates those aims:

	1.	 “Improve overall quality of health care, by making it more patient-centered, reli-
able, accessible, and safe.”

	2.	 “Improve the health of the U.S. population by supporting proven interventions to 
address behavioral, social, and environmental determinants of health in addition 
to delivering higher-quality care.”

	3.	 “Reduce the cost of quality health care for individuals, families, employers, and 
government.”
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Fig. 2.4  National Quality Strategy. This image presents the 3 aims of the National Quality Strategy 
surrounded by 6 priorities that can be influenced by 9 levers, which can be used by various stake-
holders interested in child health. (The image is taken from a slide set overview of the NQS [44])
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Thus one could examine pediatric quality measure and classify them based upon 
which of the three aims the metric addresses (better care, healthy people, or afford-
able care) or upon which of the 6 priorities it assesses (patient safety, person- and 
family-centered care, prevention and treatment of leading causes of morbidity and 
mortality, affordable care, health and well-being, or effective communication and 
care coordination). Similarly, the Institute of Medicine’s quality domains (timeli-
ness, effectiveness, efficiency, safety, patient centeredness, and equity) offer another 
framework for classification [43].

Patient safety has become increasingly important in pediatrics, and at the center 
of the pediatric safety movement is the Children’s Hospitals’ Solutions for Patient 
Safety (SPS) collaborative. Like other quality improvement collaboratives in pedi-
atrics, SPS relies on the reporting of quality measures to drive improvement toward 
its goal of eliminating preventable harm in hospitalized children. In addition to col-
lecting and reporting on outcome and process measures, SPS uses an “all teach, all 
learn” paradigm to disseminate high reliability organization principles along with 
quality improvement methods among its members. Growing out of the 8-member 
Ohio Children’s Hospitals SPS network, the current SPS network includes more 
than 135 children’s hospitals. The network expects member hospitals to adopt cul-
ture of safety best practices in addition to submitting data regarding serious safety 
events (SSE) and hospital-acquired conditions (HAC). For each HAC, participating 
hospitals are also expected to report on compliance with a bundle of care practices 
(a process measure) and the HAC rate (an outcome measure). When evidence sup-
porting the bundle of practices for a particular HAC is not well established, hospi-
tals are encouraged to devise their own practice bundles. As evidence accumulates 
for each HAC, the elements of the HAC bundle then become set by the network. 
Overall, SPS has seen dramatic improvements in most HACs and claims that the 
network saved more than 11,000 children from serious harm between 2012 and the 
end of 2018 [45]. SPS has also demonstrated that bundle compliance is positively 
correlated with outcome (Fig. 2.5) [46, 47].

�Purpose of Quality Measures

Quality measurement may be used to advance the quality of pediatric care and pro-
mote better health for children, but it is important that the measures in use are 
appropriate and meaningful to the pediatric population. Throughout health care, 
measures are used for a variety of reasons: to drive quality improvement, to bench-
mark and establish standards of care, to assess health status, to help with accreditation 
and regulation, to engage consumers through public reporting, and to influence 
health expenditures with pay-for-performance activities. Although some people 
have argued that the rapid rise of quality measures is creating undue burden, the 
number of measures continues to grow [49]. Although more resources and focus 
have been expended on creating adult measures, pediatric measures have also 
increased and will continue to increase as long as their value can be demonstrated. 
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It is therefore important to understand how the pediatric population differs from the 
adult population and to ensure that measures developed and implemented for pedi-
atrics take those differences into account. When comparing adult and pediatric 
health care, it is important to consider the 5 Ds: developmental change, dependency, 
differential epidemiology, demographic patterns, and dollars [50]. The needs, phys-
iology, and abilities of children change drastically from infancy to young adulthood, 
and measures must recognize how each stage of development may impact the health 
or care being assessed. Furthermore there is increasing evidence that many adult 
conditions may begin during childhood and that lifelong health may be impacted by 
changes that begin in childhood. Families and caregivers are integral parts of the 
health care team since most pediatric patients are dependent upon others for all care 
and support unlike most adults. Not only are the medical conditions faced by chil-
dren different than those faced by adults, but the overall state of health differs. 
Children are generally healthier than adults and maximizing health rather than 
treating illness or preventing morbidity is a major goal of pediatric care. While some 
chronic diseases do begin in childhood, such as diabetes, obesity, and asthma, com-
pared to adults, the number of children with chronic conditions is much less. 
Unfortunately those children with complex medical needs are growing in need and 
number. The pediatric population in America is the most diverse age group in regard 
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Fig. 2.5  Results from Solutions for Patient Safety’s efforts to reduce the Catheter-Associated 
Urinary Tract Infection Rate 2011–2018. Collecting process measure data (compliance with a 
bundle of practices) and outcome measure data (catheter-associated urinary tract infection 
(CAUTI) rate), SPS has shown great improvements in several hospital acquired conditions. This 
graph shows improvement of the network’s CAUTI rate over a 7-year period [48]
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to race and ethnicity, and there is also more poverty among children than adults, so 
measures assessing social determinants of health may be more meaningful for chil-
dren. Finally, health care financing and costs for children differ in several crucial 
ways. The overall costs are lower, but many would argue that the lifetime return on 
investment of care is greater. The source of funding for health care also differs. 
While both populations have private insurance payers, state Medicaid and CHIP 
play significant roles in financing pediatric care but Medicare does not. Because 
Medicaid programs vary by state and not all require reporting on the Child Core Set 
measures, this difference between Medicaid and Medicare financing has important 
implications regarding the national reporting of pediatric quality indicators.

Quality measures may be used for regulation and accreditation, reporting and sur-
veillance, and payment. In these spheres, it is more likely that the quality measures 
were not developed specifically for children or pediatric practice. With wide variation 
in measures and the call for reporting quality measures coming from many directions, 
it is important that more work is done to align measures and reduce the potential 
burden that collection may impose on the health care system for children [51].

Quality measures to promote improvement in pediatric care and children’s health 
have been able to demonstrate major impact in some areas, especially when selec-
tion and implementation are specific to the pediatric population. Synergistic efforts 
by bodies like the Accreditation Council on Graduate Medical Education (ACGME), 
which require quality improvement to be a core competency of pediatric trainees, 
and the American Board of Pediatrics (ABP), which includes quality improvement 
in its part 4 Maintenance of Certification activities, have expanded the reach of qual-
ity measures across the field. These measures are developed most effectively when 
the needs of pediatric clinicians, trainees, patients, and their families are paramount.
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Chapter 3
Quality and Safety Improvement 
in Surgery

William C. Mackey

�Introduction

Prior to the twenty-first century, surgical quality and safety were measured, reported, 
and managed locally by individual surgery departments through traditional morbid-
ity and mortality conferences. Peer review protections promoted open discussion at 
such conferences but hindered institutional oversight and inter-institutional data 
sharing. In its most robust manifestations, the traditional M + M provided detailed 
case review, established the causes of complications and deaths, and formulated 
opportunities for improvement. While the M + M conference remains a critically 
important tool for surgery quality and safety monitoring and for education, its short-
comings are all too apparent. The case-based format of M + M conferences leads to 
focus on single cases and not on the identification of trends or benchmarking of 
outcomes. Without trend analysis and benchmarking, systematic quality and safety 
improvement programs are impossible.

Acknowledgement of the prevalence of medical errors and complications through 
such reports as “To Err is Human” led to societal pressure to improve surgical safety 
and quality and provided the impetus for surgical specialty groups to design large-
scale databases to track outcomes [1]. General dissatisfaction with coding-based 
outcome measures, which lacked granularity and did not permit risk adjustments, 
added additional motivation for surgeons to take the lead in designing their own 
reporting tools. Presently, the most sophisticated of these data sets is the American 
College of Surgeons’ National Surgical Quality Improvement Project (NSQIP). 
Such large-scale specialty society-initiated data sets allow individual surgical 
departments or divisions and even individual surgeons to track and benchmark their 
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outcomes over time to allow identification of areas for improvement. While there 
are many other similar datasets that permit benchmarking and trend analysis, 
Society for Thoracic Surgery Database, Vascular Quality Initiative, Trauma Quality 
Improvement Project, to name a few, I will focus on NSQIP since it is the largest, 
most sophisticated, most accessible, and most user friendly.

Accurate granular risk-adjusted data, benchmarking, and trend analysis are 
essential but not sufficient elements for robust quality improvement programs. 
Surgery departments must be organized in a manner that facilitates data acquisition, 
analysis, and dissemination. In addition, departmental leadership must consistently 
focus on quality and safety and drive quality improvement initiatives. Departmental 
structures and functions promoting quality and safety will be discussed in detail.

Several tools are required to maintain and improve quality and safety in surgery. 
Stringent credentialing and privileging processes are critical. Checklists, dash-
boards, preoperative briefings, postoperative debriefings, along with standardized 
hand-offs, and escalation triggers are essential tools discussed in detail.

Even with abundant data, a supportive department structure, and robust tools for 
quality and safety maintenance, optimal results will remain elusive unless the 
department’s culture is optimized. Blaming and shaming result in under-reporting 
and defensiveness, which stifle quality and safety improvement efforts. While indi-
vidual accountability undergirds the surgical ethos, dispassionate analysis of fail-
ures need not be a personal attack. Application of psychological safety and just 
culture principles leads to open and objective QI processes. Departmental cultures 
conducive to optimal quality and safety initiatives are discussed.

Optimal data, departmental structure, and culture provide the environment in 
which meaningful quality and safety improvement can thrive. Without well-
organized QI improvement processes, however, these critical factors are insuffi-
cient. This chapter will conclude with a case study of a QI project.

�Data Sources

�Intra-institutional

Without question, the most detailed case analyses occur in properly managed mor-
bidity and mortality conferences and root cause analyses. These analyses allow 
highly granular analysis of individual cases, assessment of the nature and severity 
of the complication, and identification of the causes of complications and of oppor-
tunities for improvement. Such conferences are most effective when a standard for-
mat is used, consensus conclusions are required, and detailed minutes are kept. A 
standard record form from our M + M conference is shown in Fig. 3.1. Following 
detailed case discussion, the nature of the complication is clearly identified and its 
severity assessed using the Clavien-Dindo classification, an international standard 
classification system that has been repeatedly validated (Fig. 3.2) [2]. More contro-
versial often will be the assignment of the cause of the complication. For example, 
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by convention, anastomotic leaks, postoperative bleeding, and wound infections are 
generally classified as errors in technique; however, in re-operative surgeries and in 
severely compromised patients undergoing salvage surgeries for immediately life-
threatening conditions, such complications may occur despite optimal technique. In 
addition, in areas where there are no evidence-based “best practices,” there may be 

MR#

Diagnosis:

Date of Surgery:

Attending Surgeon: Resident Surgeon:

Procedure:

Complication:

Severity of Complication:

Cause:  Error in Diagnosis Systems Failure

Error in Technique Communications Failure

Error in Judgment Patient Disease

Error in Management

Discussion:

Opportunities for Improvement:

Other:

Fig. 3.1  Morbidity and mortality conference minutes

Grade I:  Any deviation from a standard course  that does not require non-routine
pharmacologic, radiologic, endoscopic, or surgical intervention.

Grade II: Any deviation from expected course requiring non-routine pharmacologic
intervention (including unexpected blood transfusions or need for total parenteral nutrition)

Grade III: Any deviation from expected course requring radiologic, endoscopic, or surgical re-
intervention.

IIIA) Not requiring general anesthesia
IIIB) Requiring  general anesthesia

Grade IV:  Life threatening complications (including CNS complications) requiring escalation
of care to intensive care unit.

IVA) Single organ system dysfunction
IVB) Multi-system organ dysfunction.

Grade V: Death of Patient

(Subheading “d” for disability will be appended to complcation of any grade resulting in need
for non-routine follow-up care specifically for the complication.) 

Fig. 3.2  Clavien-Dindo classification of surgical complications [1]
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legitimate debate over putative errors in management or judgment. Still, in order to 
identify all potential areas for improvement, it is important to attribute the compli-
cation to one or more potentially correctable causes and to minimize the use of 
“patient disease” as the sole cause.

For the analysis of particularly impactful complications, a root cause analysis is 
most appropriate. Such analyses are best conducted by a multidisciplinary team 
including hospital risk managers, quality and safety officers, as well as surgical, 
anesthesiology, and nursing personnel. The format for root cause analyses has been 
well described and allows for a deep dive into all factors contributing to an adverse 
outcome [3]. Usually an independent referee, not involved in the patient’s care, is 
assigned to perform a detailed analysis of the facts of the case including a timeline 
of all relevant events. Once the facts of the case are reviewed and the nature of the 
complication identified, all potential contributing factors are presented and their 
relative importance discussed. In order to allow for open discussion and avoidance 
of defensiveness, care is taken to avoid overt blaming, though in a well-conducted 
root cause analysis, system, team, and individual accountability are clearly 
established.

Other potential intra-institutional data sources include incident reports and “word 
on the street”. Many hospitals now employ electronic incident reporting systems. 
Desirable attributes of such systems include:

	 1.	 Ease of access for entry of incident for all personnel throughout hospital
	 2.	 Ease of use
	 3.	 Optional anonymity
	 4.	 Drop-down lists for incident categorization (hospital department, nature, and 

severity)
	 5.	 Requirement for brief narrative description of incident
	 6.	 Robust data security
	 7.	 Ease of distribution to those responsible for investigating event
	 8.	 Easy but secure communication among those investigating events
	 9.	 Standardized conclusion format including event severity, primary cause, con-

tributing causes, likelihood of event recurrence, actions necessary to prevent 
recurrence, assignment of responsibility for carrying out these actions and for 
tracking their completion

	10.	 Final event closure format when steps in #9 completed
	11.	 User-friendly index of events to track trends by provider, service, type of 

event, etc.

The hospital’s and surgery department’s culture as well as the quality of the 
reporting system will, to some extent, determine the usefulness of the incident 
reporting system. Most importantly, the system will only be useful, and in fact, only 
be used if its use results in readily apparent changes in care delivery.

Over-use and inappropriate use are often an issue with incident reporting sys-
tems. Rather than using the system to report incidents that affected or could have 
affected patient safety, frustrated staff will often use the system to vent. It is impor-
tant to encourage all staff to report actual or potential patient safety issues, and it is 
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equally important to give the staff a means for reporting systems or personnel issues 
that were frustrating but not actually or potentially dangerous. In our operating 
rooms, we encourage all staff to use the patient safety incident reporting system for 
all events with actual or potential patient harm. We also have an electronic “learning 
board” through which staff, using an application on their mobile devices can enter a 
report regarding delays, equipment issues, facilities issues, and other conditions that 
did not jeopardize patient safety but should be corrected. These reports are posted 
publically in the OR and management’s response and actions taken are posted as 
well. When used properly, our learning board prevents the over-use of our patient 
safety reporting system. Staff are encouraged, when in doubt, to use the patient 
safety reporting system.

“Word on the street” is a prevalent, variably reliable, and always subjective tool 
in surgical quality and safety improvement. With readily available incident report-
ing systems, word on the street is rarely essential for significant single events but 
may be useful in uncovering chronic issues that may undermine safety and quality. 
Surgical leaders must stay attuned to what is said about their staff members by anes-
thesiologists, OR, ICU, and ward nurses, as well as other ancillary personnel. Single 
off-hand remarks should be remembered. A few similar off-hand comments should 
prompt questioning of staff. The identification of patterns of performance and 
behavior that may undermine safety and quality should prompt a discussion with the 
subject of these comments and could lead to remedial actions. Word on the street is 
most often useful in uncovering behaviors detrimental to team functions and there-
fore to patient safety but may also uncover technical performance issues related to 
medical problems, substance abuse, or other psycho-social stressors.

�Extra-institutional Data Sources

�AHRQ Data

The Agency for Healthcare Research and Quality (AHRQ) is a federal agency 
charged with improving the safety and quality of America’s health care system. 
Their mission is “to produce evidence to make healthcare safer, higher quality, more 
accessible, equitable, and affordable and to work within the U.S. Department of 
Health and Human Services and with other partners to make sure that the evidence 
is understood and used.” [[4] (AHRQ website, U.S.  Department of Health and 
Human Services. 2018)]. Major functions of AHRQ related to surgery include the 
AHRQuality Indicators™. Most relevant among these indicators are the Inpatient 
Quality Indicators and the Patient Safety Indicators. Both data sets rely on data 
obtained from hospital coding and therefore are considered to be administrative data 
sets. Inpatient Quality Indicators track mortality rates and volume for selected 
higher risk procedures such as open AAA repair, esophagectomy, pancreatectomy, 
and carotid endartertectomy. AHRQ patient safety indicators include specific com-
plications such as iatrogenic pneumothorax, retained surgical item, perioperative 
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hemorrhage or hematoma, accidental puncture or laceration requiring re-operation, 
perioperative deep venous thrombosis, and mortality rate for low-risk Diagnosis 
Related Groups (DRGs). Since these data are derived from hospital coding data 
meant to be used for billing purposes, they are completely dependent on thorough 
and accurate medical record documentation.

Press Ganey® designs and administers surveys of patients and providers designed 
to “help health care organizations reduce patient suffering and enhance provider 
resilience to improve the safety, quality, and experience of care.” Rather than deal-
ing with hard outcomes such as mortality and complication rates, their surveys 
emphasize patient and care provider experiences. Patient experience domains que-
ried include physician communication quality, office staff quality, access, and care 
coordination along with summary ratings (overall provider and would recommend 
this provider). Narrative comments are also collected. While these data are helpful 
in identifying areas for improvement in physician and office staff behavior, access, 
inter-provider communication, and care coordination, response rates are variable 
and may not be representative. Those patients having an especially negative or posi-
tive experience appear most likely to respond.

Provider surveys collect information on physician engagement and alignment. 
Areas queried include collegiality, ancillary service functions, OR functions, phys-
ical plant and other infrastructure, and electronic medical record. Recently added 
are questions designed to measure burnout. Given current data linking patient sat-
isfaction and outcomes to provider engagement, these data are becoming increas-
ingly important.

�National Surgery Quality Improvement Program (NSQIP)

Derived from the Veterans’ Administration Surgical Risk Study (NVASRS) initiated 
in 1991 and starting with data from 44 VA medical centers, the National Surgical 
Quality Improvement Program (NSQIP) has grown to include more than 600 U.S. hos-
pitals, 62 Canadian hospitals, and approximately 25 hospitals in other countries. 
NSQIP is managed by the American College of Surgeons’ Quality Programs 
Division. As NSQIP participants, each hospital submits detailed data on an approxi-
mately 20% sample of selected cases. The data are extracted from medical records 
by trained surgical clinical reviewers (SCRs) who use standardized definitions for 
each complication and who obtain 30-day follow-up for every case. The data include 
detailed demographic and comorbidity data to allow robust risk adjustment. 
Comparison of NSQIP data with data derived from administrative (claims) methods 
revealed that NSQIP methods detected 61% more complications and 97% more 
surgical site infections than claims data.

NSQIP methods allow robust risk adjustment and statistical analysis reported 
back to each participating hospital twice annually. A typical report graph from a 
NSQIP semi-annual report (SAR) is shown below (Fig. 3.3).
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This sample report covers cases for 7/1/16–6/30/17. Observed/expected odds 
ratios (O/E) for each complication are listed at the top of the slide. The boxes 
represent the range of results across all participating hospitals. Thus, for mortality, 
the range of O/E outcomes is approximately 0.5–2.0. The horizontal lines within the 
boxes represent deciles of O/E performance. The reporting center’s O/E perfor-
mance is shown with standard error isobars. Thus, in this illustrative example there 
are 24% fewer mortalities than would be expected placing the hospital in the top 
10% of participants, though, because the isobar crosses the O/E = 1 line, the hospi-
tal’s results are not statistically significantly different from expected. On the other 
hand, for unplanned intubations and VTE events, this hospital’s O/E ratios of 1.58 
and 1.7 are in the 10th decile (worse than 90% of participating hospitals) and since 
the isobar does not cross the O/E = 1 line, the results are statistically significantly 
worse than expected. Robust risk adjustment along with reliable data extraction 
using uniform definitions makes these data highly reliable and useful.

In addition, data can be accessed in real time and compared with national norms, 
though without the same robust risk adjustment incorporated into the 6  month 
reports. The sample report below shows the hospital’s performance trend with 
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Fig. 3.3  Sample data display from NSQIP semiannual report. (Reproduced with permission from 
the American College of Surgeons)
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respect to venous thromboembolic (VTE) complications by quarter over a 2 year 
period in comparison to the 2 year rate of all participating hospitals (Fig. 3.4, repro-
duced with permission of ACS). While these real-time reports lack the risk 
adjustment of the semi-annual report shown above, they are useful in determining 
trends to assess the outcomes of ongoing quality improvement projects.

NSQIP includes most surgical sub-specialties and specialties (gynecology, neu-
rosurgery, orthopedics, otolaryngology, urology) but excludes transplantation, car-
diac surgery, and trauma for which there is a parallel program (TQIP). Similar 
representative specialty-specific surgical quality improvement data sets include:

Cardiac Surgery: Society for Thoracic Surgeons (STS) Database
Surgical Oncology: National Cancer Database
Transplantation Surgery: Scientific Registry of Transplant Recipients (SRTR)
Vascular Surgery: Vascular Quality Initiative (VQI).

Because it is axiomatic that you cannot improve outcomes without accurately 
measuring them, NSQIP and the other multi-institutional specialty-specific out-
comes data sets are essential quality improvement data sources.
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Fig. 3.4  Sample real-time data display comparing individual hospital performance with that of all 
NSQIP participating hospitals over time. (Reproduced with permission of the American College of 
Surgeons)
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�Departmental and Institutional Structure

Accurate data are essential but alone are insufficient for optimal surgical quality 
improvement. Focused and effective leadership as well as active and engaged com-
mittees within the surgery department, hospital administration, and even hospital 
governance are essential to insure the optimal use of safety and quality data.

Each department must appoint a Surgical Quality Officer (SQO). In smaller depart-
ments, the Chief of Surgery may fill this role, but in larger departments it is unlikely 
that the Chair will have the necessary bandwidth. The SQO responsibilities may reside 
with the Vice-Chair for Clinical Affairs. The SQO should chair the Surgical Quality 
and Safety Committee. The responsibilities of the SQO are best described in the 
America College of Surgeons Optimal Resources for Surgical Quality and Safety [7]:

•	 Provide leadership in surgical quality and safety
•	 Establish a structure for leading surgical safety and quality efforts that are inte-

grated within the existing governance structure
•	 Develop mechanisms to improve surgical quality and safety through perfor-

mance improvement, project management, and QI principles
•	 Cooperate with other institutional leaders to establish quality and safety goals
•	 Seek out best practices and QI techniques to share with colleagues
•	 Demonstrate to external stakeholders such as accrediting bodies, regulatory agen-

cies, payors, and patient advocates that the department and institution are com-
mitted to quality and safety by leading collaborative efforts with these bodies

•	 Understand and address along with other hospital quality and safety officials the 
regulatory metrics applied to surgical patients

Ideally, the SQO should be an experienced, well-respected active clinician, who 
demonstrates personal accountability, reliability, outstanding communication skills, 
charisma, and effective leadership skills. The SQO must be able to communicate 
effectively her or his compelling vision for the creation of an optimally safe and high 
quality surgical environment. In addition, the SQO should have formal training in QI 
processes and a familiarity with the quality- and safety-related data sets such as NSQIP.

In addition to chairing the Surgical Quality and Safety Committee, the SQO 
should have the oversight of all surgery-related institutional and extra-institutional 
data sources (M + M conferences, root cause analyses, AHRQ data, NSQIP data, 
etc.). The SQO will interface with the Medical Staff Office to insure adequate qual-
ity and safety data are available for credentialing and re-credentialing decisions. 
The SQO will also interface with the Surgical Education Office to insure robust 
quality and safety education for all staff.

�The Surgical Quality and Safety Committee

The purpose of the Surgical Quality and Safety Committee (SQSC) is to provide 
leadership in the measurement of surgical safety and quality and in the implementa-
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tion of quality and safety improvement efforts. Chaired by the SQO, the committee 
should be truly multidisciplinary: Our committee includes:

•	 Surgeon-in-Chief (SQO at our institution): Chair
•	 Anesthesiologist in Chief
•	 Representatives from Adult and Pediatric Surgical Services
•	 Infection Control Representative
•	 Perioperative Nursing Leader
•	 OR Administrator
•	 Director of Office of Quality and Safety
•	 Chief Medical Officer
•	 Nursing Director of Center for Pre-operative Assessment
•	 Head Nurses from Surgical Floors
•	 Pharmacy Representative
•	 Risk Manager
•	 Surgical Chief Resident
•	 Director of OR Nursing Professional Development

Other participants (blood bank, environmental services, medical engineering, 
pathology, etc.) are invited as needed to address specific issues.

Our key committee metrics include:

	1.	 Surgical Outcomes as defined by NSQIP, AHRQ measures, National Healthcare 
Safety Network (NHSN) infection data and others as deemed appropriate by the 
committee

	2.	 Results of Annual Culture of Safety Survey conducted by hospital
	3.	 Results of internal audits, incident reports, root cause analyses, and other inter-

nal data
	4.	 Patient experience data
	5.	 Staff engagement data

Committee success criteria include demonstrable and sustained improvements in 
quality and safety determined by the above metrics, absence of “never events,” 
decrease in medicolegal claims, improvements in staff engagement and satisfaction, 
and improvements in patient satisfaction.

The monthly agenda includes a review of all key metrics, especially if any new 
reports are available since the prior meeting, review of internal audit data, discus-
sion of the progress of any ongoing QI projects, and a case report of an adverse 
event or near miss that occurred since the prior meeting. The meeting concludes 
with an invitation for any committee member to bring forth any concerns for discus-
sion and potential action.

Examples of QI projects launched recently by our committee include our 
Perioperative Pneumonia Prevention Project, which will be discussed as the case 
study at the conclusion of this chapter, and most recently a revision of our venous 
thromboembolism risk assessment tool and order sets.
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�Culture

While individual accountability has always been a major component of the surgical 
ethos, blaming and shaming discourage disclosure and are likely counterproductive. 
On the other hand, individual errors of omission and commission still harm or 
threaten to harm patients, so surgery departments cannot adopt a blame-free culture. 
Creating the correct balance between individual and corporate accountability is the 
goal of a just culture [9].

In a just culture, errors causing adverse outcomes and near misses are thoroughly 
investigated and characterized according to one of many hierarchical schemes. For 
example in Leonard and Frankel’s system errors are characterized as [10]:

Type of error Response

Unintentional Caregiver to participate in investigation and subsequent 
remediation and education

Resulting from risky actions Caregiver coached and participates in ongoing staff education 
regarding event

Resulting from reckless 
actions

Caregiver may be disciplined and subject to re-training
Caregiver to help educate staff

Resulting from malicious 
actions

Disciplinary and potential legal action. Immediate suspension

Resulting from impaired 
judgment

Performance evaluation, offer, or mandate help events
Discipline may be warranted for egregious or repeated events

In addition, Leonard and Frankel recommend subjecting errors in the first three 
categories to a test to evaluate for potential systemic causes for the error. If three other 
caregivers with similar expertise would have done the same thing in similar circum-
stances, then the system supports errors, supports risky actions, or supports reckless 
actions and requires fixing. In these cases, the system leaders share the accountability.

A just culture will thrive only in circumstances where all team members are 
empowered to speak up about errors made by themselves or others whether or not 
the errors resulted in harm to a patient. A prerequisite for such an open and empow-
ering environment is psychological safety. A psychologically safe environment is 
one in which individuals feel safe to take interpersonal risks by sharing information, 
questioning prevailing methods, recommending improvements, and taking initiative 
to implement these improvements [11]. Abundant data support strong roles for psy-
chological safety in promoting upward communication in an organization and in 
enhancing learning in an environment requiring collaboration. In the operating 
room, both effective upward communication and collaborative learning are essential 
for safe and high-quality outcomes. Creating a psychologically safe environment in 
the operating room is the surgeon’s responsibility. Hostile or passive aggressive 
interactions among members of the team preclude psychological safety, inhibit 
communication and learning, and will lead to suboptimal outcomes.
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�Safety and Quality Improvement Tools

�Credentialing and Privileging

Credentialing is the process through which a hospital or other health care facility 
determines whether a practitioner’s education, training, and background meet the 
facility’s standards for staff membership. Privileging is the process through which 
staff members are granted permission to use specific techniques or to treat specific 
conditions at the facility. Criteria for physician/surgeon credentialing are usually 
established at the institutional level and apply across all specialties, while privileg-
ing is specialty specific and usually determined at the department level. Usual cri-
teria for credentialing usually include a valid medical degree (MD, DO, or 
equivalent), a valid state medical license, specialty board certification (or board 
eligibility for entry level physicians), absence of adverse licensure actions, passage 
of a criminal background check, possession of valid state and federal licenses for 
the prescription of controlled substances, possession of intact medical liability 
coverage, and completion of a questionnaire regarding drug and alcohol use and 
general physical and mental health. Most facilities require re-credentialing at 
2-year intervals.

Privileging is much more complex, especially in the procedural specialties, 
because of the rapid evolution of technology. For broad-based skill sets and the 
management of common conditions, privileging is often rolled up into the creden-
tialing process. For example, a surgeon, board certified in general surgery, when 
credentialed, will often be given “Core General Surgery Privileges,” which cover 
the commonly seen surgical conditions and commonly performed procedures. 
Surgery department leadership will decide what is included in these core privileges. 
Certain high-risk procedures may be excluded and privileging in these areas reserved 
for those with advanced training or a proven track record. For example, core general 
surgery privileges may include colectomy for colon cancer or diverticulitis, but may 
reserve low anterior resections and pouch reconstructions for inflammatory bowel 
disease for surgeons with advanced training in colorectal surgery.

Emerging technologies pose real challenges in privileging. Currently robotic and 
endovascular technologies are progressing so rapidly surgeons are forced to learn 
on the fly. While some new technologies and procedures are so similar to previously 
mastered earlier versions that learning on the fly is safe and simple, others require 
new knowledge and skill sets. The American College of Surgeons Committee on 
Emerging Technologies and Education (ACS-CESTE) has promulgated the follow-
ing requirements for privileging in procedures requiring new technology didactic 
educational training [8]:

	1.	 Skills training (inanimate simulation)
	2.	 Skills training (supervised/proctored)
	3.	 Incorporation into practice
	4.	 Measurement of results
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The details applied to these requirements such as the required number of proc-
tored cases vary based on the complexity and risk of the procedure. Proctors must 
be unbiased in offering privileging recommendations based on their observations.

Initial privileges for procedures requiring new technology should be conditional 
and based on acceptable performance and outcomes in a specified number of cases. 
In order to maintain privileges without additional proctoring, surgeons should be 
required to perform a specified number of the new cases annually and provide 
detailed results reporting including follow-up data. It is likely that in the future 
patient-reported outcomes data will be incorporated into decisions regarding con-
tinuation of privileges.

Renewal of privileges should be based on acceptable performance in a specified 
number of cases over a specified period (usually 2 years). Renewal of privileges 
usually coincides with re-credentialing and requires submission of case volume and 
case outcomes. Our process requires submission of a case log (generated by the OR 
billing system), a summary of all cases reported at morbidity and mortality confer-
ence, and AHRQ patient safety indicators, along with a statement from the depart-
ment chair attesting to the surgeon’s performance. This constitutes the Ongoing 
Professional Practice Evaluation (OPPE) required by the Joint Commission. At any 
time, evidence for substandard performance can trigger an off-cycle review of cre-
dentials and privileges or Focused Professional Practice Evaluation (FPPE).

�Checklists, Briefings, Debriefings

In The Checklist Manifesto, Atul Gawande points out that “the volume and com-
plexity of what we know has exceeded our individual ability to deliver its benefits 
correctly, safely, or reliably.” [12] Nowhere is this more evident than in the operat-
ing room. In the planning and conduct of a modern surgical procedure, there are so 
many details that require attention it is inconceivable that any one person or even 
any one team can keep them all at top of mind. Even before a patient enters the OR, 
myriad details require attention. At our institution, entry into the OR requires a 
completed “Ticket to Safety” (Fig. 3.5):

The preoperative holding area nurse, surgeon, anesthesiologist, and circulating 
nurse must each complete their sections on pages 1 and 2 before the patient can be 
moved into the OR.  In addition, the attending surgeon must personally sign the 
ticket to confirm that she/he is on site and available. Page 3 is the template for 
documentation of the pre-induction team briefing, the pre-incision time-out, and the 
post-procedure debriefing.

While it is surprisingly difficult to get precise statistics on wrong site, wrong 
patient, wrong procedure surgical events in the U.S, the NHS in the UK reported 
172 such events between April 1, 2017 and January 31, 2018 [13]. That such events 
keep happening, despite the current ubiquity of surgical safety checklists, suggests 
that this tool, while necessary, is insufficient. Just having a checklist is not enough. 
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Fig. 3.5  Surgical safety checklist

SURGICAL SAFETY
CHECKLIST- PAGE 1

SURGICAL SAFETY CHECKLIST

Pre-op Nurse

Surgeon
Verify patient identification with name and date of birth using active communication

Confirm the procedure, side, and site

H&P completed within 30 days

Relevant laboratory and radiologic imaging stucflti available and reviewed

Required implants, devices and/or special equipment is available

Required Blood Products Ordered

Antibiotic Prophylaxis Ordered

DVT Pharmacologic Prophylaxis Ordered

Surgical Site Marked

CONFIRMATION: The Attending Surgeon is on site and available for the planned procedure time.

Surgeon or Designee's Printed Name: Pager #:

Date: Time:Surgeon or Designee's Signature:

Additional Marking Required Pre-induction

Yes

Yes

N/A

Yes
N/A

Yes

N/A

Yes, Pre-induction
Yes, Post-Op per MD orders
Not Required

Yes, Pre-induction
Yes, Post-Op per MD orders
Not Required

Updated Medication Reconciliation present

I have re-examined the patient and there are no changes noted
Changes Noted; see progress note

Initials

Verify patient identification with name and date of birth using active communication

Confirm the procedure, side, and site

H&P completed within 30 days

Pre-op Nursing Assessment Complete

Report Given to:

Pre-Op Nurse's Printed Name:

Pre-Op Nurse's Signature: Date: Time:

• Documentation, labels, ID band

• With the patient
• With the consent (dated within 90 days)
• With the H&P

• Documentation Hospital generated labels, ID band

• With the patient
• With the consent (dated within 90 days)
• With the H&P

Initials

Alternative
Site Marking
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Anesthesia Provider
Verify patient identification with name and date of birth using active communication

Confirm the procedure, side, and site

Pre-anesthetic assessment completed including review of relevant laboratory tests

DVT Prophylaxis Plan Confirmed

Blood sample to Biood Bank
Yes

To be drawn in OR

Yes

Yes

N/A

N/A

Yes
N/A

Yes
N/A

Yes
N/A

N/A

Blood products available if applicable

Antibiotic Administration Plan Confirmed

Anesthesiologist's Printed Name:

Anesthesiologist's Signature:

I confirm that I will remain on the Hospital Campus and am available for the planned procedure.

Attending Surgeon:

Signed: Date: Time:

Signature: Date: Time:

Date: Time:

Initials

• Documentation Hospital generated labels, ID band

• With the patient
• With the consent (dated within 90 days)
• With the H&P

• With the patient
• With the consent (dated within 90 days)
• With the H&P

Circulating Nurse
Verify patient identification with name and date of birth using active communication

Confirm the procedure, side, and site

H&P completed within 30 days

Required blood products, implants, devices and/or special equipment are available

Pre-Op Nursing assessment reviewed

Surgical Site marked by Performing Physician

Circulating Nurse's Printed Name:

Circulating Nurse's Signature: Date: Time:

Initials

• Documentation Hospital generated labels, ID band

Attending Surgeon Presence:

Attestation: I have reviewed the Surgical Safety Checklist and I confirm that all sections are complete.

STOP

DO NOT PROCEED TO THE OPERATING ROOM UNTIL ALL SECTIONS ARE COMPLETE

Fig. 3.5  (continued)
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If the checklist is treated as just another obstacle to getting a case started, it will be 
filled out carelessly. The optimal use of checklists, such as our Ticket to Safety, 
requires complete buy-in by all team members. To achieve sustainable buy-in sur-
geons, as team leaders, must set an example. Errors in completing the checklist, 
either failure to complete properly or entry of erroneous data, must be taken seri-
ously and characterized as unintentional, risky, reckless, or (rarely) malicious, and 

PRE-INDUCTION BRIEFING

BRIEFING WAS PERFORMED

Circulating RN:

Date:

Time:

BEFORE INDUCTION OF ANESTHESIA IN THE OPERATING ROOM

Patient is Identified with Name and Date of Birth

Procedure Site and Side Confirmed

Procedure is Verified with the Consent, Specific Details are Discussed and
Concerns Addressed

Allergies Noted if Applicable

Airway Concerns

EBL and Required Blood Products

Required Equioment and/or lmplants

Patient Positioning

Medications: glycemic control, beta blockers, special considerations

Antibiotic Status

DVT Prophylaxis

Other Procedure or Patient Specific Concerns

POST-OP DEBRIEFING

DEBRIEFING WAS
PERFORMED

Circulating RN:

Date:

Time:

PRIOR TO THE ATTENDING SURGEON LEAVING THE OPERATING ROOM

Verification of Procedure Performed

Sharp, Sponge and Instrument Counts complete and reconciled

Specimens Reconciled

All procedure specific documentation Reconciled (Wound Classification,
ASA, etc.)

Unexpected Issues Discussed

Recovery and Post-op management addressed

Identification of Equipment and/or Case Specific Issues

Patient Transferred to:

Report Given to:

TIME OUT

TIME OUT WAS PERFORMED

Circulating RN:

Date:

Time:

BEFORE INCISION

The Clinician performing the procedure is responsible for initiating the Time-Out

STOP and call the TIME OUT, Eliminate noise/distractions

Patient Identified with name and date of birth

Procedure, Site and Side are verified with the Consent

All present in the OR are introduced by  Name and Role

Surgical Site marking is visible after prepping and draping

Patient positioning is confirmed

IF NO DISCREPANCIES are noted, PROCEED with planned procedure

THE TIME OUT SHOULD BE REPEATED WHENEVER
1. The patient's position changes

2. A new clinician takes over the case
3. Another surgical procedure is performed

Fig. 3.5  (continued)
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addressed accordingly. Audits of checklist completion should be routine and results 
reported regularly to all staff. Performance evaluations should include checklist 
compliance and accuracy. Those with perfect records should be rewarded and those 
with repeated deficiencies disciplined. An adverse event should not be the only trig-
ger for action.

Checklist fatigue is a real phenomenon characterized by an increasingly lacka-
daisical attitude toward checklist completion. Those with checklist fatigue treat this 
critically important process as just another barrier preventing them from getting 
their cases done. In order to prevent checklist fatigue and insure active engagement 
by all team members, pre-induction briefings are critically important. Led by the 
surgeon, these briefings start with the introduction of all team members and are then 
scripted to include confirmation of patient identity, procedure, site, and side, site 
marking, patient positioning, anticipated airway and other anesthesia related con-
cerns, allergies, availability and visibility of necessary imaging studies, presence of 
essential implants or other equipment, anticipated need for blood products and their 
availability, anticipated high risk portions of the procedure, and the fire risk assess-
ment score. The script for the pre-induction briefing at our institution is shown in 
the figure below (Fig. 3.6). A poster size copy of this image is posted in each OR at 
our institution. It is essential that after the scripted portion of the briefing all team 
members are encouraged to voice any concerns and to ask for clarification of any 
ambiguities. At briefing completion, all team members should be asked to confirm 
their understanding and agreement.

SURGICAL
SAFETY PROTOCOL

PRE-INDUCTION
BRIEFING

STOP

POST-OP
DEBRIEFING

BEFORE INCISION
TIME OUT

Team Members Introduce
themselves
• Patient ID
• Procedure,site,side marking
 confirmed with consent
• Allergies
• Antibiotic Prophylaxis
• Equipment/implants available
• Medications needed on field
• Blood products
• VTE prophylaxis
• Anticipated diffcult airway
• Intended position
• X-rays/PACS on screen
• FRA Score
• Post op plan

Does anyone have any
concerns?
Initiated by surgeon or designee Initiated by the attending surgeon

Initiated by the attending surgeon
before leaving the room

• Patient ID
• Procedure, site, side 
 confirmed with consent
• Surgical site mark visible
• Patient position

• Procedure that was performed
• Instrument counts complete
• Specimen review and
 disposition
• Equipment/Instrument
 concerns
• Post-op patient destination
 and plan of care

Are we ready to proceed?

Fig. 3.6  Script for briefing, time-out, and debriefing
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After a properly done pre-induction briefing, the pre-incision “time-out” becomes 
a very brief pause as a final check on patient identity, procedure, site, and side 
(Fig. 3.6). After the surgeon conducts the “time-out,” the anesthesia and OR nursing 
teams should voice their agreement or any concerns prior to initiation of the case. 
The surgeon should be handed the scalpel only after all have expressed agreement.

The postoperative debriefing is also an essential element in OR communication. 
The script for the debriefing is also shown in Fig. 3.6. Prior to leaving the room, the 
attending surgeon should initiate the debriefing to confirm procedure, accuracy of 
counts, specimens and their appropriate handling (including appropriate completion 
of pathology requisition), and postoperative plan for the patient including a detailed 
discussion of potential areas of concern with detailed instructions as to what to be 
on the look-out for. In addition, any problems with the case related to equipment or 
unanticipated events should be discussed. The debriefing is also an opportunity for 
the surgeon to thank his/her team, to compliment those whose performance was 
excellent, and to discuss areas in which improvement is expected during the next 
similar case.

From the scripts shown in Fig. 3.6, it might seem that the briefing and debriefing 
will take so much time and effort as to be disruptive of efficiency. With appropriate 
case planning and preoperative evaluation and in the absence of any major discrep-
ancies discovered during the briefing, it should take less than 2 minutes. Of course, 
if issues are uncovered during the briefing, it may delay the case, but such delays are 
warranted and in the long run will improve both efficiency and safety. Likewise, in 
the vast majority of cases, a thorough debriefing will take less than 2 minutes. This 
is time very well spent!

�Performance Dashboard

Another potential tool for quality and safety is the surgeon-specific dashboard. An 
example of such a dashboard is shown in Fig.  3.7, with the surgeon identifiers 
removed.

Dashboards such as this allow quality, safety, patient experience, length of stay, 
record completion, and other data to be displayed in one location. Development of 
appropriate software links can allow automatic updates at regular intervals. These 
data are extremely useful at the time of re-credentialing or if the need for a focused 
professional practice evaluation (FPPE) arises.

�Case Study in Quality Improvement

When we received our first NSQIP semi-annual report (SAR), we were shocked to 
see that our rate of perioperative pneumonia placed us in the 9th decile among par-
ticipating hospitals. Truthfully, perioperative pneumonias had not even been a con-
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cern. Initially we questioned the validity of the findings and then pulled each 
pneumonia patient’s record for thorough review. While trying to explain why our 
rate was so high relative to most other hospitals (O/E = 1.34), we got our next SAR, 
which was no better. Working with pulmonology, anesthesiology, OR nursing, our 
center for preoperative assessment nurses, and pulmonary physiotherapists, we got 
to work to develop what became the Tufts Perioperative Pneumonia Prevention 
Program or T4P.

All surgical patients evaluated in our Center for Preoperative assessment under-
went a pneumonia risk assessment using an evidence-based pulmonary risk assess-
ment tool shown below (Fig. 3.8).

This risk stratification program linked directly to preoperative, intraoperative, 
and postoperative order sets and management guidelines shown below (Fig. 3.9).

The Breathe Protocol referenced in the above figure consisted of:

B Brush teeth in AM and PM and use antiseptic mouthwash.
R Really deep breaths repeatedly.
E Exercise lungs by using incentive spirometer 10 times per hour.
A Active coughing clears lungs.
T Take a walk at least three times per day.
H Head of bed elevated to at least 30° at all times.
E Education regarding the importance of above measures.

Risk Stratification
Green <7 Points
Yellow 7-12 Points
Red >12 Points

Risk Factor Points

>65
>80

ASA>3
ADLs

Independent
Partial dependency
Dependent

Type of Surgery (upper abd, chest,
Neuro, airway)
COPD, Pulm Hypertension, OSA

Severe Asthma
Smoking
Impaired Sensorium, Neuro-
muscular Disease, Swallowing
Difficulty

Unintentional weight loss >10%
BM1<22
General Anethesia
Surgery > 2 hours

Age
1
2
2

0
1
2

2

2
1

1
1
1
2
1

Fig. 3.8  Pneumonia risk stratification scoring system
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Nurses, respiratory therapists, and patients teamed up to make sure that all com-
ponents of the protocol were followed carefully.

Initial success with the T4P protocol was remarkable with the O/E ratio for all 
cases at our institution falling to 0.99 (5th decile) within 12 months of its implemen-
tation. However, over the ensuing year, we noted that the O/E crept back up to 1.2 
(8th decile) and remained high. In accordance with Plan, Do, Check, Act methodol-
ogy, we reviewed all 21 pneumonia cases from the most recent report year and 
found that 17 of them occurred in urgent or emergent cases that did not go through 
the standard preoperative assessment process. Based on this information, we taught 
our surgery residents to perform the assessment and initiate the appropriate order set 
for all patients, even though these urgent and emergent cases would not benefit from 
the preoperative pulmonary measures offered to those undergoing elective surgery. 
Review of our most recent data revealed significant improvement with our O/E ratio 
for pneumonia again approaching 1.

From this experience we learned three lessons. First, without accurate data with 
benchmarking, we would not have even known that we had a problem with postop-
erative pneumonias. Second, a multidisciplinary team can develop an effective pro-
gram to drive improvement and lower complication rates. Third, continued vigilance 
is essential so that quality improvement programs can be modified in order to sustain 
progress. We are now using these lessons to develop a similar program to improve our 
outcomes with respect to postoperative VTE rates and have seen dramatic progress.

Green Yellow Red

CPA/Pre-op Stop smoking
Learn BREATHE PROTOCOL

Stop smoking
Learn BREATHE PROTOCOL
Incentive spirometer
Oral hygiene

Goal directed fluid therapy
Lung protective ventilation
Selective use NG/OG tubes
Special ET Tubes if prolonged
intubation anticipated

Mandatory Incentive Spirometry
Early removal NG/OG
Consult pain management
BREATHE Protocol

VAP bundle
Early mobilization
Avoid Circuit Disconnection
Earl removal NG/OG

VAP bundle
Early mobilization
Avoid circuit disconnection
Earl removal NG/OG
Special ET Tubes

VAP bundle
Early mobilization
Avoid circuit disconnection
Earl removal NG/OG
Special ET Tubes

Daily respiratory therapy visits
(IS and Acapella)

Early removal NG/OG

Consult pain management
BREATHE Protocol

Goal directed fluid therapy
Lung protective ventilation
Selective use NG/OG tubes
Special ET tubes

Stop smoking
Learn BREATHE PROTOCOL
Incentive spirometer
Oral hygiene
PFTs/ ? Pulm Consult

Intra-op

Post-op
Not Intubated

Post-op
Intubated

Fig. 3.9  Pneumonia prevention measures based on risk score
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�Summary and Conclusions

An effective surgery quality and safety improvement program requires accurate data 
with benchmarks, a supportive departmental organization, a just and open culture 
that preserves individual accountability, and tools (checklists, dashboards, as well 
as appropriate credentialing and privileging functions). While the traditional mor-
bidity and mortality conference is still quite important as an educational tool for 
residents and faculty, it is much less effective as a tool for quality assessment and 
improvement. Individual cases reported at M + M conference or at root cause analy-
ses are anecdotes, which, though instructive, only occasionally provide a basis for 
sustainable systematic improvement. Reliable data with robust risk adjustment 
allow benchmarking and tracking of progress over time. Department organization 
must reflect the critical importance of quality and safety improvement by including 
a Surgical Quality and Safety Officer, who chairs a robust Quality and Safety 
Committee, charged with data analysis as well as the planning, implementation, 
monitoring, and, when necessary, modification of safety and quality improvement 
programs. Safety and quality programs will not thrive in an environment that is 
threatening and unforgiving. While individual accountability remains critically 
important in surgery, unintentional errors should be treated as opportunities for 
learning and improvement and not for blaming and shaming. A just culture with 
well-defined, transparent, and fair policies and procedures for dealing with error 
and behaviors leading to errors is essential. A variety of evidence-based effective 
tools are available to promote safety and quality in surgery. Stringent credentialing 
and privileging processes to insure that surgical staff are appropriately trained and 
sufficiently experienced are essential. Checklists, briefings, time-outs, and debrief-
ings are critical in the operating room. Longitudinal assessment of performance is 
facilitated by the use of division-specific and surgeon-specific dashboards. With 
robust data, appropriate departmental organization, a just culture, and well-designed 
tools, measureable and sustainable continuous improvement is achievable.
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Chapter 4
Infection Prevention Quality Metrics

Susanne Meninger, Hasan Fadlallah, Karen Dowler, and Shira Doron

It is estimated that healthcare-associated infections occur in 1 out of every 31 hos-
pital patients [1]. Healthcare-associated infections may cause patients to suffer 
emotionally, physically, and financially. Often, patients with healthcare-associated 
infections feel “dirty” or shunned, are afraid to infect family members, and are 
restricted from group supports and access to common areas of the very healthcare 
institutions in which their healthcare-associated infections were acquired [2]. It is, 
therefore, imperative that we use our resources wisely to ensure that we are reduc-
ing the number of humans affected by these infections. Infection prevention quality 
metrics are designed to achieve this goal.
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�History of Infection Prevention Quality Metrics

In 1847, Ignaz Semmelweis presented evidence that “childbed fever” was spread 
from person to person on the unclean hands of healthcare workers [3, 4]. His find-
ings led the way to the appreciation of hand hygiene as vital to infection prevention. 
Surgeons gradually adopted aseptic techniques that helped reduce patient suscepti-
bility to postoperative infections. During the 1950s, epidemic penicillin-resistant 
Staphylococcus aureus infections led to public awareness of healthcare-associated 
infections [5].

By the mid-twentieth century, infection prevention initiatives were being carried 
out sporadically in hospitals [6, 7], mainly led by physicians in large academic medi-
cal centers. Their focus was on prevention of infections in individual patients. Unlike 
the present day, healthcare-associated infections were not viewed as a public health 
issue, and public health resources were not allocated to these prevention efforts.

By the 1960s, viewpoints began to change, as hospitals began to be seen as com-
munities requiring interventions utilizing public health principles, strategies, and 
resources to control healthcare-associated infections. A model for prevention was 
built that consisted of: (1) systematic surveillance to identify healthcare-associated 
infections; (2) ongoing analysis of surveillance data to recognize potential prob-
lems; (3) application of epidemic investigation techniques to healthcare-associated 
infections; and (4) implementation of hospital-wide interventions to protect patients, 
staff, and visitors deemed to be at particular risk [4]. Although closer to the modern-
day approach, there was a striking lack of collaboration between hospitals and pub-
lic health authorities, with the public health departments being seen strictly as 
regulators rather than colleagues with a common cause, a dynamic that has shifted 
and improved over time.

The Centers for Disease Control and Prevention (CDC) began to conduct public 
health research and development activities related to healthcare-associated infec-
tions in hospitals in the mid-1960s. One such activity was the launch of the National 
Nosocomial Infection Surveillance program in 1970. A national network of hospi-
tals voluntarily conducted healthcare-associated infections surveillance using CDC 
methodology and reported infection rates to the CDC each month [4]. The National 
Healthcare Safety Network (NHSN) replaced this program in 2005 and continues to 
provide information to the public about the changing patterns of healthcare-
associated infections [4].

By the early 1970s, despite the increase in public and professional concern over 
healthcare-associated infections, there was no clear mandate that hospitals should 
have infection prevention programs and no clear uniform criteria for an appropriate 
structure. Some hospitals had no program at all. Research was needed to provide 
evidence that infection prevention programs were effective in preventing healthcare-
associated infections. The Study on the Effectiveness of Nosocomial Infection 
Control (SENIC), conducted in the early 1970s, was a rigorous investigation that 
compared outcomes in hospitals with and without infection prevention programs 
utilizing CDC standards [8]. The 338 participating hospitals were randomly selected 

S. Meninger et al.



49

and stratified by criteria such as geography, inpatient bed capacity, and teaching 
status. The study successfully demonstrated that hospitals with infection prevention 
programs (almost half of the study hospitals) had significantly lower rates of 
healthcare-associated infections than hospitals without programs [9]. In light of the 
study results, in 1976, The Joint Commission made it an accreditation requirement 
that hospitals have infection prevention programs that follow a set of CDC standards 
[10]. With this increased regulatory burden came the birth of two new career paths. 
The Infection Preventionist carries out the day-to-day tasks related to healthcare-
associated infection prevention and is supervised by the Hospital Epidemiologist. A 
typical day for an Infection Preventionist includes time spent entering data reports; 
rounding on patient care units to assess for proper practice related to devices and 
appropriate precautions related to specific pathogens; inspection of environments; 
writing and revising evidence-based policies, protocols and guidelines; conducting 
training sessions with staff; performing root cause analyses; gathering and present-
ing data to committees and task forces; creating action plans; assessing and monitor-
ing construction plans and activities; and professional development [21].

Around the turn of the twenty-first century, two crucial pieces of journalism, the 
Institute of Medicine (IOM) report “To Err is Human” in 1999 and a Chicago 
Tribune article series on hospital infections in 2002 [11], served to shape infection 
prevention and healthcare epidemiology into their modern-day form. The IOM 
report stated that medical errors in hospitals, with healthcare-associated infections 
being at the top of the list in terms of frequency, were leading to thousands of pre-
ventable deaths and injuries among hospitalized US patients each year [12]. Soon 
after, a series of investigative articles in the Chicago Tribune criticized hospitals for 
failing to prevent these infections and started an active debate about a more trans-
parent healthcare-associated infections prevention strategy [11]. As policy makers 
and consumers realized that a big portion of infections can be prevented by evidence-
based infection prevention programs, laws were made at the state level to enact 
public reporting of healthcare-associated infections.

In recognition of this growing interest in public reporting, experts at the CDC 
began working with the Healthcare Infection Control Practices Advisory Committee 
to develop recommendations to help guide future legislation [13]. Later, federal law-
makers also became involved in the issue of healthcare-associated infections. In 
2008, as part of the larger deficit reduction act, Congress mandated that the Centers 
for Medicare and Medicaid Services (CMS) stop giving hospitals increased pay-
ments to cover the additional cost of care for patients who develop healthcare-
associated infections [4]. In order to implement this strategy, CMS worked closely 
with CDC to identify healthcare-associated infections that were “reasonably prevent-
able” [4]. In 2010, Congress incorporated healthcare-associated infections preven-
tion into the value-based purchasing program of the Affordable Care Act [4]. CMS 
also began to require reporting of healthcare-associated infections to the National 
Healthcare Safety Network, beginning with central line–associated bloodstream 
infections (CLABSIs) in 2011, with data being publically available [4]. These 
requirements have led to a dramatic expansion in National Healthcare Safety Network 
enrollment, from roughly 300 hospitals in 2006 to approximately 3500 in 2010 [4].
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�Current State: The National Action Plan

The Department of Health and Human Services has several operating divisions 
united in the National Action Plan to reduce healthcare associated infections 
(HAIs), [14] including the CDC, the Agency for Healthcare Research and Quality 
(AHRQ), the National Institutes of Health (NIH), and CMS.  At its core, the 
National Action Plan seeks to improve patient safety and reduce healthcare costs 
by reducing rates of HAIs [15]. It sets goals for the reduction of central line–asso-
ciated bloodstream infections (CLABSI), catheter-associated urinary tract infec-
tions (CAUTI), specific surgical site infections (SSIs), methicillin-resistant 
Staphylococcus aureus (MRSA) bacteremia, and infections caused by 
Clostridioides difficile (C. difficile) [15]. The infection reduction goals were first 
set in 2009 and were revised in 2015 [15]. Progress was made on the 2013 targets 
in reducing CLABSI by 50% and SSI by 30% but not in reducing CAUTI, C. dif-
ficile, or MRSA bacteremia [17]. Some felt the goals were too difficult to achieve 
given the complexity of patients cared for [16], while some patient advocacy 
groups felt the reduction goals were not aggressive enough [16]. As a result, data 
reports, infection definitions, and goals are annually evaluated in an effort to opti-
mize reliability, comparability, and utility [16].

Healthcare-associated infections are incorporated into the annual National 
Patient safety goals of the Joint Commission, the accrediting organization for all 
hospitals in the US. CMS uses healthcare-associated infections in their value-based 
purchasing program [18] as do many commercial payers. CMS requires public 
reporting of healthcare-associated infections at the federal level. All 50 states (as 
well as the District of Columbia and Puerto Rico) have their own healthcare-
associated infections reduction action plans, which vary in goals and targets; how-
ever, most include six basic elements: CLABSI, CAUTI, SSI, MRSA bacteremia, 
C. difficile infection, and healthcare worker influenza vaccination [15]. These plans 
also qualify states to receive Preventive Health and Health Services Block 
Grants [15].

�Reporting of Healthcare-Associated Infections

In 2005 the CDC released a report recommending that states require healthcare 
institutions to publicly release healthcare-associated infections rates [13]. The 
report also advised that one or more of the following should be reported: (1) central 
line insertion practices; (2) compliance with surgical antimicrobial prophylaxis 
standards; (3) influenza vaccination rates among patients and healthcare personnel; 
(4) CLABSI rates; and (5) SSI rates following select operations [13]. As of 2016, 
there were more than 6000 US hospitals reporting through NHSN [20].

Although the intention of the NHSN guidelines is to provide standardization and 
consistency in reporting, there is nevertheless widespread variation in surveillance 
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and reporting methodology. New  York public health officials reviewed SSI data 
from coronary artery bypass cases and found that the categorization of the infec-
tions as superficial versus deep was only 86% accurate [23]. When they conducted 
a similar validation of CLABSI data, correcting errors increased the state’s CLABSI 
rate by 5.6% [24]. An analysis performed by Bagchi reviewed CLABSI validation 
data from 23 states and found an overall reporting error rate of 4.4% [25]. Reporting 
errors usually involve under-reporting as was seen in a Connecticut state validation 
of colon surgery infections where 34% of the 102 infections found in the validation 
had not been reported [26]. This potential variability in surveillance and reporting 
[22–26] reduces the validity of a metric for use in a program such as value-based 
purchasing.

�Diagnostic Stewardship

Diagnostic stewardship is defined as coordinated systems or user-based interven-
tions designed to promote evidence-based utilization of diagnostic tests, with the 
primary goals of improving value and care quality and safely reducing cost [28]. 
Diagnostic tests are ordered routinely in healthcare settings, but the process of 
ordering and interpreting tests is complex and can result in diagnostic errors. The 
thought process around ordering tests should take into account the clinical scenario 
and pretest probability of the condition for which the test is obtained. False positives 
can occur, especially when clinicians order tests for patients without symptoms or 
risk factors specific for the disease process. Microbiologic tests including cultures 
and C. difficile tests that are performed on patients without clinical evidence of 
infection are often positive, reflecting colonization by bacteria or fungi, a condition 
that does not require treatment. Despite the absence of true infection, prescription 
of antimicrobials to patients with positive tests is common. Antimicrobial therapy, 
whether necessary or unnecessary, results in disturbance of the microbiome, can 
lead to development of antimicrobial resistance and/or C. difficile, and incurs cost. 
When these false-positive microbiologic tests are in the context of evaluation for 
infection in a hospitalized patient, they may meet criteria for a reportable infection, 
regardless of whether or not the clinician caring for the patient decides to initiate 
therapy. Urine cultures obtained from patients without urinary symptoms are the 
most common example of inappropriate testing for infection, as these positive tests 
do not represent true infection requiring treatment [27, 29]. Proper use of diagnos-
tics is therefore an essential element in both successful infection prevention and 
antimicrobial stewardship programs. When diagnostic stewardship is applied to the 
evaluation of infection, it can be a valuable tool in the effort to lower reportable 
healthcare-associated infection rates [27, 28].

Examples of diagnostic stewardship interventions used to decrease reportable 
HAIs include education on test ordering and result analysis, protocols for proper 
specimen collection, laboratory policies, and computerized decision support 
designed to limit tests. Diagnostic stewardship has been described by Morgan 
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et al. [28, 30] to occur in three stages: pre-analytic (test-related decision making 
and specimen collection), analytic (relating to laboratory practices including pro-
tocolized or reflex test algorithms), and post-analytic (selective reporting, such as 
the reporting of susceptibility to only a limited number of antimicrobials to 
encourage the use of narrower spectrum agents). Diagnostic stewardship has been 
shown to effectively reduce a variety of unnecessary general inpatient medicine 
tests, from excessive or redundant daily inpatient labs to diagnostic imaging [28, 
31, 32]. Diagnostic stewardship strategies are varied and include user-based 
approaches (e.g., auditing, price display, and provider feedback) and systems-
based approaches (e.g., modifications to the computerized physician order entry 
system requiring selection of an indication for testing and inappropriate specimen 
rejection) [28].

There is discordance between surveillance-based definitions of infection and 
clinically relevant criteria for the diagnosis and treatment of infection. For 
example, current National Healthcare Safety Network surveillance definitions 
for hospital onset C. difficile infection require only a positive test for C. difficile 
from an unformed stool specimen on or after hospital day 4, irrespective of 
patient symptoms or possible alternative diagnoses, whereas clinical practice 
guidelines are much more restrictive as they acknowledge the large proportion 
of patients who have asymptomatic carriage of C. difficile [28, 33, 34]. 
Furthermore, the highly sensitive nature of new diagnostics, such as polymerase 
chain reaction–based testing for C. difficile, may be even more likely to identify 
colonized rather than clinically infected patients than traditional tests [28]. That 
can cause an artificial increase in healthcare-associated infection rates as labo-
ratories update their technology. On the other hand, efforts to reduce unneces-
sary testing can lead to inadvertent harm to patients if infections are missed. 
Thus, a major objective for diagnostic stewardship for healthcare-associated 
infections is to identify the “sweet spot” of test utilization that minimizes over 
diagnosis and false positive results while maximizing appropriately indicated 
testing and true positive results [28]. This spot likely will be infection and popu-
lation (e.g., disease prevalence) specific [28]. Another potential harm of diag-
nostic stewardship relates to clinician frustration with perceived restrictions to 
their autonomy in choosing diagnostic tests. This can be overcome by transpar-
ent education and open dialogue. Importantly, diagnostic stewardship should be 
flexible allowing for exceptions and offer solutions rather than obstacles in situ-
ations where it is appropriate. For example, a hospital laboratory may require a 
positive urinalysis before processing a urine culture, with the ability to order 
urine cultures without urinalysis in pregnant women or patients undergoing 
invasive urologic surgery, because treatment of asymptomatic bacteriuria is 
appropriate in these situations [28].

As with any quality improvement effort, in developing a diagnostic stewardship 
program, measurement of process measures is vital to ensure that stewardship inter-
ventions are having their intended effects. This would include an assessment of 
testing rates, including tests that are rejected from processing [28].
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�Healthcare-Associated Infection Metrics

Comparative databases for healthcare-associated infections use a variety of metrics 
to report infections. An incidence rate is calculated using a numerator representing 
the number of infections, and a denominator, which differs depending on the infec-
tion type. Denominators can be device days, patient days, or the number of surgeries 
of a specific type, often multiplied by 100 or 1000. While incidence rates are useful 
when compared between time periods in the same unit, they are less useful for com-
parisons between different units with different patient populations and virtually irrel-
evant for comparing different hospitals, where patient populations can differ widely. 
On the other hand, the standardized infection ratio (SIR) is a newer metric that is 
used to provide risk-adjusted comparisons between facilities. The SIR represents the 
observed number of infections divided by the expected number of infections as 
determined by the NHSN based on a set of adjustment variables [35]. Each health-
care-associated infection metric has a different set of variables that are used to calcu-
late the expected number of infections. Device-related infections are risk adjusted at 
the hospital and unit level (see Table 4.1 for a summary of healthcare-associated 
infection metrics that are included in the CMS Hospital Compare publicly reported 
data). An SIR value of 1.0 represents the expected rate of infection [35]. Values 
higher than 1.0 are considered to be indicative of worse than expected performance, 
and values below 1.0 indicate better than expected performance with respect to 
reduction of infection. SIRs are reported along with a statistical significance indica-
tor. When an SIR is not statistically significant, it is interpreted as not different than 
expected [35]. There are several important limitations to the use of SIRs. First, they 
are not available when a metric’s number of expected infections is less than one [35], 
so this measurement becomes less relevant as healthcare environments reduce infec-
tion or when denominators are small. Second, the SIR is based on the number of 
expected infections as calculated from a baseline time period that is typically several 
years in the past. The 2018 SIRs are derived from infections reported in 2015 [35]. 
These will be used until 2020, at which point the baselines will be re-evaluated and 
most hospitals’ SIRs will reset to close to 1.00. As we approach the 2020 goal date, 
the SIR becomes less meaningful and more difficult to interpret, being based on a 
5-year-old comparison. For example, the goal for CLABSI is for all US hospitals to 
achieve an SIR of 0.5 by 2020. When a new baseline is set in 2021, a hospital that 
reached the DHHS 2020 goal will suddenly have an SIR of 1.0 or even higher.

The CDC provides tools to assist with prevention efforts. One such tool is known 
as the Targeted Assessment for Prevention strategy report [36]. This allows a hospi-
tal to rank its units from worst to best performing with the idea that concentrating 
deployment of resources to the worst performing units (targeting efforts) will be 
most effective in reducing healthcare-associated infections overall [36]. The report 
also compares units to like units nationwide. Data are presented in terms of the 
cumulative attributable difference (CAD), which is the number of infections that 
must be prevented to achieve the DHHS goal [36]. The cumulative attributable 
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difference metric may be easier for providers and administrators to understand than 
rates or SIRs. While the report is a helpful tool, it can take only one or two infec-
tions in a short period of time for the best performer to become the worst. Even the 
best performers need to be monitored for practice drift. No indicator is ideal for 
every situation or patient population, but standard surveillance criteria and defini-
tions that have evolved and are corroborated with other professional metrics are 
making comparison among institutions more reliable. This has allowed DHHS to 
set national infection reduction targets for performance improvement and to moni-
tor progress.

�Performance Improvement

A variety of strategies have been demonstrated in well-conducted studies to effec-
tively decrease healthcare-associated infection rates. Some examples of evidence-
based interventions are listed in Table  4.1. These include the use of central line 
insertion checklists to reduce CLABSI, the use of early catheter removal protocols 
to reduce CAUTI, adherence to pre-operative antibiotic timing standards for SSI, 
and enhanced disinfection of surfaces for C. difficile infection. Often the interven-
tions being used by a facility to achieve a specific quality of care outcome are 
grouped together into a bundle. Bundles can be an effective way to roll out a set of 
interventions using streamlined resources (a single audit tool can be used to assess 
adherence, for example). Measurement of compliance with bundles (such as the 
ventilator-associated pneumonia process measures) is mandated by some states, yet 
studies have not been done that definitively show which elements of the bundle are 
actually responsible for preventing infection, or whether any of these elements can 
be dropped with the same outcome [37]. For example, some hospitals have adopted 
the use of ultraviolet (UV) light-emitting disinfecting robots for the prevention of 
C. difficile transmission with subsequent decreases in C. difficile infection rates. If 
those same hospitals then convert to hospital-wide sporicidal chemical disinfection 
and achieve a further decrease in C. difficile infection rates, can those hospitals 
discontinue UV disinfection without seeing a rise in infections, or are both interven-
tions contributing to the improved outcomes? Given the impact of other factors on 
infection rates (e.g., time of year, staffing ratios, and patient acuity), randomized 
controlled clinical trials are the only way to assess whether bundles and/or their 
specific elements are effective. These studies are becoming increasingly challeng-
ing to carry out as regulators mandate bundle compliance, and as outcomes (i.e., 
infections) become less prevalent.

Performance improvement tools are frequently employed as a means to reduce 
healthcare-associated infections. Though interventions often involve checklists, 
reminders, education, and policy revisions, in the hierarchy of intervention effec-
tiveness (Fig. 4.1), those methods are considered people dependent and therefore 
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Table 4.1  Summary of healthcare-associated infection metrics

Central Line–Associated Bloodstream Infection 
(CLABSI)

Catheter-Associated Urinary 
Tract Infection (CAUTI)

Denominator 1000 line days
Each nursing unit counts the number of patients 
with at least one central line each day (patients 
with more than one line are counted as one)

1000 catheter days
Each nursing unit counts the 
number of patients with an 
indwelling urinary catheter 
each day

Case finding Blood cultures. Central line has to be in place 
two calendar days

Urine cultures. Indwelling 
urinary catheter has to be in 
place two calendar days

Risk 
adjustment

Negative binomial regression model based on 
variables including: medical school affiliation, 
unit type, hospital type, hospital size, birth-
weight category (for neonates)

Negative binomial regression 
model based on variables 
such as: medical school 
affiliation, unit type, hospital 
type, hospital size, average 
length of stay

Defining 
infection

Certain organisms and certain line types are 
excluded. A patient who injects into their own 
line is excluded. Infection can be attributed to 
infection at another site and thus excluded if it 
meets criteria for that infection as set forth in 
the NHSN manual. Oncology patients with 
graft vs host disease or neutropenia can be 
classified as “mucosal barrier injury”–type 
infection and thus excluded

Certain organisms are 
excluded (yeast). Urine 
cultures with more than 2 
organisms are excluded. 
Symptoms are required and 
fever alone meets the 
definition. Cannot attribute to 
an infection at another site

Recent 
changes

Each year the organism list expands. Line types 
evolve. New patient care setting exclusions are 
added, such as patients on extracorporeal 
membrane oxygenation therapy

Yeast excluded as pathogen. 
Fever as a symptom can be 
age dependent

DHHS 2020 
goal (set in 
2015)

50% reduction 25% reduction

2016 progress 
(1 year)

11% reduction 7% reduction

Evidence-
based 
interventions

Central line insertion checklists with close 
attention to sterile technique
Antimicrobial coated central lines
Antimicrobial impregnated central line 
dressings
Daily assessment of line necessity and prompt 
removal
Diagnostic stewardship (limit blood draws 
through lines as they may be colonized)

Close attention to sterile 
technique during the 
placement of catheters
Maintenance of the urine 
collection bag below the level 
of the bladder
Use of alternative urine 
collection devices
Diagnostic stewardship 
(avoidance of the “pan 
culture” approach to fever 
work-up)

(continued)
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Table 4.1  (continued)

Surgical site infections 
(SSI)

Laboratory test identified C. 
difficile infection

Laboratory test 
identified MRSA 
bloodstream infection

Denominator 100 cases performed 1000 or 10,000 patient days. 
Infant units are excluded

1000 patient days

Case finding Microbiology cultures. 
Readmissions, operating 
room schedule review, MD 
notes with wound 
descriptions. Calls to 
patients post discharge

Microbiology lab testing Blood cultures

Risk 
adjustment

Variables depend on case 
type and include length of 
surgery, presence of 
diabetes, American Society 
of Anesthesiologists score, 
wound class, age, gender, 
emergency, trauma, body 
mass index

Community prevalence, 
C. difficile test method, 
medical school affiliation, 
number of ICU beds, 
hospital type, ED case

Community 
prevalence, average 
length of stay, 
medical school 
affiliation, number of 
ICU beds, hospital 
type

Defining 
infection

Complex definitions at 3 
levels: superficial 
incisional, deep incisional, 
and organ space

A positive C. difficile test 
after hospital day 3. Do not 
report if a repeat test is 
positive within 14 days 
from the same location

MRSA in the blood 
after hospital day 3, 
do not report if a 
repeat test is positive 
within 14 days from 
the same location

Recent 
changes

NHSN collaborates with 
surgical specialties to 
improve clinical 
congruence

No clinical interpretation is 
allowed. SIRs are provided 
for whole hospital only, not 
by unit

No clinical 
interpretation is 
allowed. SIRs are 
provided for whole 
hospital only, not by 
unit

DHHS 2020 
goal (set in 
2015)

30% reduction 30% reduction 50% reduction

2016 progress 
(1 year)

6% reduction in select 
procedures

8% reduction 7% reduction

Evidence-
based 
interventions

Close attention to sterile 
technique
Limiting foot traffic in 
operating rooms
Focus on environmental 
disinfection
Protocolized pre-operative 
antibiotics

Minimize the use of 
antibiotics that have a high 
propensity to cause 
C. difficile infection
Close attention to 
environmental disinfection 
using a sporicidal agent
Use of contact precautions
Diagnostic stewardship 
(send tests only when 
clinical suspicion for 
C. difficile infection exists 
without other causes for 
loose stool)

Use of contact 
precautions
Emphasis on hand 
hygiene
Reduce CLABSI

Adapted from Mu, et al., Hospital Compare and National Healthcare Safety Network [20, 33, 
35, 40–42]
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less effective [38]. Sustainable change requires systems-focused interventions with 
automated or forced functions when possible [38]. Examples of such interventions 
that have been shown to reduce healthcare-associated infections include: computer-
assisted forced functionality for ordering, safety needles, standardized pre-operative 
antibiotics, laboratory rejection of inappropriate specimens, and the use of ultravio-
let light–emitting disinfecting robots.

In an AHRQ publication soliciting thought leaders’ predictions for patient 
safety in 2025, Lucian Leape, internationally recognized as a leader of the patient 
safety movement, predicted that through accountability and professional training 

FORCING FUNCTIONS

AUTOMATION &
COMPUTERIZATION

SIMPLIFICATION &
STANDARDIZATION

System-focused

People-focused

REMINDERS, CHECKLISTS
& DOUBLE CHECKS

RULES & POLICIES

EDUCATION
& TRAINING

MORE
EFFECTIVE

LESS
EFFECTIVE

Fig. 4.1  The hierarchy of intervention effectiveness [38]
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that incorporates safety science training, HAIs will be nearly eliminated to the 
point that when one does occur, members of the healthcare system will wonder 
how this could happen and promptly commit to “this will never happen again” 
[39]. Kirk Hamilton, an architect specializing in design of healthcare facilities, 
describes an ideal, well-designed physical environment that is designed for ease 
of surface disinfection, optimal air handling, and enhanced compliance with hand 
hygiene [39]. David W.  Bates, an expert in health information technology, 
describes the integration of smart devices that can aid in prevention through iden-
tifying patients at risk [39]. Susan Sheridan, former Director of Patient 
Engagement for the Patient-Centered Outcomes Research Institute (PCORI), 
describes an environment where patients are true partners in care and patient 
safety research will explore the depths of the emotional and economic toll that 
arise when events such as HAIs occur [39]. As these advances hopefully become 
reality, infection prevention metrics will be here to stay, evolving to better indi-
cate our success or failure.

Controlling healthcare-associated infections to control healthcare costs? 
The Catheter-Associated Urinary Tract Infection (CAUTI) example 
According to Calderon, there are an estimated 290,000 CAUTIs annually in 
the US, resulting in excess healthcare costs totaling $290 million [19]. 
Calculations like these have been used to justify the increasing dedication of 
resources to healthcare-associated infection prevention efforts. But are the 
costs associated with these efforts actually offset by the avoidance of infec-
tions? The most effective method to reduce CAUTI is thought to be reduction 
of indwelling urinary catheter use. However, eliminating the use of these cath-
eters comes at a cost. Equipment such as bladder scanners and external urine 
collection devices is required for successful implementation [19]. Healthcare 
worker staffing may need to be increased to care for patients without indwell-
ing catheters, as they are more likely to need intermittent catheterization, 
assistance ambulating to the bathroom, and/or frequent changes of wet bed 
linens [19]. To avoid a relatively small number of infections in a given hospi-
tal each month, a much larger number of patients must be treated with these 
expensive interventions. Even with extensive nationwide efforts to decrease 
CAUTIs, national healthcare-associated infection rates have declined only 
modestly, with some recent years actually experiencing increased infection 
rates in a number of US states [20]. Because of the extensive resources that 
have been poured into the CAUTI initiative thus far, with minimal benefit 
seen, CAUTI remains controversial as an appropriate indicator of overall 
quality of care.
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Chapter 5
Evolution of Modern Cardiovascular 
Quality Metrics

Ifeany David Chinedozi and Benjamin Wessler

�Introduction: What Is Good Cardiac Care?

It is the winter of 1990 and a 68-year-old woman with a history of hypertension 
presents with a syndrome of stuttering chest pain and associated dyspnea. She was 
working at the time and was encouraged by her coworkers to go to the emergency 
room. Ultimately, she was admitted to her local hospital and treated for a non-ST 
elevation myocardial infarction and discharged home. She was told—and believed—
that the care she received was excellent.

At the time, there was a growing body of evidence to inform the treatment of 
patients with acute coronary syndromes (ACS) and there was clear evidence that 
aspirin therapy was associated with clinically meaningful decreases in the risk of 
recurrent vascular events and death [1]. Surprisingly though, at the time, there was 
no guarantee that she would receive aspirin. In fact there was a one in six chance 
that our patient would not receive this lifesaving medication during her hospitaliza-
tion despite the compelling data available at the time [2]. Quality measures in car-
diovascular medicine aim to close this disconnect—between the care that is 
delivered and care that is known to be effective. This chapter describes the evolution 
of these metrics with attention to limitations and a look toward what the future holds.

We explore the major themes that led to the growth and maturation of quality 
measures in cardiovascular medicine and explore whether these efforts have 
achieved their primary goal of improving the clinical outcomes that matter to 
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patients. There have been unintended consequences and even possible harm result-
ing from these measures, and we must appreciate these lessons as we look forward 
toward the future of this maturing science.

�In the Beginnings: Nightingale’s Impact on Healthcare 
Quality Measures

The very backbone of medicine has always been deeply rooted in the tenet that cli-
nicians, and particularly physicians, do good and minimize harm. However, this end 
has not always been met. In many instances throughout the history of medicine, it 
appears that much harm was done often because outcomes were not systematically 
assessed. How exactly physicians measured their performance was largely unknown 
until Florence Nightingale left her mark. Her insistence on measuring the outcomes 
associated with the treatments she provided as a nurse to wounded soldiers during 
the Crimean War led to what has been described as a revolution in understanding the 
quality of care [3, 4].

If the premise is true that the bedrock of medicine is grounded in the pursuit of 
good, and the veracity of the dictum “primum non nocere” is established, then the 
question of measuring outcomes becomes central to understanding the role of treat-
ments. Common sense might dictate that patient-centered outcomes should matter 
and should be an important benchmark in the practice of medicine. However, the 
evolution of medicine itself from a primarily paternalistic framework in some ways 
has contradicted the universal adoption of patient-centered outcomes-based prac-
tice. This can help explain why it took until the late 1850s for a credibly recorded 
account of outcomes-centered medicine.

�Good Cardiovascular Health: Not Just the Absence 
of Outcomes?

To begin understanding quality metrics in cardiovascular medicine, we must look 
first with a wide lens to see how cardiac health is defined. The American Heart 
Association (AHA) has outlined three broad targets and ideas that guide how car-
diovascular health is pursued, measured, and achieved: (1) primordial prevention, 
(2) childhood roots of cardiovascular diseases, and (3) balancing population-wide 
prevention with individualized approaches [5]. Cardiac health exists on a contin-
uum, and while interventions may have as an ultimate goal reducing the absolute 
risk of experiencing adverse events during one’s lifetime, it is clear that both good 
and poor cardiovascular health exist early in life. In cardiovascular medicine, met-
rics have largely focused on late clinical events and largely ignore the longitudinal 
view of these diseases (Table 5.1).
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Table 5.1  Identifying cardiac health metrics beginning early in life. Metrics exist across 
primordial, primary, and secondary prevention astrata

Poor health Intermediate health Ideal health
Goal/
Metric Definition

Prevalence, 
% Definition

Prevalence, 
% Definition

Prevalence, 
%

Current smoking
Adults 
>20 y of 
age

Yes 24 Former ≤12 
mo

3 Never or quit 
>12 mo

73 (51 
never; 22 
former >12 
mo)

Children 
12–19 y 
of age

Tried prior 
30 days

17 Never tried; 
never smoked 
whole cigarette

83

Body mass index
Adults 
>20 y of 
age

≥30 kg/m2 34 25–29.9 kg/
m2

33 <25 kg/m2 33

Children 
2–19 y of 
age

>95th 
percentile

17 85th–95th 
percentile

15 <85th 
percentile

69

Physical activity
Adults 
>20 y of 
age

None 32 1–149 min/
wk. moderate 
intensity or 
1–74 min/wk. 
vigorous 
intensity or 
1–149 min/
wk. moderate 
+ vigorous

24 ≥150 min/wk. 
moderate 
intensity or 
≥75 min/wk. 
vigorous 
intensity or 
≥150 min/wk. 
moderate + 
vigorous

45

Children 
12–19 y 
of age

None 10 >0 and 
<60 min of 
moderate or 
vigorous 
activity every 
day

46 ≥60 min of 
moderate or 
vigorous 
activity every 
day

44

Healthy diet score
Adults 
>20 y of 
age

0–1 
components

76 2–3 
components

24 4–5 
components

<0.5

Children 
5–19 y of 
age

0–1 
components

91 2–3 
components

9 4–5 
components

<0.5

Total cholesterol
Adults 
>20 y of 
age

≥240 mg/
dL

16 200–239 mg/
dL or treated 
to goal

38 (27; 12 
treated to 
goal)

<200 mg/dL 45

(continued)
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Primordial prevention efforts focus on minimizing the development of risk fac-
tors for cardiovascular disease [6, 7]. Good care within this preventive framework 
should start early in life before the development of established (traditional) cardio-
vascular risk factors and is distinct from the primary and secondary prevention con-
cepts that focus on the risk factors themselves. Primordial prevention generally 
focuses at the population level through education and public health initiatives to 
prevent development of cardiovascular risk factors (e.g., deterring cigarette smok-
ing or advocating for restricted sodium content in commercially available processed 
foods). These efforts often overlap with primary prevention interventions focused 
on patients who possess these risk factors though have not had events (e.g., statin 
therapy in patients with a 10-year predicted risk of atherosclerotic cardiovascular 
disease (ASCVD) >7.5%) and secondary prevention efforts focused on minimizing 
disease recurrence (e.g., dual antiplatelet therapy following acute myocardial 
infarction) [5].

Cardiovascular disease often begins early in adolescence or young adulthood. 
This recognition has shifted the focus of preventive strategies and the target for 
defining “good health” since many people come into middle adulthood with adverse 

Table 5.1  (continued)

Poor health Intermediate health Ideal health
Goal/
Metric Definition

Prevalence, 
% Definition

Prevalence, 
% Definition

Prevalence, 
%

Children 
6–19 y of 
age

≥200 mg/
dL

9 170–199 mg/
dL

25 <170 mg/dL 67

Blood pressure
Adults 
>20 y of 
age

SBP ≥140 
or DBP

17 SBP 120–139 
or DBP 
80–89 mm hg 
or treated to 
goal

41 (28; 13 
treated to 
goal)

<120/<80 mm 
hg

42

Children 
8–19 y of 
age

>95th 
percentile

5 90th–95th 
percentile or 
SBP ≥120 or 
DBP 
≥80 mm hg

13 <90th 
percentile

82

Fasting plasma glucose
Adults 
>20 y of 
age

≥126 mg/
dL

8 100–125 mg/
dL or treated 
to goal

34 (32; 3 
treated to 
goal)

<100 mg/dL 58

Children 
12–19 y 
of age

≥126 mg/
dL

0.5a 100–125 mg/
dL

18 <100 mg/dL 81

Poor Heath Metrics are common at young ages, long before clinic events occur. (Ref. Lloyd-Jones 
et al. [5])
Some percentages do not appear to add up because of rounding
SBP indicates systolic blood pressure: DBP diastolic blood pressure
aEstimate not reliable
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risk profiles that place them at a higher risk for adverse cardiac events. Increasingly 
it is recognized that when an initial cardiac presentation is in the setting of an acute 
event, there were a series of missed opportunities for interventions to improve an 
individual’s cardiac status. These early markers of cardiovascular risk have been 
come central to our understanding of how to improve cardiovascular health [5, 8] 
though they remain largely absent from the standard quality measures that are cur-
rently used in cardiovascular medicine.

As quality metrics mature, a third concept that guides measurement is the 
importance of balancing population-wide measurement strategies with individ-
ual measurement strategies. There is a population/risk paradox in cardiovascu-
lar medicine where the majority of events affect patients who are not in high-risk 
categories. This is because most of the population lies below average risk. 
Patients with high individual risk (e.g., prior MI) are unlikely to benefit from 
strategies focused on lower-risk patients (increasing appropriate primary pre-
vention statin prescriptions). At the same time, various screening strategies for 
hypercholesterolemia, diabetes, and hypertension utilized in adolescents and 
young adults that have led to marked reduction in cardiac events do little for 
patients with known disease who are already being treated. Appropriately bal-
ancing quality metrics for these different target populations (few high-risk indi-
viduals vs many low-risk individuals) is a central (and unresolved) tension in 
the contemporary era [5].

With cardiac care focused across these broad domains, the central questions that 
emerge are whether providers and health systems deliver (and patients receive) the 
care that is known to be effective and appropriate. To address these unknowns, pub-
lic and private entities have created systems to measure and broadly assess the qual-
ity of delivered cardiovascular care.

�Genesis of Cardiovascular Health Quality Measures

Given the diversity of ways to improve cardiovascular outcomes, improvements in 
health were long assumed. In fact there were many examples where patients were 
not made to feel better or live longer—and treatments were not having the intended 
effects. The scope of these contemporary issues became widely apparent only after 
the Institute of Medicine published their groundbreaking report of widespread 
healthcare-associated patient injuries [9]. With the publication of To Err is Human 
in November 1999, the public had to face these issues for the first time. There was 
intense media coverage and public discourse about the variety of ways patients are 
harmed through misuse, overuse, and underuse of medical resources. There was 
also substantial focus on iatrogenic injuries. Following this public engagement, the 
IOM produced a subsequent report aimed at highlighting what the pillars of health-
care should be in twenty-first-century America. The 2001 published report of 
Crossing the Quality Chasm: A New Health System for the 21st Century was far less 
user-friendly and did not receive as much attention [10]. However, the IOM identi-
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fied the six aims of healthcare that are applicable across practice settings and spe-
cialties. These are:

	1.	 Safety: patients and communities should be safe when they encounter the health-
care system as much as they could in their own homes

	2.	 Effectiveness: the evidence for medicine should be grounded in science and 
should be based on treatments that have been shown to be working well

	3.	 Patient centricity: the patient’s autonomy and cultural and social contexts should 
be integral to the interaction with and treatment of the patients.

	4.	 Timeliness of care: prompt administration of care should be implemented, reduc-
ing long waiting times and unnecessary delays to healthcare

	5.	 Efficiency: getting serious about maximizing available resources, reducing 
waste, and minimizing the total cost of healthcare to patients, insurers, and the 
government

	6.	 Equity: identifying and actively working to bridge the racial and ethnic divide in 
the health status of populations/communities [10, 11].

The public response to these reports were profound—evidenced by a 20% increase 
in the number of Americans who were dissatisfied with the quality of healthcare in 
general [12]. Although the IOM’s assessments were stark, the undeniable conclu-
sion was that systematic changes were needed. Following these groundbreaking 
reports, myriad efforts to standardize outcome measurement across many domains 
of patient care started to crystalize [11].

�Evaluating Health Services

Donabedian models are often used to examine health services and quality of care. In 
this framework, cardiovascular health quality assessment is classified into (1) struc-
ture, (2) process, and (3) outcomes quality evaluations. According to the Agency for 
Healthcare Research and Quality (AHRQ), structural measures relate to the capac-
ity of various healthcare systems to deliver high-quality care [13]. Examples of 
structural measures range from whether a cardiology group uses electronic medical 
records, to cardiologist to patient ratios. Process measures on the other hand address 
concerns such as the ability of cardiologists to deliver care that is deemed appropri-
ate for a given condition (i.e., aspirin therapy following acute myocardial infarc-
tion). Of note, a vast majority of current reportable quality measures are based on 
process measures and are often described as helping patients know what to expect 
for specific cardiovascular problems. Outcome measures in cardiovascular care rep-
resent measuring concepts that are indisputably more important to patients, for 
instance, the rate of bleeding or mortality after percutaneous coronary intervention 
in a given healthcare setting. Although outcome evaluation is currently considered 
the gold standard in the hierarchical order of quality evaluation, many variables, if 
not well adjusted for, can lead to misleading information (at best) and erroneous 

I. D. Chinedozi and B. Wessler



69

conclusions (at worst). Without robust guards against these potential errors, quality 
measurement might not accomplish the broad goals of improving outcomes 
that matter.

�Historical Perspectives of Outcome Versus Process-Based 
Quality Evaluation

Cardiovascular medicine was one of the first fields to implement standardized qual-
ity assessment metrics on a national level in the United States. Starting with Joint 
Commission on Accreditation of Healthcare Organizations (JCAHO) through to 
current efforts guided by the Hospital Readmission Reduction Program (HRRP) 
and beyond, there have been many attempts to measure the quality of care. Many 
lessons have been learned through these experiences as the field has moved toward 
understanding and effectively implementing quality evaluation (Fig. 5.1).

�1918–1980s: Early Experience

Leveraging ideas championed by Dr. Ernest Codman, the American College of 
Surgeons (ACS) developed a set of Minimum Standards for Hospitals in 1918 and 
initiated on-site hospital inspections. In 1950, the American College of Physicians, 

1950s

• JCAHO Minimum
  Standards

1980s

• CABG
  reporting in
  NY State

1990

• National
  Registry of
  Myocardial
  Infarction

1992

• Cooperative
  Cardio-
  vascular
  Project

1997

• JCAHO
  ORYX
  Initiative

1997

• National
  Heart
  Failure
  Project

2001

• HQSR
• BCBSM

2002

• OPTIMIZE-
  HF Trial
• Hospital
  Quality
  Alliance

2003

• Premier
  HQID

2005

• Hospital
  Compare

2010

• Affordable
  Care Act
• Value-based
  Purchasing

2012

• Hospital
  Readmissions
  Reduction
  Program

Fig. 5.1  Timeline of quality improvement programs in cardiovascular care. Green: quality mea-
surement programs; red: public reporting; purple: pay‐for‐performance programs. BCBSM indi-
cates Blue Cross Blue Shield of Michigan Participating Hospital Agreement Incentive Program, 
CABG coronary artery bypass graft, HQID hospital quality incentives demonstration, HQSR 
Hawaii Medical Service Association Hospital Quality Service and Recognition Pay‐for‐
Performance Program, JCAHO Joint Commission on Accreditation of Healthcare Organizations, 
OPTIMIZE‐HF Organized Program to Initiate Lifesaving Treatment in Hospitalized Patients With 
Heart Failure. (From Chatterjee and Joynt [14])
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American Hospital Association, American Medical Association, and the Canadian 
Medical Association joined the ACS to form the Joint Commission (formerly the 
Joint Commission on Accreditation of Hospitals (JCAH)). This umbrella organiza-
tion was, by design, an independent, nonprofit with the goal of providing voluntary 
hospital accreditation. The JCAH introduced a set of “minimum standards” of qual-
ity in the 1950s. This was the first codified attempt at systematic hospital health 
quality assessment and set the stage for quality evaluation. Data and methods from 
this program were later incorporated into the process for hospital accreditation 
under the ORYX initiative with the goal of identifying specific areas of improvement.

Approximately 30 years later, the state of New York took part in the first system-
atic evaluation of cardiac outcomes. Beginning in 1989, through a novel data collec-
tion program, the Cardiac Surgery Reporting System (CSRS) started to prospectively 
collect information on all patients who underwent open heart surgery. CSRS collected 
performance information for individual surgeons that was ultimately made public 
through a Newsday Freedom of Information Act request and published in 1991 [15].

Using aggregate data from this program, surgical outcomes were assessed across 
30 hospitals in New York, and coronary artery bypass grafting (CABG) outcomes 
took center stage [16]. CSRS looked at patients who had undergone surgical revas-
cularization without any other major cardiac surgery between 1989 and 1992. 
12,269 operations were performed in 1989, 13,946 in 1990, 14,944 in 1991, and 
15,733  in 1992 for a total of 56,892 CABG procedures. During the years under 
study, there was a 30.6% increase in cases and a decrease in mortality (from 3.53% 
to 2.78% over 4 years) despite an increase in disease severity (predicted in-hospital 
mortality rose from 2.62% to 3.54% over the same timeframe). This outcome trend 
was presented as evidence that quality improvement efforts were effectively reduc-
ing mortality following open-heart surgery (Table 5.2). This conclusion was chal-
lenged almost immediately.

A follow-up analysis tested a separate hypothesis that over these monitored years 
high-risk cases were treated elsewhere. Omoigui and colleagues looked at CABG 
cases performed at Cleveland Clinic from 1989 to 1993 and evaluated where patient 
referrals originated [17].

Their analysis showed that patients from New York (n = 482) were more often 
re-do procedures compared to patients from Ohio (n  =  6036) [44% vs 22%, 
P < 0.001]. New York patients treated at Cleveland Clinic were also more likely to 
be NYHA functional class III or IV (48% vs 42%, P = 0.04). These observations 
resulted in higher predicted mortality for New York patients treated in Cleveland 

Table 5.2  Volume, observed mortality, expected mortality, and risk-adjusted mortality in 
New York 1989 through 1992

1989 1990 1991 1992 Total∗
Volume 12,269 13,946 14,944 16,028 57,187
Actual mortality rate, % 3.52 3.14 3.08 2.78 3.11
Expected mortality rate, % 2.62 2.97 3.16 3.54 …
Risk-adjusted mortality rate, % 4.17 3.28 3.03 2.45 …

Reproduced from Ref. [16]
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compared to patients from Ohio (Fig. 5.2). Since these differences were not observed 
during the decade prior to the institution of the CSRS program, the authors claimed 
that the observed decrease in mortality in New York State may be related, at least in 
part, to outmigration of high-risk cases to other centers.

Through insights gained from this early experience, it became clear that there are 
numerous threats to accurate measurement and interpretation of cardiovascular met-
rics (Table  5.3). Providers and health systems can act to improve measurement 
objectives without actually improving the clinical outcomes that matter to patients. 
Operators can avoid treating high-risk patients, and hospitals/health systems can 
discourage treatment (referral or intervention) for patients who are likely to die 
[17]. This is especially troubling when high-risk patients are often the patients most 
likely to benefit from treatment [21]. Providers can also avoid treating patients when 
actual risk is perceived to be higher than predicted risk [19]. Such behaviors have 
the broad effect of “gaming” the measurement system to improve metrics without 
actually improving outcomes. In a more insidious way, these efforts undermine the 
trustworthiness of these measurement efforts.

This early experience underscores the challenges that accompany efforts to mea-
sure quality in cardiovascular medicine. While there is broad interest from a num-
ber of stakeholders—including patients, physicians, payers, and health systems—in 
doing this well and understanding how effective care is, there are important down-

Table 5.3  Threats to interpreting outcomes in cardiology [17–20]

Action Effect Remedy

Discourage treatment of high-risk 
patients [17]

Lower observed 
mortality

Exclude high-risk groups from public 
reporting [18]

Avoid patients with unmeasured 
risk factors [19]

Lower observed 
mortality

Optimize risk adjustment methods 
with updating

Upcoding of risk factors [20] Raise predicted risk Standardize definitions
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Fig. 5.2  Observed CABG 
mortality rates at the 
Cleveland Clinic from 
before (1980–1988) and 
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periods of public reporting 
in New York. Data are 
presented by referral 
source. (Reproduced from 
Ref. [17])
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stream consequences of these efforts that must be fully understood. Ultimately, 
outcome differences are only meaningful if appropriate (and accurate) risk adjust-
ment can be done and if differences in hospital case-mix are incorporated into risk 
adjustment models. State-of-the-art risk adjustment techniques often ignore impor-
tant cardiovascular risk predictors such as multimorbidity [22] and frailty [19], and 
existing databases pose limitations that continue to plague measurement efforts [15].

�Attempts to Evaluate Process Measures

�National Myocardial Infarction Registry (NMIR)

In 1990, 1073 hospitals across the United States joined what would become the 
National Myocardial Infarction Registry (NMIR) [23]. The express purpose of this 
registry was to collect data on the treatment of patients with acute myocardial 
infarction (AMI). The registry was conceived as a phase IV, observational registry 
and was sponsored by Genentech. Between 1990 and 1993, 240,989 patients with 
AMI were enrolled. Process measures fell far short of what would have been deemed 
appropriate care based on the evidence available at the time [24, 25]. Only 35.1% of 
appropriate patients received thrombolytic treatment and the time from ED presen-
tation to tPA treatment averaged 99 minutes. There was also overuse of calcium 
channel blockers and the underutilization of beta blocker and aspirin therapy.

�The Minnesota Heart Survey (MHS) Registry

This prospective registry started in 1990 as a component of the Minnesota Heart Survey 
[26]. The registry enrolled patients with symptoms suggestive of AMI.  The use of 
thrombolytic therapy, symptoms time onset, medical history and risk factors, and 
demographic information were assessed while patients were admitted in coronary care 
units. During this 3-year follow-up, and similar to the NMIR, it was found that only 
34% of eligible patients received thrombolytic therapy. Among the patients who 
received thrombolysis, men were more likely to have been treated within 12 hours 
(45%) compared to 33% for women (adjusted male/female odds ratio was 1.33 at 95% 
CI, 0.94–1.87).

�The Cooperative Cardiovascular Project

The Health Care Quality Improvement (HCQI) initiative launched the Cooperative 
Cardiovascular Project (CCP) as a pilot in four states: Alabama, Connecticut, Iowa, 
and Wisconsin in 1992 [2, 27]. The aim of this study was to assess whether Medicare 
patients were receiving appropriate care in the setting of AMI. By the time the main 
initiative concluded in 1995, it was reported that among “ideal candidates” for spe-
cific interventions, only 83% received aspirin therapy, 69% received thrombolytics, 
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and 70% received heparin. At discharge, only 77% received aspirin therapy and 
45% received beta blockers. Adherence to these quality indicators was better in 
states participating in the CCP pilot compared to those that were not participating, 
and care in the CCP states was associated with lower mortality [28].

�National Heart Failure (NHF) Project

The Centers for Medicaid and Medicare Services (formerly the Health Care 
Financing Administration) formulated the National Heart Failure (NHF) project in 
1999 [29]. The purpose of this initiative was to define and measure compliance with 
a set of quality metrics in patients with heart failure (HF). For example, the project 
emphasized the measurement of left ventricular (LV) systolic function in HF 
patients and the administration of ACE inhibitors to patients with diagnosed LV 
systolic dysfunction. The study found inconsistent assessment of LV systolic func-
tion across hospitals (21–66%) and underutilization of ACE inhibitors in patients 
who clearly qualified (51–93%).

�Associations with Clinical Outcomes

The first attempt to quantify the relationship between process measures and clinical 
outcomes took place in New Zealand [30]. Investigators sought to understand 
whether adhering to the Royal College of Physicians Stroke Audit Package 
(RCPSAP) was associated with clinical outcomes including disability and mortal-
ity. A total of 181 stroke patients were enrolled at 1 of 4 hospitals and followed for 
12 months or until death. There was a modest relationship between some of the 
RCPSAP process measures and short-term outcomes. For example, having a swal-
low assessment recorded before feeding was associated with better short-term out-
comes. It was noted, however, that none of the process measures were significantly 
associated with outcomes at 12 months and that hospitals with the best process mea-
sure scores had the worst risk-adjusted outcomes. While this small trial offered 
clues to the process measure/outcome relationship, many questions remained.

As in the setting of stroke, the relationship for AMI appears similarly complex. 
Data from the Can Rapid Risk Stratification of Unstable Angina Patients Suppress 
Adverse Outcomes with Early Implementation of the American College of 
Cardiology/American Heart Association Guidelines (CRUSADE) trial showed that 
a 10% increase in adherence to process measures was associated with a 10% decrease 
in in-hospital mortality [31]. However a subsequent evaluation of process measures 
for a cohort of Medicare suggested that the observed association with process mea-
sures and short-term outcomes was weak at best (process measures explain only 6% 
of hospital-level variation in risk-adjusted 30-day mortality rates) [32].

Heart failure studies have shown a similarly sobering relationship between pro-
cess measures and the morbidity and mortality outcomes that matter to patients. In 
the acute setting, the Organized Program to Initiate Lifesaving Treatment in 
Hospitalized Patients With Heart Failure (OPTIMIZE-HF) Registry was used to 
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assess whether adherence to guideline-based care was associated with improved 
outcomes. This evaluation showed that process measures were not associated with 
lower mortality at 60 or 90 days though use of ACE inhibitors/ARBs at the time of 
discharge was associated with a lower rate of the composite of rehospitalization or 
mortality at 60 or 90 days [33]. Interestingly, beta-blocker use at the time of dis-
charge, which was not one of the original ACC/AHA quality metrics for patients 
with HF, was one of the few process measures associated with reduced morbidity 
and mortality at discharge.

Similar observations were made in the American Heart Association’s Get With 
The Guidelines Program for heart failure (GWTG-HF) [34]. Among 4460 hospitals 
that report data to Centers for Medicare and Medicaid (CMS), there were 215 hospi-
tals (5%) enrolled in the GWTG-HF program. These participating hospitals had 
higher rates of four HF process measures (Table 5.4) when compared to hospitals 
that did not participate in the program. There was no difference in 30-day mortality 
rates between participating hospitals and nonparticipating hospitals though 30-day 
readmission rates were lower in GWTG-HF hospital. These data taken together sug-
gest a weak (at best) relationship between process measures and outcomes for 
patients hospitalized for heart failure. Clearly more reliable ways to understand and 
measure quality were needed.

These early assessments of process measures demonstrated clear and consistent 
underutilization of therapies that were known to be effective at the time. These 
observations cut across demographic strata and clinical syndromes and strongly 
suggested that there were major opportunities to improve delivered care and clinical 
outcomes. Unfortunately the relationship between improving process measures and 
improving patient-centered outcomes was much less clear (Table 5.4). While pro-
cess measures remain simple to measure and relatively easy to improve (especially 
when adherence is quite low), it does not necessarily follow that patients will feel 
better or live longer. In fact there are examples in AMI [32] and ADHF [33] care 
where clinical outcomes were relatively insensitive to improvements in process 
measures. As the relationships between process measures and  improved clinical 
outcomes emerged, it became evident that the definition of “quality care” was not 
straightforward.

�Trying to Define and Encourage Quality

�President Clinton and the National Quality Forum

In 1999, President Clinton’s Advisory Commission on Consumer Protection and 
Quality in the Health Care Industry recommended formation of the National Quality 
Forum [35] to improve quality measurement and assessment. The NQF was con-
ceived as a nonprofit, public-private voluntary consensus standards setting body 
charged with developing a national strategy for healthcare quality measurement and 
reporting. It was believed that the NQF could function as a forum where various 
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healthcare stakeholders (from across public and private entities) could work together 
to craft a vision of American healthcare quality. Using a formal Consensus 
Development Progress, the NFQ worked to define quality metrics that could be used 
for both public reporting and internal assessment. The forum also worked to opti-
mize data collection and reporting. The work of the NFQ ultimately led to standards 
of quality later adopted by Centers for Medicare and Medicaid [35].

Ten years out, the NQF announced the Cardiovascular Consensus Standards 
Endorsement and Maintenance 2010 project [36]. The goal was to identify cardiovas-
cular measures for reporting and quality improvement that are specific to cardiac 
conditions. Disease groups include coronary artery disease, atrial fibrillation, implant-
able cardioverter defibrillators (ICD), heart failure, and hypertension. While a list of 
39 measures has been assembled and endorsed [36] and is being used by numerous 
federal agencies (including CMS), questions remain about the evidence showing a 
robust association between measurement and improved clinical outcomes.

Table 5.4  Associations between improving process measures and clinical outcomes

Citation Condition Process quality metric
Clinical 
outcome Association

[30] Stroke Head CT, swallow study 
prior to feeding, 
multidisciplinary team 
meetinga

Survival to 
hospital 
discharge

Process measures were 
associated with improved 
survival at the hospital level

[31] Myocardial 
infarction

Nine individual ACC/
AHA class I guideline-
recommended therapiesb

In-hospital 
mortality

10% increase in process 
adherence associated with 
10% decrease in mortality

[32] Myocardial 
infarction

Receipt of beta blockers 
and aspirin at discharge

Risk-
standardized 
30-day 
mortality

Process measures explain 
only 6% of hospital-level 
variation in 30-day 
mortality rates

[33] Acute heart 
failure

Discharge instructions, 
evaluation of LVEF, 
ACE-I or ARB use for low 
LVEF, smoking cessation 
advice, anticoagulation at 
discharge for atrial 
fibrillation

60- or 90-day 
mortality and 
readmission

Process measures not 
associated with 60- or 
90-day mortality. ACE 
inhibitor or ARB at 
discharge associated with 
lower readmission

[34] Acute heart 
failure

Evaluation of LVEF, 
ACE-I or ARB use for low 
LVEF, discharge 
instructions, smoking 
cessation advice

Risk-adjusted 
30-day 
readmission 
and mortality

Process measures were not 
associated with decrease in 
30-day mortality and were 
associated with reduction in 
30-day readmission

From Refs. [30–34]
LVEF is left ventricular ejection fraction, ACE-I is angiotensin converting enzyme inhibitor, ARB 
is angiotensin receptor blocker.
aCenter effect was noted where the hospitals with the lowest process score had the best case mix 
adjusted survival status at hospital discharge.
bThese therapies were aspirin, beta blocker, heparin, IV IIbIIIa use within 24 hours and discharge 
on aspirin, beta-blocker, clopridogrel, ACE-I, lipid lowering mediations
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�The Emerging Reality of Pay for Performance

One of the most important national trends in cardiovascular quality measure-
ment and improvement is Pay for Performance (P4P). This framework holds that 
when financial incentives are aligned with delivery of appropriate care, there is 
motivation to improve performance. There is an associated benefit for policy-
makers and hospital administrators in that improved quality is aligned with 
lower costs.

The initial experience with this model took place in Hawaii through the Hospital 
Quality Service and Recognition program [37]. This program was started in 2001 
and rewarded high-quality care as assessed using claims data and hospital-reported 
data. Outcomes including in-hospital complications, length of stay, patient satisfac-
tion, and process of care metrics were assessed. During the 4-year implementation 
period, P4P was associated with decreases in complication rates and LOS. Blue 
Cross and Blue Shield undertook a similar study of incentives for cardiovascular 
care in 85 Michigan hospitals [38]. This program awarded direct financial incen-
tives to hospitals that increased adherence to guideline-based process metrics (aspi-
rin on discharge for AMI, beta blocker on discharge for AMI, ACE-I on discharge 
for CHF). This study found that P4P in this setting increased adherence to cardio-
vascular process measures and could be cost effective (cost per QALY was between 
$12,967 and $30,081).

The nationwide hospital level P4P experiment started in 2003 with the 
Premier Hospital Quality Incentive Demonstration (HQID). This program paid 
bonuses to hospitals based on achieving improvements to disease-specific pro-
cess measures. In a comparison to nonparticipating hospitals, this program dem-
onstrated improvements in achieving guideline-based process measures [39] 
though among hospitals participating in the CRUSADE imitative [31] there was 
no clear signal that P4P decreased in-hospital mortality for patients with 
AMI [40].

Despite the murky relationship between P4P efforts and improved clinical out-
comes, these programs have been broadly embraced by policymakers and are cen-
tral to Medicare’s Value-Based Purchasing Program [41]. As these incentive 
programs have matured (phase I included rewards only for high achievement, phase 
II rewards were given for high achievement, top performers, and significant improve-
ment), there was evidence that these tools did not incentivize the lowest-performing 
hospitals as originally designed. Instead P4P resulted in the strongest incentives for 
hospitals that had quality metrics just above the median, and questions still remain 
about whether these models of improving care quality can improve care for those 
who need quality improvement most [42].

P4P efforts to measure and assess quality are plagued by some of the same pro-
cess of care and public reporting issues that troubled earlier efforts. Neither a good 
score (nor more money) can serve as a reliable surrogate for appropriate care [43]. 
Although the current P4P system had as a goal optimizing transparency by fostering 
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publicly disclosed quality scores, there is growing concern that providers have lost 
faith in these tools. If all that providers must do to be reimbursed better is to report 
great “quality” numbers, then surely the system can be “gamed.” This method of 
quality assessment will only remain relevant if P4P incentives can reliably tied to 
outcomes that matter.

�Value-Based Purchasing

P4P became a major policy focus of the Affordable Care Act (ACA) through the 
Hospital Value-Based Purchasing (HVBP) program introduced by CMS in 2011. 
With passage of the ACA in 2010, the federal government made a major shift toward 
value-based medical care. This program reimburses hospitals based on performance 
on multiple domains of care (including both process outcomes and clinical out-
comes) and patient experience and cost efficiency [36]. Early results of this program 
were underwhelming (though perhaps not surprising) given the history of P4P. After 
3 years, it was noted that 30-day risk-adjusted mortality for incentivized conditions 
dropped by a similar amount in hospitals participating in HVBP and nonparticipat-
ing hospitals during the post-intervention period (difference in trends −0.03% point 
difference for each quarter, 95% confidence interval −0.08% to 0.13% point differ-
ence, P = 0.35) [44]. A similar lack of benefit was seen in patient experience out-
come (another express goal of the program) [45]. There are many potential reasons 
for this failure, including the fact that at inception, HVBP ignored critical design 
features that were believed necessary for success: Incentives were not large enough 
to motivate significant hospital-based investments in improving care, the focus on 
multiple conditions and outcomes was too broad for pointed change efforts, and 
there was no easy way for providers and organizations to know how they were doing 
[46]. In contrast to the HVBP, another ACA-based experiment in P4P aimed at 
decreasing hospital readmissions showed initial promise.

�The Hospital Readmissions Reduction Program (HRRP)

Launched as part of the ACA, the main objective of the HRRP initiative was to 
improve the quality of care given to patients with heart failure, acute myocardial 
infarction, and pneumonia by tying reimbursement to readmissions. The central 
tenet driving this program is that quality care is associated with lower readmission 
rates [36]. The tool used to benchmark hospital readmission rates for HF had mod-
erate discrimination but was deemed appropriate for this task [47]. Immediately 
after implementation, national data began to show a significant decrease in 30-day 
readmissions across these domains [48]. However, very early on there were con-
cerns that this measured outcome that was defined by an arbitrary timeframe and 
did not account for the competing risk of death [49]. The most recent study to 
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evaluate this program included a cohort of 8.3 million hospitalizations for HF, 
AMI, and pneumonia (mean age 79.6 [8.7] years and 53.4% female of which 7.9 
million were alive at the time of hospital discharge (3.2 million HF patients, 1.8 
million AMI, and three million pneumonia patients) [50]. Within the 30-day period 
following hospitalization, there were 270,517 deaths among the HF patients, 
128,088 for AMI, and 246,154 deaths among the pneumonia subset. Mortality 
trends were established before and after the HRRP announcement. The assessment 
looked at periods: Periods 1 and 2 spanned the timeframe before the announcement 
of HRRP (April 2005 to September 2007 and October 2007 to March 2010), and 
Periods 3 and 4 extended from the time the HRRP was announced (April 2010 to 
September 2012) and its implementation (October 2012 to March 2015). During 
the period after HRRP was announced (Periods 2–3), there was a greater increase 
in post-discharge 30-day mortality (0.49 with a 0.22% difference in change, 
p = 0.01) when compared to baseline. This change was also evident during HRRP 
implementation [Periods 3–4 (0.52% increase with a difference in change of 
0.25%, p = 0.001)]. These data suggest that though readmissions have decreased, 
post-hospitalization mortality for heart failure has in fact increased while post-
hospitalization mortality for acute myocardial infarction has declined [50, 51]. Of 
note, when the timeframe for analysis was extended to 45 days post-hospitaliza-
tion, there was no observed increase in mortality following hospitalization for HF 
seen (Fig. 5.3).

These observations raise important concerns about the 30-day rehospitalization 
outcome (in particular) and simple yet easily defined outcomes (in general) and call 
urgently for more study. It is reasonable to think that in the setting of complex dis-
ease states such as heart failure or AMI, not all readmissions within 30 days repre-
sent low-quality care—and thus not all readmissions should be avoided. Additionally, 
when benchmarking expected rehospitalization rates, the limitations of current 
approaches to risk adjustment must be considered [47, 52]. A key criticism of HRRP 
is that the financial incentives aimed at reducing readmissions are substantially 
greater than the incentives aimed at reducing mortality [39, 46]. Since these penal-
ties disproportionately affect providers serving socioeconomically disadvantaged 
populations [53] and safety-net hospitals operate in resource-constrained environ-
ments, most provider networks face difficult choices about which performance met-
rics to prioritize [54].

�Merit-Based Incentive Program

The most recent experiment in measuring quality comes full circle looking again 
to the performance of individual providers. Borne as part of the Medicare Access 
and CHIP Reauthorization Act (MACRA), the Merit-Based Incentive Program 
(MIPS) replaced the sustainable growth rate (SGR) formula (and necessary 
Congressional action to avoid fee cuts). In broad terms the MIPS program rewards 
clinicians for providing high-value care [55]. The program works by converting 
provider performance (submitted either as an individual or as a group) into a 

I. D. Chinedozi and B. Wessler



79

10

Heart failure

8

30
-d

ay
s 

po
st

di
sc

ha
rg

e 
m

or
ta

lit
y,

 %

6

4

2

0

Period 1
(2005–2007)

Period 2
(2007–2010)

Aggregate death

Death and no readmission

Readmission and death

Study periods

Period 3
(2010–2012)

Period 4
(2012–2015)

911244
No. of
hospitalizations 805918 734675 720228

HRRP
announcement

HRRP
implementation

10

Acute myocardial infarction

8

30
-d

ay
s 

po
st

di
sc

ha
rg

e 
m

or
ta

lit
y,

 %

6

4

2

0

Period 1
(2005–2007)

Period 2
(2007–2010)

Aggregate death

Death and no readmission

Readmission and death

Study periods

Period 3
(2010–2012)

Period 4
(2012–2015)

480564
No. of
hospitalizations 442619 418429 419409

HRRP
announcement

HRRP
implementation

a

b

Fig. 5.3  Adapted from [50] showing trends in observed 30  day post-discharge mortality for 
patients admitted to the hospital with heart failure (a) or acute myocardial infarction (b) before and 
during HRRP
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quality score using the six measures that clinicians score highest on. There is 
substantial heterogeneity on metric selection and data submission and quality 
metrics sometimes lack clinical relevance resulting in concerns about interpret-
ability and applicability [56]. While initial results are not yet available, surely 
there will be challenges to understanding the results and what they mean to the 
outcomes of patients.

�Risk Adjustment: Achilles’ Heel of Quality Assessment

When performance is benchmarked against predicted event rates, it is worth consid-
ering some of the uncertainty that underlies the risk-adjustment tools that are cur-
rently being tested and used [47, 52, 57]. With current methods it will always be true 
that major dimensions of risk will be excluded from risk-adjustment tools either 
because of difficulties with definitions or measurement or model building tech-
niques. While there is substantial interest the C-statistic of predictive models, there 
has been relatively little attention paid to issues of calibration—how well-predicted 
outcomes match observed outcome rates [58, 59]. Calibration is relatively insensi-
tive to changes in discrimination and poor calibration must be guarded against in the 
setting of quality assessment so that provider performance is not compared to an 
inaccurate baseline event rate. Perhaps more importantly, as treatment eras change 
recalibration and updating of risk-adjustment tools is necessary [60] to ensure there 
is no loss in performance over time. These issues represent challenges to our current 
tools, and without clear and rigorous quality control and honest reconciliation of 
limitations, provider and public trust in these risk-adjustment systems will erode.

�Conclusion

The history of quality assessment in cardiovascular medicine shows us that despite 
many attempts at measuring care, there are few clear successes as assessed by improved 
patient-centered outcomes. Unfortunately, much of the measurement in cardiology 
happens at a clinically advanced stage and thus misses early opportunities to improve 
cardiac health. Public reporting of outcomes has had unintended consequences, and 
improvements in process measures may not be worthwhile if they are not closely 
linked to improvements in clinical outcomes. Risk adjustment, which has assumed a 
central role in contemporary quality assessment in cardiology, is also limited, and 
accurate (and updated) risk adjustment tools remain understudied. These uncertainties 
will continue to threaten the validity of these efforts and leave open questions about the 
quality of delivered care. If there can be transparency and fidelity in the measurement 
of cardiovascular quality, then there will be high confidence in these performance met-
rics. Without direct evidence of improved clinical outcomes, faith in these attempts at 
measuring quality will erode—and ultimately will be lost.
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Chapter 6
Along the Road to Quality in Cancer Care

Joshua Dower, Fei Song, Diane Y. Sun, and Rachel J. Buchsbaum

�Introduction: Framing the Problem

Cancer remains one of the leading causes of death in the United States despite sig-
nificant strides made in cancer care. While approximately 600,000 cancer deaths are 
projected to occur in the United States in 2019, improvements in cancer prevention, 
treatment, and surveillance have contributed to a combined cancer death rate decline 
of 27% in the past 2 decades [1]. Recognition of the growing contribution of cancer 
to the national death rate and the importance of setting standards for cancer care 
stem as far back as 1922, when the American College of Surgeons established the 
Commission on Cancer, a consortium of professional organizations, with the man-
date to improve life for cancer patients through provision and oversight of compre-
hensive quality care (https://www.facs.org/quality-programs/cancer/coc). The 
Commission on Cancer sponsors a number of initiatives through its member orga-
nizations and collaborators, including the American Joint Committee on Cancer, 
accreditation for various cancer care programs with regard to care, and the National 
Cancer Database.

Cancer care has also had remarkable impact on US healthcare spending. With 
estimates of 18 million cancer survivors in 2020, the total cost of cancer care in the 
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United States is projected to be $173 billion in 2020, a 39% increase in merely 
10  years [2]. As part of the Cancer Control Blueprint series, Yabroff and others 
pointed out many factors associated with increased costs, including population 
growth, increasing intensity of treatments, and cost of antineoplastic and palliative 
medications [3–5]. Rising costs in the complex setting of the US healthcare system 
lead to significant financial burden on cancer patients and their families. Growing 
awareness of the need to determine the value of the healthcare being delivered led 
to initiation of the Quality of Health Care in America project by the Institute of 
Medicine (IOM) [6, 7]. Concurrent focus on the quality of cancer care specifically 
led the National Cancer Institute and the National Academy of Sciences to form the 
National Cancer Policy Board, which determined both an ideal state for cancer care 
delivery as well as an assessment of the current state at the time. The articulated 
differences between ideal and reality and resulting recommendations led to a semi-
nal report (Ensuring Quality Cancer Care [8]) by the IOM in 1999, framed by five 
key questions:

	1.	 What is the state of the cancer care “system?”
	2.	 What is quality cancer care and how is it measured?
	3.	 What problems are evident in the quality of cancer care and what steps can be 

taken to improve care?
	4.	 How can we improve what we know about the quality of cancer care?
	5.	 What steps can be taken to overcome barriers of access to quality cancer 

care?

The IOM defined quality as “the degree to which health services for individuals 
and populations increase the likelihood of desired health outcomes and are consis-
tent with current professional knowledge,” and specified that poor quality can mean 
too much or too little care, or the wrong care.

The ten resulting recommendations in the IOM report were organized around 
questions 3–5 above. With regard to evident problems and steps to take, recommen-
dations included ensuring that cancer management is done by experienced profes-
sionals in high-volume settings, that care is delivered in line with systematically 
developed evidence-based guidelines, that quality of care is monitored using a core 
set of quality metrics, that initial treatment plans are developed with a full comple-
ment of resources necessary to implement the care plan, and that quality of care at 
the end of life is ensured with the incorporation of palliative and hospice care. With 
regard to advancing knowledge about the quality of cancer care, recommendations 
included the need for investment in clinical trials to address questions about cancer 
care management, a cancer data system to provide quality benchmarks for use by 
care systems, and national studies of patients with cancer assessing patterns of can-
cer care and factors associated with good care. With regard to overcoming barriers 
in access to quality care, recommendations included enhanced services for under-
insured and uninsured individuals to assure healthcare equity and the need for stud-
ies to determine underlying factors leading to the lack of quality cancer care for 
some populations.
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�How Is Quality Measured?

It remains clear that quality care is essential for the appropriate and effective man-
agement of cancer patients. However, as cancer therapy has evolved to include 
increasingly complex and specialized therapies, the assessment of what is quality 
care in cancer has become similarly complex. Quality of care is perceived differ-
ently depending on who is making the assessment. From the patient perspective, 
responsiveness to patient concerns and a strong connection with a provider can 
define high-quality care. From the provider perspective, a physician may perceive 
quality in terms of availability of therapies targeted to the disease in question and 
the associated outcomes. From the payer and system perspectives, quality may be 
perceived in terms of patient satisfaction scores, access to care, and cost measures.

Since the 1990s, the Institute of Medicine (IOM) has proposed different 
approaches to measure quality in cancer care [9]. These included analyzing Structural 
Quality, Process Quality and Outcomes Quality. Structural Quality focuses on the 
infrastructure in place for providing cancer care, including qualified physicians and 
the ability to carry out diagnostic and therapeutic procedures involved in cancer 
treatment. While necessary to provide good care, Structural Quality was felt to be an 
inadequate measure of quality. Similarly, Outcomes Quality, which monitors patient 
clinical and functional status as well as other statistical measurements like morbidity 
and mortality, was not felt to be appropriate in measuring quality due to the depen-
dence of outcomes on factors outside medical care itself.

Ultimately, the IOM felt that Process Quality was the best approximation of 
quality care. This method examines exactly what providers are doing for their 
patient and whether they are doing it well. An example of this in cancer care would 
be appropriately synthesizing the latest research regarding a specific malignancy 
and applying the results of that research appropriately to patients. Essential to this 
is utilizing evidence-based professional practices, and evaluating practitioners 
against themselves and their peers to assess performance. This method can also 
account for overuse, underuse, and accurate use of therapy, all of which signifi-
cantly impact patients’ quality of life.

A result of the articulated focus on quality in cancer care has been the develop-
ment of a number of organized initiatives that seek to understand and improve qual-
ity in cancer care across different tiers of healthcare delivery, including the National 
Initiative for Cancer Care Quality, the Oncology Demonstration Projects, and the 
Quality Oncology Practice Initiative.

�National Initiative for Cancer Care Quality

The National Initiative for Cancer Care Quality (NICCQ) was developed in efforts 
to monitor care quality after it was discovered that many cancer patients were not 
receiving state-of-the-art care. The system focused on breast and colorectal cancer 

6  Along the Road to Quality in Cancer Care



88

care in five major metropolitan areas, and factored in four key features: valid mea-
sures of care quality, privacy of individuals, a representative patient population, and 
multiple data sources [10].

The NICCQ defined quality measures by both performance of care as well as 
patient outcomes. Clinicians and hospitals were reviewed on whether they recom-
mended or performed a particular type of care, such as diagnostic testing, surgery, 
or treatment, based on guidelines. Quality was investigated within five domains: 
diagnostic evaluation, surgery, adjuvant therapy, management of treatment toxicity, 
and post-treatment surveillance. For example, if a patient were to undergo emeto-
genic chemotherapy, then the patient should also receive anti-emetic medication as 
part of management of treatment toxicity. If appropriate supportive treatments were 
not received by a patient, then quality care was not adequately obtained. Within 
each of the five domains, factors such as timing, referral, testing, pathology, techni-
cal quality, and patient respect were evaluated as well.

In performing these quality measurements, it was necessary to obtain a patient 
sample size representative of the overall population. The NICCQ gathered partici-
pants from the American College of Surgeons’ National Cancer Database, all of 
whom were newly diagnosed patients, regardless of other comorbidities. Over 400 
patients with either breast or colorectal cancer from Atlanta, Cleveland, Houston, 
Kansas City, and Los Angeles were recruited. Data collection was completed via 
patient surveys and medical records.

The study found that on average, breast cancer patients received 85% of recom-
mended care while colorectal cancer patients received 78% of recommended care 
[10]. There was no significant difference between different urban cities. While these 
overall statistics were better than expected, adherence to individual components of 
care was variable. For example, referral within the five domains of breast cancer 
care was only 13%, while testing reached up to 96% adherence. Post-treatment 
surveillance for colorectal cancer was only 50%, while adherence to pathology was 
93%. This data suggests that while a large proportion of patients receive recom-
mended care, patients are not receiving consistent care within all factors and 
domains recognized by the NICCQ.

This study is important in various ways. First, the study exemplifies one method 
for quantifying cancer care quality. In addition, the five domains of care recognized 
by the NICCQ can be assessed across different metropolitan areas to evaluate dif-
ferences and trends on a larger scale. Such data collection enables analysis as to 
whether quality oncologic care varies based on socioeconomic factors, which then 
facilitates equal delivery of quality cancer care across populations.

�Oncology Demonstration Projects

The need for greater quality care in oncology has also been recognized at a national 
level. The Centers for Medicare and Medicaid Services (CMS) developed a number 
of demonstration projects to improve early detection and treatment of cancer, known 
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as the Oncology Demonstration Projects [11]. All projects were designed to provide 
additional care for cancer patients and also to collect data to see if these additional 
measures improve quality of life.

The first project, running from January to December 2006, was a voluntary study 
that focused on analyzing care provided by office-based oncologists [12]. The goal 
was to promote evidence-based clinical practices that were proven to lead to better 
outcomes, as well as to determine whether practices were following well-established 
guidelines. More than 5600 physicians participated in the study. It was well received 
because of its focus on quality of life, rather than treatment outcomes and life 
expectancy. Medicare and Medicaid reimbursed physicians every time s/he inquired 
about common adverse effects from chemotherapy treatments, such as nausea, vom-
iting, pain, or fatigue. Rather than treating the cancer, this project by the CMS 
emphasized the importance of treating the patient.

The project was not without controversy. By addressing issues such as pain, 
fatigue, and vomiting, the project gave incentives for physicians to treat the patient 
holistically, from cancer diagnosis to treatment to post-treatment care. Almost three 
million claims were submitted from the project, resulting in one of the most costly 
projects ever funded by the CMS [13]. In a review article by Doherty et al., multiple 
oncologists had noted difficulty using the billing system and difficulty in under-
standing the adherence guidelines. In addition, the time it took to look up the proj-
ect’s guidelines was also a variable factor in the study [14]. Concerns were raised 
about the requirement for coinsurance imposed on patients and about the fact that 
oncologists practicing in academic medical centers were not included. When the 
project deadline passed, the CMS Inspector General noted that the Medicare 
Payment Advisory Commission, having visited oncologists in five states in review 
of the demonstration project, found that “most oncologists did not believe it would 
lead to quality improvements for patients or produce any useful research findings” 
[13]. Centers for Medicaid and Medicare Services, as well as American Society of 
Clinical Oncology (ASCO), defended the costly initiative. Physician leaders within 
both CMS and ASCO noted that the project was a milestone in itself given that the 
government was taking action toward measuring and improving quality and that the 
initiative was the first step to measuring quality as a basis for reimbursement. 
Overall, the CMS and ASCO found this project to be pivotal in transitioning the 
focus of healthcare delivery systems toward higher quality and service toward can-
cer patients.

The Oncology Care Model (OCM) is an ongoing study by the CMS that focuses 
on effectiveness and efficiency of specialty care. This project began in June 2016, 
designed as a five-year model to focus on “better care, smarter spending, and health-
ier people” [15, 16]. In this model, physicians enter into payment arrangements that 
include financial and performance accountability for episodes of care surrounding 
chemotherapy administration. Essentially, the model tests whether additional fund-
ing for enhanced services and financial incentives for oncologists ultimately leads 
to decreased Medicare spending while also improving quality. There are currently 
176 practices and 11 payers participating in his model. The goal is to use financial 
incentives to increase care coordination, appropriateness of care, and access of care 
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for patients who have Medicare and are also undergoing chemotherapy. OCM hopes 
to create a model that comprehensively addresses the complex healthcare needs of 
chemotherapy patients [17].

The payment model starts when a patient receives chemotherapy. Medicare 
receives that claim and then continues to follow for a 6-month period. Practices 
participating in the OCM are required to undergo “practice redesign activities,” 
which include enhanced services to the patients, such as 24/7 access to a clinician, 
a documented care plan for each patient, and treatment plans that are consistent with 
evidence-based medicine. Every practice must also use a certified electronic health 
record and utilize data for continuous monitoring over time. The financial incentives 
to providing higher quality of care include monthly enhanced financial resources to 
help manage and coordinate care for Medicare beneficiaries, as well as performance-
based payment (PBP). The PBP is calculated based on whether the practice is pro-
viding high-quality care and reduced expenditures below a certain price. For 
example, if a practice were to create a plan of care for pain, the practice would be 
financially rewarded based on the PBP. Other services that result in financial reward 
include timely care, palliative/end of life care, and patient experience measures 
around symptom management and psychosocial care. As noted above, the goal for 
this oncology care model is to reduce cost while maintaining quality care.

�Quality Oncology Practice Initiative

The need for expanding quality measures within oncology at the level of individual 
practices and practitioners has also been recognized. While physicians practicing in 
large practices may have had access to data about the quality of care they provided, 
small practice groups lacked resources for this. In 2002, ASCO launched a feasibil-
ity study among a small group of selected oncologists that focused on assessing and 
sharing the quality of the care they delivered by providing tools and resources 
needed to measure, compare, and improve their practices on an individual level. The 
group produced a set of criteria representing ideals that define a high-quality level 
of cancer care, formulated from evidence-based medical literature, as well as 
evidence-based standards deemed important by the group [18]. Oncologists were 
invited to participate in the pilot between 2002 and 2004. Data was collected by data 
abstractors within the practices (many of whom were research nurses). Practices 
generated a list of patients for chart review, including patients who had died within 
the previous 6 months in order to measure end-of-life quality care. Abstractors 
entered data into an on-line data entry system for analysis and comparison with 
other practices [19]. Overall, nearly 10,000 patient records were submitted.

In this initiative, certain aspects that define quality cancer care were acknowl-
edged. For example, factors such as whether pain was addressed, whether evidence-
based treatment was applied, and whether patient safety measures such as the use of 
flow sheets recording chemotherapy doses and blood counts were incorporated into 
the data for measuring quality. The study found multiple discrepancies in the way 
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certain providers treated patients. Participants in this pilot initiative found the results 
universally helpful. Overall, physicians saw statistically significant variation among 
practices. There were differences in assessing pain in patients close to death, docu-
mentation of informed chemotherapy, and utilizing granulocytic and erythroid 
growth factor administration guidelines. Awareness of the variations between and 
within practice groups led to specific changes in practice standards and processes in 
individual practice groups [20].

The results of this work became the Quality Oncology Practice Initiative (QOPI) 
in 2006, a voluntary initiative open to all ASCO members [19]. This initiative pro-
vides resources to practice groups that enable them to use their practice data for 
targeted ongoing improvement in the context of a framework of national practice 
standards. The QOPI Certification Program for individual practices as well as con-
sortia applying QOPI certification standards across various practice groups is the 
next step in the evolution of this initiative. By seeking to improve cancer patient 
care and provide tools to respond to evolving workplace changes, this program 
facilitates the goal of high-quality out-patient care for the greater oncologic popula-
tion by giving individual practices standardized goals and metrics for quality cancer 
care [21, 22].

�Recent Developments

In recent years, other groups have worked both to reevaluate the existing data on 
quality and to define it further. Spinks et al. set out to reevaluate the results from the 
1999 IOM recommendations in their 2012 review article [23]. They found that 
progress had been made on all of the proposed recommendations, such as the imple-
mentation of process-oriented quality measurements of cancer care and redirecting 
patients to larger cancer treatment centers with more robust infrastructures for treat-
ments. However, the group highlighted persistent gaps compared to the ideal state, 
in particular noting the need for stronger systems to collect and record data on care 
quality and outcomes in order to make further advancements in quality care. They 
also noted continued growth in the uninsured population at that time without suffi-
cient growth in a supporting medical system, preventing improvement in quality 
care for these patients.

Certain patient-specific factors such as race, socioeconomic status, and age affect 
the quality of care, in part due to variable access to care. Health equity is a key 
component for improving quality of cancer care. The racial gap in cancer mortality 
is well known. Black patients have lower survival rates than white patients for every 
cancer type. After adjusting for sex, age, and stage at diagnosis, the relative risk of 
death after a cancer diagnosis is 33% higher in black patients and 51% higher in 
American Indians/Alaska Native patients than in white patients [1, 24]. 
Socioeconomic inequalities are widening, with higher mortality rates of cervical, 
lung, and liver cancers in poorer countries compared with affluent nations, with dif-
ferences in diet, smoking rates, and health literacy as contributing factors [1]. The 
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1999 IOM report acknowledged the barriers to access to care and recommended 
focus on screening and early detection in order to obtain the greatest improvements 
in outcome in early stages of disease. National and state-wide programs such as the 
Centers for Disease Control and Prevention’s National Breast and Cervical Cancer 
Early Detection Program seek to provide screening to the poor and uninsured. Lack 
of health insurance is a persistent barrier to access to cancer care, including preven-
tive care (Agency for Healthcare Research and Quality. National Healthcare 
Disparities Report 2010. https://www.ahrq.gov/research/findings/nhqrdr/index.
html). Progress in this area in particular has been limited, with poor access to care 
remaining a barrier to improvement in quality cancer care. In 2017, a joint position 
statement by the American Association for Cancer Research, the American Cancer 
Society, ASCO, and the National Cancer Institute articulated a framework for 
research in cancer health disparities, prioritizing focus on defining data measure-
ment in disparities research, disparities in cancer incidence, disparities in cancer 
survival, improving community engagement, and disparities in cancer clinical tri-
als [25].

Kenneth Kehl and his group explored quality from the perspective of the patient 
in 2015 [26]. They surveyed the patient’s perceived role in treatment decision-
making regarding chemotherapy, radiation, and surgery. They first determined the 
preferred role of the patient (whether the patient preferred to make a medical deci-
sion independently of the physician, with the physician’s advice, or allow the physi-
cian to make the decision without the patient’s input) and then determined what 
actually transpired (whether or not the patient was involved in the decision-making 
process). They then examined how the above preferences dictated the patient’s per-
ceived overall quality of cancer care based on a five-point rating scale. They found 
that patients perceived higher quality of care when the patients were included in the 
decision-making with the physician. This conclusion emphasizes the important role 
of shared decision-making in perceived quality from a patient perspective.

Multidisciplinary care teams working in patient-centered approaches have been 
shown to significantly influence clinical decision-making, though studies showing 
consequent improvement in patient outcomes such as survival are limited [23, 27, 
28]. Due to lack of standard research criteria as well as variable endpoints and fol-
low-up periods, more formal study is needed to validate the commonly held view of 
the value of multidisciplinary care teams. There have also been significant chal-
lenges regarding delivery of multidisciplinary care, including patient-centered fac-
tors such as health literacy, and physician limitations such as lack of resources or 
staffing for careful coordination of care [29, 30]. Proposed solutions include provid-
ing education to patients and providers, changing the culture of the field to 
incorporate more support services, and incorporating technology to aid in the coor-
dination of care.

In 2017, Ramsdale et al. explored the concept of Process Quality in a vulnerable 
population further when examining the growing geriatric oncologic population 
[31]. They underscored the importance of perceived quality of life from the perspec-
tive of the older adult, who at baseline lives with numerous additional comorbidities 
and non-medical concerns that can impact the perceived quality of cancer care. 
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Additionally, these authors highlighted the fact that many elderly adults are excluded 
from clinical trials due to their comorbidities, making conclusions around quality 
from the existing literature difficult to apply to this population [32, 33]. Elderly 
patients are also more vulnerable to complications resulting from polypharmacy 
and often require more extended psychosocial support. Thus the elderly cancer 
patient population require a different standard of quality assessment compared to 
younger patients, a challenge the RAND Corporation responded to with the 
Assessing Care of Vulnerable Elders (ACOVE) project [33, 34]. While these authors 
continued to emphasize the importance of Process Quality, they also felt Structural 
Quality to be equally important and proposed the advent of the patient-centered 
medical home to help improve quality of cancer care for this specific population. 
This more robust delivery system would include multidisciplinary providers com-
municating together and with the patient, allowing for a stronger support and 
decision-making system, and increasing the overall quality of care for a medically 
and socioeconomically complex patient.

�What Are the Mechanisms for Measuring, Reporting, 
and Responding to Errors and Quality Concerns  
in Cancer Care?

While it is important to quantify quality in cancer therapy, it is just as important to 
understand and report medical errors when they happen. This enables further growth 
and development of the medical field as well as individual practitioners, that is, a 
learning system. Along with measuring quality, accurate reporting and responding 
to medical errors is a top priority for providing the best care to cancer patients.

The Joint Commission is an independent, non-profit national organization pro-
viding voluntary accreditation programs for hospitals and healthcare providers 
(https://www.jointcommission.org). As such, their standards and guidelines serve as 
foundational measures of quality and safety in patient care throughout the United 
States. Their guidelines emphasize such goals as appropriately identifying patients, 
properly labeling all medications, and avoiding infection through adequate hand-
washing. While these guidelines apply to all branches of medicine rather than spe-
cifically to the cancer population, they have become the basis for quality and safety 
performance assessment of and by healthcare providers and institutions in a number 
of disease-specific areas, including cancer.

In 2018, Weingart et al. presented data on chemotherapy errors and how those 
errors are reported [35]. They found medical errors to occur in all parts of the care 
process from prescribing to administering chemotherapy, at an approximate rate of 
one to four per 1000 orders and affecting at least 1–3% of oncology patients. Many 
errors were corrected before reaching a patient, such as fixing errors in written che-
motherapy orders prior to the chemotherapy being dispensed. Quantifying these 
medication errors became challenging due to the current reporting systems in place. 
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National incident reporting systems provide a larger database of organizations from 
which to base analysis of the most error-prone steps in the process of care [35, 36]. 
Individual hospitals rely on voluntary reporting systems that collect individual inci-
dents to catalog the signal events, without clear standardized national or specialty-
directed systems in place for collecting and assessing medical errors. Many 
institutions have utilized electronic health record (EHR) systems to aid in this 
reporting process, seeking to capture EHR data to support quality measurement 
such as errors or patient satisfaction [37]. However technical difficulties and associ-
ated cost and labor have made application in this area challenging, as these systems 
have been developed to support administrative and billing data needs rather than 
quality metrics and health outcomes [38]. Many errors thus go underreported on the 
national scale, while institutions that emphasize safety culture may have a propor-
tionately higher volume of incidents reported. Finally, this review also highlighted 
the growing risk with oral chemotherapy taken at home, as this introduces opportu-
nities for patient errors such as missed or wrong doses, wrong drug, poor adherence, 
or over-adherence. Proposed safeguards against these types of errors include involv-
ing patients and families with education and empowerment to recognize and prevent 
errors [35, 39].

Responding to these errors has been a top priority for many. In recent years, the 
American Society of Oncology (ASCO) and Oncology Nursing Society (ONS) 
have jointly set standards for safe chemotherapy administration [40]. Originally 
published in 2009 and updated semi-annually, these recommendations emphasize 
the importance of packaging of chemotherapies in a clear way, standardization of 
prescribing including electronic orders without the use of confusing abbreviations, 
and confirmation between physicians. These also encourage patient participation in 
their own care both to prevent errors and to report errors if they occur. These strate-
gies provide a framework by which organizations can improve their practice, though 
many institutions have yet to fully adopt these recommendations.

�Discussion

Since the original call to action by the IOM in 1999, there has been significant prog-
ress in understanding and measuring quality care for cancer patients. Areas in which 
most progress is evident are those that can be driven by professional societies and/
or independent practice groups. We have seen such groups as ASCO develop strate-
gies to safely administer chemotherapy; their propositions are slowly becoming 
standard of care for hospitals and infusion centers. The NICCQ has proposed clear 
strategies on how to quantify high-quality cancer care by narrowing the focus of 
study to concrete outcomes in evaluation and treatment of specific malignancies. 
Physician practices have evolved as professional society guidelines have empha-
sized the study and improvement of quality of cancer care. Establishing practice 
metrics and incentivizing practitioners to measure quality, such as in the Oncology 
Demonstration Projects, has led to data collection and reporting on the quality of 
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treatment and harms to patients. Recognition of the importance of shared decision-
making has led to inclusion of patient perceptions as a component in determining 
quality metrics. As a whole, the field of oncology is shifting toward understanding 
and delivering quality care based on clear guidelines, with individual practitioners 
at the frontline.

Even with all the available data and strong intentions of practitioners to provide 
only quality care, it remains clear that there is still much progress to be made. One 
clear weakness that remains central to the issue of quality is the lack of a national 
database and organized collection system that could assist hospitals to efficiently 
document gaps in quality care. Such a system would allow for physicians and other 
providers to self-audit and improve the quality of their care. In addition, research in 
the field of quality has remained a difficult challenge due to the lack of uniform 
guidelines and standards for research in quality cancer care. The Quality Oncology 
Practice Initiative is a first step in that direction by setting specific quality-defining 
criteria for reporting and analysis, highlighting discrepancies in multiple aspects of 
practice. However, this initiative needs further development with increased data 
input and cooperation across oncology societies to create multi-disciplinary feed-
back and guidelines for practitioners delivering complex cancer care. Many of the 
studies reviewed in this chapter indicate that some guidelines are not yet being 
consistently utilized in direct patient care. Developing an internal system with the 
aim of designing thoughtful and practical studies would help develop an effective 
learning database for the practitioners and those who study the field.

Much of the challenge to advancing the study of quality of cancer care lies in the 
complex system in which cancer care is delivered. Our healthcare system is largely 
fragmented in a number of respects including care access and care delivery. We 
continue to see alarming inequity of care between racial and socioeconomic groups, 
with patients in certain groups receiving inferior care. Health equity is a complex 
topic made even more controversial when considered in the setting of larger socio-
economic forces affecting our society, of which healthcare is only one portion. 
Multiple factors, including but not limited to education and literacy, availability and 
access to care, and language and cultural barriers, need to be considered when treat-
ing patients across socioeconomic and demographic boundaries. Currently there are 
no guidelines in place for improving the disparities in cancer care. In addition, work 
reviewed in this chapter indicates that patients need to partake in shared decision-
making in order to perceive higher quality of care. This can only occur if patients 
can understand the basics on their care from the beginning of diagnosis. 
Understanding social disparities and the knowledge gaps of patients is crucial for 
providing high-quality care. In contrast to the focus of this chapter, the current 
national spotlight is still on the efficacy of care rather than the quality of care deliv-
ered or whether there is equipoise of health determinants. Nevertheless, the striking 
mortality differences between socioeconomic groups highlight the importance as 
well as the challenge of addressing health equity in our society.

While progress has been made, there is still much to be learned regarding both 
the study of the quality of cancer care and the actual delivery of quality cancer care. 
Many groups have developed theories and ideas on what constitutes high-quality 
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care, some of which are already in effect in the healthcare system. Many patients 
continue to experience inferior care. Ensuring quality care for cancer patients 
remains a significant challenge even in the setting of good intentions and hard work. 
With further research and resources, we will continue to see forward progress along 
the road to the time when all patients receive the same high quality of care as they 
face the life-changing challenge of cancer.
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Chapter 7
Quality Measures for Palliative Care

Tamara Vesel and Jatin Dave

�Importance

Measuring quality is critical for evaluating and improving health and health care 
delivery. This is especially important in care of patients at end of life due to ongoing 
variability in care [1, 2]. Up to 27% of Medicare budget in the United States is being 
spent in the last 12 months of beneficiary’s lives [3]. Due to advances in health care 
and public health, more people are living and dying with chronic diseases. This 
change requires proactive exploration of patient preferences and priorities, careful 
care planning and decision making, and a comprehensive approach to care to meet 
the needs of patients with progressive chronic illness. Despite significant efforts and 
recent improvements, studies have demonstrated ongoing gaps in the quality of care 
with avoidable physical and emotional suffering and variability in the care of 
patients with chronic illness [4]. Recent research supports that early palliative care 
interventions improve the patient’s outcomes [5].

Quality measurement compares the care provided with the consistent and current 
professional standards in order to increase the likelihood of desired outcomes. 
Meaningful measurement of quality is the foundation of an accountable and high-
performing health care system. This is not only essential for improving care but also 
for public reporting (with benchmarking for comparison), incentive payment align-
ment, as well as the accreditation/certification process of health care systems. Valid 
(supported by evidence), clinically meaningful (measuring what matters), action-
able (under the control of clinicians), reliable (reproducible from center to center), 
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feasible (easily measurable), aligned (across payers), and comparable (for 
benchmarking) quality measures are at the center of performance improvement 
efforts. Quality measurement is important from three perspectives:

	1.	 To provide optimal clinical care
	2.	 For continuous performance improvement
	3.	 Clinical research

With recent health care reform in United States, there is growing awareness of 
the need to balance triple aim (better care, better health, and lower cost) for optimal 
health care [6]. Recently this framework has been expanded to a quadruple aim with 
the addition of fourth aim focusing on clinical satisfaction to incorporate improving 
the work life of those who deliver this care [7]. Palliative care improves care and 
health and has the potential to lower cost, as well as improve work–life balance of 
health care professionals [8, 9]. Health care organizations are increasingly measur-
ing their success by benchmarking their performance on these quadruple aims and 
therefore it is important to review quality measures related to palliative and hospice 
care in this context [10].

The field of quality measurement is rapidly evolving with focus on what matters 
from patients’ perspective in addition to what matters from health care system and 
policy standpoint [11–13]. The challenge is measuring changes of the patient’s 
health over time as well as looking at the whole person while measuring quality 
[14]. We are increasingly realizing that patient care, especially palliative care (and 
good care in general), often demands clinicians to focus on outcomes beyond usual 
focus on survival and health [15]. Therefore it is imperative to keep a balanced per-
spective especially when measuring quality of palliative care so we find equilibrium 
between measuring what matters vs. measuring accurately how we influence the 
human aspect of the process of dying persons and their families.

Despite multiple studies showing significant gaps in performance and higher costs 
associated with end-of-life care, until recently there was paucity of concise portfolio 
of valid and clinically relevant (applicable across all ages, settings of care, disciplines/
diseases, and capturing multiple domain of suffering) quality measures [16–25].

In this chapter, we describe the challenges and opportunities for quality measure-
ment for palliative care, list of high-value quality measures in palliative care, and 
efforts to operationalize the measurement via registries.

�Challenges and Opportunities for Quality Measurement 
in EOLC

�Challenges

There is lack of consensus regarding the operational definition of palliative care, there 
are several terms used to describe this approach to care such as serious illness care, 
hospice (and end-of-life care), supportive care, and advanced illness care [26, 27].  
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A major challenge for measuring quality of palliative care is defining the denomina-
tor for each indicator/measure (i.e., the group of patients to which the indicator is 
applicable) [27].

National Quality Forum (NQF) states: “Palliative care generally refers to 
patient and family-centered care that optimizes quality of life by anticipating, pre-
venting, and alleviating suffering across the continuum of patient’s illness” [28].  
Palliative care accomplishes these goals by

	1.	 Expert assessment and management of symptoms
	2.	 Psychosocial and spiritual support of patient and caregivers and
	3.	 Careful exploration of patients’ goals/preferences. This is achieved by alignment 

of care plan with careful decision support and coordination of care.

Hospice is another term with many different meanings globally, but in the 
United States, hospice is often used as a benefit/program caring for patients who 
are in the last 6 months of their terminal illness.

We are going to use the term “palliative care” to cover all these concepts broadly 
for the remaining of this chapter. This is based on the assumption that although 
hospice and palliative are distinct types of care, they have similar foundational attri-
butes, such as the interdisciplinary team-based care focusing on the whole person, 
on quality of life, and on dignified death. From the measurement standpoint, valid 
outcome measures in palliative care require adjustment of patient characteristics 
and preferences.

Defining the population who benefits from palliative care is also challenging. 
Recently “serious illness” is proposed as a common phrase to describe this popula-
tion. Serious illness is defined as “a health condition that carries a high risk of mor-
tality and either negatively impacts a person’s daily function or quality of life or 
excessively strains their caregiver” [24]. Seriously ill patients need care that is pro-
active, seamless and aligned with patient preferences especially with change in 
health status/needs.

�Opportunities

Recent efforts to define “gold standard” measures of palliative care will advance the 
field with consensus on quality measures with acceptable sensitivity and specificity 
and balance between quality measures across all settings/population vs. more spe-
cific measures for specific groups.

Recent evidence suggests that the current system of quality measurement in 
the United States (in general – not specific to palliative care) is unnecessarily 
costly [29]. An average US physician spends 785 hours annually on quality mea-
surement activities, and collectively the health care system is spending more than 
$15.4 billion reporting quality measures to various organizations [30]. There has 
been growing awareness and urgency to align measures, use valid/standard mea-
sures, and make them easier to report [31, 32]. Integrated palliative care registries, 
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national use of standard measures and benchmarking are all significant opportu-
nities to improve quality measurement for patients in need for palliative care 
[33, 34].

�List of High-Value Quality Measures (See Table 7.1)

In 2001, health care leaders from across the country met to develop consensus on 
standards of palliative care and practice guidelines. This initiative resulted in the 
first edition of National Consensus Project’s Clinical Practice (NCP) Guidelines in 
2004 [35]. This effort formalized available evidence-based processes and practices 
and described core concepts, structures, and processes necessary for quality care. 
Eight domains of practice were identified, and key elements/recommendations 
within each domain for the provision of safe and reliable high-quality palliative care 
were agreed upon. The NCP guidelines set expectations for excellence among clini-
cians providing palliative care. These guidelines have been updated several times 
with the fourth edition published in 2018 [36]. Several systematic reviews have also 
summarized about 20 sets or frameworks with more than 350 quality measures for 
palliative care [37].

In 2006, National Quality Forum (NQF) identified palliative care and hospice as 
a national priority area for health care quality improvement, adopted the NCP 
Clinical Practice Guidelines for Quality Palliative Care, and created 38 preferred 
practices within the domains described in NCP guidelines [38]. In 2012, NQF 
endorsed 14 quality measures for palliative and end-of-life care [39].

American Academy of Hospice and Palliative Medicine (AAHPM) and Hospice 
and Palliative Nurses Association (HPNA) partnered on a sequential consensus 
project on Measuring What Matters (MWM) and assembled a list of 10 consensus 
indicators for internal measurement of quality in the settings serving hospice and 
palliative patients [40]. The MWM team identified existing indicators (about 75 
measures) available in the public domain as of October 2013 and tested them for 
reliability and validity. The Technical Advisory Panel (TAP) rated these indicators 
on their scientific soundness and referred a set of 34 indicators for review by the 
Clinical User Panel (CUP). The CUP rated those indicators based on three 
dimensions:

	1.	 How meaningful is this for patients/families?
	2.	 How actionable is this for providers/organizations?
	3.	 How large is the potential impact?

The CUP achieved consensus on the top 12 indicators for further input. With 
feedback from AAHPM and HPNA members and advocacy groups the final set of 
10 indicators across 6 domains was finalized [41]. There were no measures selected 
for social or cultural aspects of care or care of the imminently dying patients.

Several international frameworks have also informed the quality improvement 
movement such as United Kingdom’s Department of Health recommended 34 
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indicators as well as additional frameworks/measurement sets from Australia, 
Denmark, and the Netherlands among others [42–46]. The majority of these quality 
indicator frameworks were developed through an iterative process with literature 
review and expert consensus. There is need for balancing generic measures for mea-
surement across the settings and conditions vs. having more specific quality mea-
sures for particular settings/conditions.

Hospice Quality Reporting Program (HQRP) in the US: Section 3004 of the 
Patient Protection and Affordable Care Act authorized the Secretary of the 
Department of Health and Human Services to establish a quality reporting program 
for hospices [47]. On July 1, 2014, hospices nationwide began submitting the 
Hospice Item Set (HIS), a standardized patient-level data collection instrument used 
to collect the data needed for the calculation of the seven quality measures [48]. 
These measures focus on important patient care processes around hospice admis-
sion that are clinically recommended or required in the hospice conditions of par-
ticipation including discussion of patient preferences regarding life-sustaining 
treatments; care for spiritual and existential concerns; and management of pain 
(including opioid-induced constipation) and dyspnea. CMS also implemented the 
Consumer Assessment of Healthcare Providers and Systems (CAHPS) Hospice 
Survey in 2015, which addresses additional aspects of care that consumers and 
other stakeholders find important [49]. The information includes data on communi-
cation, coordination, and whether care provided was concordant with patient and 
family wishes in a culturally appropriate way. In 2017, CMS implemented Hospice 
and Palliative Care Composite Process Measure – Comprehensive Assessment at 
Admission, this measure combines all care processes captured by the seven HIS 
measures and reflects how many patients receive all the screening and assessment in 
a timely manner after admission to hospice [50]. The national average on this mea-
sure for the period from April 1, 2017, to March 31, 2018, was 84.2%. On August 
16, 2017, CMS unveiled the new Hospice Compare website [51]. The goal of 
Hospice Compare is to help consumers compare hospice providers on their perfor-
mance and assist consumers in making decisions that are right for them.

The National Quality Forum (NQF)–endorsed seven Hospice Item Set (HIS) 
quality measures initially displayed on Hospice Compare are:

	1.	 Hospice and Palliative Care – Treatment Preferences – NQF #1641
	2.	 Hospice and Palliative Care – Beliefs/Values Addressed – NQF #1647
	3.	 Hospice and Palliative Care – Pain Screening – NQF #1634
	4.	 Hospice and Palliative Care – Pain Assessment – NQF #1637
	5.	 Hospice and Palliative Care – Dyspnea Screening – NQF #1639
	6.	 Hospice and Palliative Care – Dyspnea Treatment – NQF #1638
	7.	 Hospice and Palliative Care  – Patients treated with opioids who are given a 

bowel regimen – NQF #1617
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�National and International Organizational Efforts 
in Operationalizing Measurement Via Registries

Gliklich et al. define registry as “an organized system that uses observational study 
methods to collect uniform data (clinical and other) to evaluate specific outcomes 
for a population defined by a particular disease, condition, or exposure, and that 
serves one or more predetermined scientific, clinical, and/or policy purposes” [52].

There have been multiple registries in the US and internationally to measure out-
comes of palliative care (see Table 7.2) [44, 46, 53–62]. Registries’ goal is to assess 
the quality of care with appropriate benchmarks and help to develop collaborative 
improvements in quality of care. With the growth of these registries, there is a grow-
ing need and opportunity to integrate information into a more coordinated system 
while still maintaining the ability to capture the local context of various subsystems.

We would like to review two registries  in details – one in the US and one in 
Australia. To our knowledge, there is no global comprehensive palliative care regis-
try comparing palliative and end-of-life data from all over the world.

�CAPC Registry

Center for Advanced Palliative Care (CAPC) registry was established in 1999 as a 
national program office of the Robert Wood Johnson Foundation in order to improve 
the care of patients within the health care system in the US.

CAPC’s mission is to increase availability of quality palliative care services for 
people living with serious illness. CAPC is the only repository of the data on 
hospital-based palliative care team characteristics and best practices in the US.

The registry uses three key metrics:

	1.	 Palliative care service penetration – that is initial palliative care consults as a 
percentage of annual hospital admissions (mean penetration rate changed from 
2.5% in 2008 to 5.3% in 2017).

	2.	 Staffing levels/Interdisciplinary teams – the mean FTE (full-time equivalent for 
palliative care members) per palliative care team in 2017 was 8.3.

CAPC also provides information on funding source for staffing – example in 
2017 – 90% of physicians, APRNs, RNs, and social workers were funded through 
the palliative care budget while nearly 30% of chaplains were paid from other 
budgets or were volunteers.

	3.	 Length of Stay and Time to Consult: in 2017 – average length of stay for patients 
who were discharged alive was 11.4 days with mean time from admission to pal-
liative consult was 5.5 days; for patients who died the mean length of stay was 
10.9 with time from admission to consult being 6 days.

CAPC registry helps individual programs to establish and grow in their institu-
tion while their data are being compared with national benchmarks. The use of this 
registry data and national comparisons can be helpful to advocate for the program 
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on the business/administrative level: to tie operational metrics and quality improve-
ment, diversify palliative care team, and track operational metrics over time. The 
other incentive for the programs to collect data is their contribution to growing field 
of research and being profiled in a national registry.

Recent effort to integrate all the organizations involved in quality registries in pallia-
tive care in the US led to the development of Palliative Care Quality Collaborative 
(PCQC) [63]. With the support of a grant from the Gordon and Betty Moore Foundation, 
five organizations (American Academy of Hospice and Palliative Care Medicine 
(AAHPM), Center to Advance Palliative Care (CAPC) and affiliated National Palliative 
Care Research Center (NPCRC), Global Palliative Care Quality Alliance (GPCQA), 
and Palliative Care Quality Network (PCQN)) convened to develop a quality improve-
ment organization (the Palliative Care Quality Collaborative) with a unified registry to 
capture both program- and patient-level quality data, to improve the care of patients 
with serious illness, including those receiving palliative care.

�Australian Palliative Care Outcomes Collaboration (PCOC) 
Registry

The Palliative Care Outcomes Collaboration (PCOC) is an Australian national reg-
istry that implements standardized clinical assessment tools to measure and bench-
mark patient outcomes in palliative care in Australia. Participation in PCOC is 
voluntary and it provides assistance to palliative care providers in their effort to 
improve their clinical practice. This is achieved via the PCOC patient outcome 
improvement framework which is designed to:

•	 Provide clinicians with the tools to systematically assess individual patient expe-
riences using validated clinical assessment tools

•	 Define a common clinical language between palliative care providers to support 
assessment and care planning

•	 Facilitate the routine collection of national palliative care data to drive quality 
improvement through reporting and benchmarking

•	 Provide regular patient outcome reports and workshops to facilitate service-to-
service benchmarking, and support research using the PCOC longitudinal 
database

Australian registry is funded by the Australian government and Department of 
Health and was initiated in 2009. Their assessment framework incorporates five 
validated clinical assessment tools:

•	 Palliative Care Phase
•	 Palliative Care Problem Severity Score (PCPSS)
•	 Symptom Assessment Scale (SAS)
•	 Australia-Modified Karnofsky Performance Status (AKPS) Scale
•	 Resource Utilisation Groups – Activities of Daily Living (RUG-ADL)

7  Quality Measures for Palliative Care
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These are not only robust detailed data, these efforts represent real-life outcomes 
of over 40,000 Australians who die an expected death every year. Individual data are 
compared with benchmark data and reported on annual bases to the participating 
organization.

Participation in PCOC provides evidence for organizations and palliative care 
services to meet core actions in the standards of care for patients requiring palliative 
care in Australia and beyond.

�Future Research and Directions

Despite the inevitable nature of death and growing use of hospice and palliative care 
services, measuring performance for palliative care is complex as the care is fre-
quently delivered at a number of sites including home, clinic, hospital, and long-
term care facilities.

Measures to assess quality of palliative care and hospice must capture key aspects 
important to patients and families and reflect comprehensive multidisciplinary out-
comes of care. To fill this gap, Patient and Family Reported Outcome Measures 
(PROM) are often used via standardized questionnaires given to patients or fami-
lies. PROMs are emerging as the gold standard of identifying subjective experience 
in palliative care. PROMs are increasingly used in palliative care and likely will 
become the future of quality measures of the patient’s and family’s subjective 
experiences.

In 2018, Centers for Medicare and Medicaid Services (CMS) awarded $5.5 
Million grant over 3  years to AAHPM, the National Coalition for Hospice and 
Palliative Care, and RAND to develop Patient-Reported Measures for Community-
Based Palliative Care [64]. These measures will be used for CMS’s Quality Payment 
Programs (QPP). Along with this new measures development project, the unifica-
tion of palliative care quality registries, new testing methodologies to identify the 
population with serious illness for inclusion in quality measures, and growing alter-
native payment models for palliative care have potential to enhance the field of 
quality measurement for palliative care. Center for Advance Palliative Care (CAPC) 
in partnership with National Quality Forum (NQF) is coordinating efforts to develop 
a national strategic plan to incentivize and/or require delivery of high-quality care 
for people with serious illness and their families via the Serious Illness Quality 
Alignment Hub (“the Hub”).

The Hub has four tracks, each focused on developing requirements and/or 
incentives for access to high-quality palliative care for appropriate patient pop-
ulations: Needs Assessment, Accountability Committee, Quality Measurement 
Committee, and National Serious Illness Projects. The hub is focusing on how 
to help health care organizations better align between what they are currently 
held accountable for and what consistent palliative care approaches can deliver. 
The Hub will be finalizing a set of recommended metrics that can be used by 
purchasers, health insurers, and ACOs to hold themselves and their palliative 
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care teams accountable for high-quality care consistent with national 
guidelines.

Despite the tremendous progress made in the field of quality measurement of 
palliative care, there are still significant gaps in holistically measuring palliative 
care. For example, there is known gap due to not having validated measures in 
social or cultural aspects of care or care of the imminently dying patients. With 
growing and emerging field of quality measurement in palliative care, we expect to 
see more uniform integration of these measures into standard quality measure sets 
used by all payers [65–70].
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Chapter 8
Developing a Hospital Quality Metrics 
System and Dashboard

Alexander Pavoll, Catherine Feleppa Camenga, and Saul N. Weingart

�Introduction: The Quality Conundrum

�Measurement Overload

Hospitals and health systems are responsible for reporting at least 400 distinct qual-
ity measures to regulatory and accreditation agencies including the Centers for 
Medicare and Medicaid Services, state health departments, boards of registration in 
medicine, state Medicaid agencies, the US Occupational Safety and Health 
Administration, the Joint Commission, and others. Additionally, hospitals may 
elect to participate in disease management registries which offer reliable, risk-
adjusted data sets that provide clinicians with information to guide quality improve-
ment efforts.

Quality measures track a variety of care-related structures. Processes and out-
comes include compliance with effective, evidence-based practices for the care of 
patients with conditions such as stroke, heart failure, or myocardial infarction 
(based on chart abstraction), patient experience (based on consumer surveys), and 
resource utilization (drawn from hospital administrative systems) such as hospi-
talized patients’ lengths of stay, readmission rates, and emergency department 
boarder time.
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�Measurement Burden

Many metrics, including reports of infectious diseases, require sophisticated screen-
ing tools to flag candidate cases for expert internal review and are subject to external 
validation audits. Other metrics, including those designed to capture surgical com-
plications, rely on the quality of physician documentation, medical record coding, 
and the validity of the underlying algorithms and their inclusion and exclusion cri-
teria. All in all, hospital and health systems spend enormous time and treasure 
recruiting and training staff to collect and report a complex array of quality metrics, 
manage electronic data capture and submission, and conduct validation studies. 
Quality measurement imposes a major responsibility, challenge, and burden on 
healthcare organizations.

�Inconsistent Scoring and Validity

While the value of quality measurement is undisputed, the value of specific mea-
sures has come under increasing attention and scrutiny [1–6]. In a recent review, 
Salem and colleagues describe multiple measures that are antiquated or ill-
informed, measures that are overly specified, and measures that lack validation [7]. 
And yet, hospital and healthcare systems continue to be accountable for many of 
these quality measures – measures that result in publicly reported ratings that may 
be misleading to consumers and that result in arbitrary financial rewards and penal-
ties [8]. The Patient Safety Indicators (PSIs), for example, contain surgical compli-
cation algorithms derived from discharge diagnoses codes. Many PSIs are 
incorporated into Medicare’s value-based payment program, large insurers’ pay-
for-performance programs, US News and Leapfrog Group quality ratings, and 
other proprietary ranking systems [9–13]. They have been endorsed by the National 
Quality Forum [14]. However, of 17 commonly used PSI measures, a single mea-
sure had evidence of validity in a systematic review performed by Johns Hopkins 
University researchers [15].

�Navigating the Measurement Imperative

Clearly, quality measurement is important. Quality measures help organizations set 
priorities and goals, shape organizational improvement projects designed to enhance 
(and measure) key processes and outcomes, and provide accountability to internal 
stakeholders such as the board of trustees as well as external stakeholders such as 
government overseers, accreditation bodies, payers, and consumers. However, given 
the proliferation of quality metrics and the high stakes associated with performance 
on these measures, how can hospitals and medical centers artfully negotiate the 
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multiple demands placed upon them? We posit that it is impossible to optimize per-
formance for all of the various quality measures that hospitals and health systems 
must report and track. They are difficult enough to report and track, especially given 
the fact that various programs use subtly different definitions, time frames, and risk 
adjusters. Understanding the array of performance measures exceeds the expertise 
of many highly sophisticated hospital leaders, their governing bodies, and knowl-
edgeable consumers. Health quality measurement is the ultimate “inside baseball” 
and, as a result, may detract from its goal of driving improved performance.

To make sense of the proliferation of quality measures and to guide our organi-
zational performance goals, our organization selected a subset of high-value mea-
sures to monitor and manage. We believe that focusing on “measures that matter” is 
a productive way to bring some degree of order and coherence to an increasingly 
incoherent measurement and regulatory environment. We describe below how we 
have approached this challenge, how we selected, tracked and reported on key met-
rics, and how we set up an infrastructure to manage this process. While this formu-
lation is derived from the experience of a single healthcare organization, we believe 
that our approach and recommendations are broadly replicable.

�What’s an Organization to Do?

�Setting

Tufts Medical Center and Floating Hospital for Children is a 415-bed academic 
medical center in downtown Boston, serving adults and children in metropolitan 
Boston and southern New England. Tufts has a high case mix index, serves 
Chinatown and South Boston neighborhoods as well as an urban safety net popula-
tion, and is known for its tertiary care programs in cardiac and neurosurgery, trauma, 
and high-risk obstetrics.

�Getting Started

With a change in the leadership of the Quality Department at Tufts Medical Center 
in 2013, we undertook a review of the measurement requirements of the hospital 
and shared that information with senior leadership and the Board of Trustees’ 
Quality of Care Committee. Recognizing the challenges of improvement, the risk of 
a scattershot approach, and the benefit of a narrowly focused effort, the Board tasked 
leadership to select a manageable set of key quality metrics that were well-validated, 
that represented processes and outcomes important to our patients, and that were 
potentially actionable with adequate resources and attention. The Board was par-
ticularly interested in measures that, if improved, would have a significant impact 
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on quality of care, support a culture of safety and transparency, and support the goal 
of implementing high reliability processes across the organization.

�The Quality Dashboard

In an iterative fashion, with input from a variety of clinical stakeholders, the depart-
ment leadership team proposed a set of metrics that were aligned with the five of six 
quality domains identified in the Institute of Medicine’s Quality Chasm report: 
safety, effectiveness, efficiency, patient centeredness, timeliness, and equity 
(STEEP) [16]. (The equity domain was initially deferred given the absence of sound 
metrics.) These items were incorporated in a dashboard.

Proposed measures satisfied several criteria. They were generalizable to multiple 
clinical areas and reportable internally without reliance on external (often lagged) 
government or insurer reports. They met specified definitions and codes. Some of 
the dashboard metrics are also used by public agencies, such as the PSI measures 
developed by the US Agency for Healthcare Research and Quality (AHRQ) [17]. 
PSI measures are used by Medicare and reported publicly by some insurer pay-for-
performance programs and by hospital rating programs like the Leapfrog Group. 
We also included important and potentially preventable infection measures includ-
ing central line-associated bloodstream infections (CLABSIs), catheter-associated 
urinary tract infections (CAUTIs), and surgical site infections. Infections are 
reported as both rates (e.g., infections per patient or line days) and standardized 
infection ratios (SIRs). SIRs are risk-adjusted to allow for comparison across hospi-
tals and to improve the value of benchmarking. In assembling the dashboard, the 
team sought to utilize measures drawn from existing dashboards and reports when-
ever possible. The end result was a three-page display of trended data with monthly 
results in tabular and graphic fashion, a rolling 12-month average, and a year-over-
year comparison. The dashboard was created in Microsoft Excel and used a color 
scheme that displayed results in three shades:

•	 Values that met or exceeded the goal were shaded light green.
•	 Values that were 95% of the goal or greater were shaded a light orange.
•	 Values less than 95% of the goal were shaded a darker orange.

The dashboard metrics are presented in Table 8.1.
We set goals for each measure based on national benchmarks whenever possible, 

generally aiming for the top tenth percentile of academic medical centers. We set a 
goal of zero for specific patient-harm event categories (an aspirational goal). We 
revisited each goal every fiscal year and considered adding new, relevant metrics or 
removing those that had “topped out.” “Topped out” measures had near-perfect 
scores for an extended period of time, indicating that the practice had become 
ingrained in daily clinical practice.

We also selected among competing measures. For example, we dropped a convo-
luted Medicare sepsis measure (whose validity had not been demonstrated to 
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Table 8.1  Tufts Medical Center’s quality dashboard

Safe Preventable harm rollup (sum of all Harm Bubble items)
Workplace injuries
 � Workplace injury events
 � Days lost due to workplace injuries
 � Workplace assaults
Falls
 � Falls # total/with injury (excluding NICU)
 � Falls rate/1000 patient-days
 � Falls with injury rate/1000 patient-days
Medication errors
 � Serious medication errors reaching the patient (count)
 � Serious medication error (rate/1000 patient-days)
Central line-associated bloodstream infections (CLABSI count)
 � CLABSI overall rate/1000 line-days across all inpatient units)
 � CLABSI pediatric rate/1000 line-days (includes all pediatric units)
Catheter-associated urinary tract infections (CAUTI count)
 � CAUTI ICU rate/1000 line-days (excluding NICU)
 � CAUTI adult med-surg units rate/1000 line-days (including Neuroscience 

intermediate care unit)
 � CAUTI pediatric units rate/1000 line-days (excluding NICU)
Pressure injuries (PI) (total PI incidence from observations)
 � PIs (stages 3, 4, and unstageable PIs from billing codes)
 � PIs in adult ICU (rate/1000 patient-days)
 � PIs in adult med-surg units (rate/1000 patient-days)
 � PIs in pediatrics (rate/1000 patient-days)
Serious reportable events (count)
AHRQ PSI-90 Composite (observed/expected)
AHRQ PSI-90 Composite (count of cases)
Hand hygiene performance (compliance rate)

Effective Acute myocardial infarction mortality index (IQI-32)
Heart failure mortality index (IQI-16)
Pneumonia mortality index (IQI-20)
Sepsis mortality index
Vizient mortality index (severity adjusted)

Efficient Vizient mean length of stay (LOS)
Vizient LOS index (severity adjusted)
Vizient all-cause unplanned 30-day readmission rate
Vizient direct cost index (severity adjusted)

Patient 
centered

Overall rating – adult inpatient (HCAHPS)
Overall MD rating – adult outpatient (CGCAHPS)
Overall rating – pediatric inpatient (Child CAHPS)
Overall rating – emergency department (Press Ganey)
Overall rating – ambulatory surgery (OASCAHPS)

(continued)
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improve outcomes) in favor of a risk-adjusted sepsis mortality measure that com-
pares observed-to-expected mortality. Decision-makers balanced the fact that the 
Medicare measure was publicly reported against the risk-adjusted outcome mea-
sure, concluding that the risk-adjusted measure was both easier to understand and 
more meaningful to clinicians and consumers.

A process was established for updating the monthly dashboard using email 
reminders to departmental measure “owners,” automated feeds from existing mea-
sure scorecards, and abstractions from the monthly reports provided by various ven-
dor sites such as Press Ganey (patient experience data) and Vizient (risk-adjusted 
benchmarking of academic medical center performance). Enlisting support from 
various departments in the development and review of the quality dashboard pro-
moted alignment across the organization. The dashboard is displayed on the Medical 
Center’s internal website and is accessible to all employees.

The Board of Trustees’ Quality of Care Committee’s lay trustees also requested 
a simplified, rolled-up summary of the full dashboard (Fig. 8.1). This single-page 
scorecard presented the last 2 months’ performance across the following metrics 
key performance metrics and bucketed it into a modified version of the STEEP format.

•	 Safety

–– Serious reportable events
–– Mortality observed/expected ratio
–– Workplace injuries resulting in lost days

•	 High-risk processes

–– Central line-associated bloodstream infections
–– Catheter-associated urinary tract infections
–– Medication errors reaching the patient
–– Patient safety composite (PSI-90) [17]

•	 Patient experience

–– Inpatient experience (overall rating 0–10 from HCAHPS survey) [18]
–– Ambulatory experience (overall rating 0–10 from CGCAHPS survey)

Table 8.1  (continued)

Timely Emergency Department wait time in minutes, from arrival to provider
Emergency Department wait time in minutes, from disposition to floor
Lag time for new patients to obtain appointment
Percentage of new patients scheduled within 25 days
Call abandonment rate (adult clinics, non-Call Center)
Call abandonment rate (adult Call Center)
Call abandonment rate (pediatric clinics, non-Call Center)

General Discharges
Clinic volume
Medicare case mix index (CMI)
Total case mix index (CMI)
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•	 Care transitions

–– Length of stay observed/expected ratio
–– Time from Emergency Department discharge to floor (for admissions, in 

minutes)

Each metric on this list was accompanied with a colored arrow to show stable 
performance, improvement, or decline. We used the traditional red/yellow/green 
stoplight-colored arrows as intuitive visual indicators. An “Insights” section was 
added to the bottom of the page to explain the metrics qualitatively. This section 
summarized how many measures met or exceeded the goal, the types of serious 
events reported to the state Public Health Department, and other relevant commen-
tary. The Insights section focused on exceptions, provided updates when a measure 
had a marked change, or indicated when a relevant quality improvement project was 
started.

�The Harm Bubble

The lay members of the Board of Trustees’ Quality of Care Committee also 
requested a simplified presentation of quality data, one that helped them to better 
understand how many patients were harmed in the course of their care. Rather than 
presenting infection or adverse drug event rates, the new document presented 
monthly harm counts. In this way, board members could directly appreciate whether 
the organization was progressing in our goal of achieving zero harm.

Measure Goal Dec Jan FY18 Total

0 6 3 40
0.73 1.12 0.90 0.80

0 4 3 63

0 3 3 15
0 5 2 36
0 3 3 40
5 8 9 83

83.0% 83.7% 90.5% 77.3%
86.7% 87.1% 86.6% 87.2%

0.88 0.97 0.95 0.90
12.0% 9.8% 10.2% 12.6

120 186 194 141

Serious Reportable Events
Safety

Mortality Index
Workplace Injuries

High-Risk Processes
Central Line Infections
Urinary Catheter Infections
Medication Errors Reaching Patient
Patient Safety Composite

Patient Experience
Inpatient Experience
Ambulatory Experience

Care Transitions
Length of Stay Index
Readmission Rate
ED Wait Time: Discharge to Floor

QUALITY DASHBOARD - January 2019

Fig. 8.1  Tufts Medical Center’s summary quality dashboard
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To display harm as counts, we adopted a visualization tool called the Harm 
Bubble (Fig. 8.2). Each bubble represented a different type of care-associated injury, 
along with a central bubble with the total number of harm events. We selected well-
established indicators of care-associated harm including CAUTIs, CLABSIs, falls 
with injury, serious medication events, and pressure injuries (ascertained by the 
hospital wound care team). A count of workplace employee injuries was added later 
to demonstrate the commitment to harm prevention for both patients and staff. 
Although the initial version of the Harm Bubble included a count of “serious report-
able events” (SREs) that required reporting to the state Department of Public Health, 
this item was later included as a footnote to avoid double-counting other event types 
(such as falls with injury) that were also SREs.

�Using Measures to Drive Quality

�Setting Priorities

Hospital quality leaders are responsible for reviewing, updating, and recommend-
ing quality measures to the Board each year. Leaders attempt to incorporate per-
formance measures that require consistently high levels of performance for public 

Quality & Patient Safety Department Updated 11/26/2019

October 2019 Serious Reportable Events:  There were 6 pressure injuries and one fall with injury.
Past 6 months total harm events trend: 10, 13, 10, 17, 11, 13

Harm events in October 2019

Reducing Harm

• Workplace Injuries - OSHA 300 form, Iisting all employee injuries resulting in 1 or more workdays missed.
• Falls & Serious Medication Errors - events rated at 'actual severity = E and above' in Quantros.
• Pressure Injuries - AHRQ's PSI-03 for Pressure Injuries (stage 3, 4, and unstageable; DTI’s excluded) - this
  number may be smaller due to post-discharge coding lag.
• Central Line and Urinary Catheter Infections - Infection Control Committee

Sources:

Inpatient Falls
with Injury

7

Pressure
Injuries

0
Serious Medication

Errors
1

Central Line
Infections

1

Total Harm
Events

13

Workplace
Injuries

3

Urinary Catheter
Infections

1

Fig. 8.2  Tufts Medical Center’s Harm Bubble
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reporting as well as measures that reflect organizational priorities for continuous 
quality improvement. This balance requires a consensus approach across multiple 
stakeholders. Each year, we follow a goal-setting methodology that begins with 
an “environmental scan” of quality and patient safety hazards, novel improve-
ment strategies, and a gap analysis. We identified and quantified quality and 
safety hazards by asking internal experts and stakeholders – including representa-
tives from the Patient Family Advisory Council – to participate in a risk-stratifi-
cation exercise. The annual gap analysis and quality goals were reviewed and 
approved by the Quality Committees and ultimately the Board of Trustees. Goals 
are operationalized and incorporated into an annual quality work plan. Many of 
the dashboard measures are associated with specific projects in the annual work 
plan, as the projects are intended to drive these measures to higher levels of 
performance.

�Monitoring Progress and Driving Improvement

Quality leaders review the dashboard each month in advance of the Board of 
Trustees’ Quality Committee to allow for a “deep dive” into selected measures, to 
understand proposed modifications to various measures, to discuss revisions and 
enhancements to the dashboard, and to keep up to date with measure development 
and reporting.

Monthly reporting up through the Quality Committee structure ensures for pro-
gram oversight and accountability. Education of the members is ongoing as new 
measures or changes in measures are reported. Over time, the dashboard has helped 
quality leaders and board members to identify areas that require or have benefitted 
from focused improvement efforts. We have paid special attention to the Emergency 
Department throughput metrics, ambulatory access measures, and infection rates. 
An important principle is to avoid major year-to-year changes. Quality improve-
ment takes time: time to establish the right measures, to put the right interventions 
in place, and to sustain the gains.

�Summary and Conclusion

Policy makers need to recognize that the proliferation of quality metrics has become 
burdensome and unmanageable. As a result, hospital and health systems need to 
focus on the subset of measures that are tied to meaningful clinical outcomes. In our 
experience, it was not difficult to select a set of measures that were relevant and 
actionable – recognizing that it may take multiple interventions over several years 
to make a meaningful and sustained improvement.

We found no perfect solution to the dashboard challenge. While some audiences 
prefer counts to rates, or graphs to tables, others like it the other way around. There 
was an ongoing tension between showing rolled-up summaries (e.g., of infection 
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rates) and the request for more granular information on service-specific perfor-
mance (e.g., in the intensive care unit compared to the medical-surgical floor).

We learned that it is important to report and display key measures in a way that 
quality experts can use and that lay board members can understand and interpret. 
This remains a work in progress. We found that less is more, that simple is better, 
and that measures that represent the harm to individual patients and staff create the 
opportunity for an informed and transparent conversation about those areas where 
we excel as an organization and those where we may fall short.
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Chapter 9
Patient Satisfaction Metrics

Craig Best

�Introduction

Patient satisfaction has been studied and measured in earnest since the 1980s [1]. 
Metrics were refined over time as our understanding of patient desires has grown. 
Current surveys focus on the process of care rather than the outcome of the medical 
service and may be more appropriately referred to as surveys of patient experience. 
The patient experience is an important measure of medical care quality, and there-
fore, patient experience metrics have become as important as other measures of 
clinical quality such as infection rate and annual screening tests. While patient expe-
rience metrics focus on the patient’s assessment of various components of care from 
points of access to other touch points, patients may encounter along the continuum 
of care, a more consumer-centric approach would consider the overall patient expe-
rience as the best endpoint. The distinction between patient satisfaction, as deter-
mined by a defined set of quantifiable metrics, and the patient experience, which 
includes other determinants that are sometimes outside the immediate control of the 
healthcare provider, is important and will be addressed in this chapter. This chapter 
explores the many reasons why patient experience metrics are important, reviews 
the most common inpatient and outpatient metrics used in the United States, and 
addresses some of the shortcomings associated with following and managing patient 
experience metrics.
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�Why Measure the Patient Experience?

�To Improve the Human Condition and Relieve Suffering

First and foremost, healthcare providers should focus on patient experience to 
improve the human condition and to relieve suffering. While these are soft indica-
tors of quality, as it is difficult to quantify patient suffering, it is clear that providing 
compassionate, empathetic care reduces the stress associated with disease and the 
uncertainty associated with a patient’s symptoms as a diagnosis is made and treat-
ment is considered.

It is not uncommon to see an anxious or frightened patient with symptoms that 
they might consider as dangerous. Patients frequently look online for information 
and sometimes associate their symptoms with a catastrophic disease, such as cancer. 
Further, they may have a family member who had a similar symptom that turned out 
to be life threatening. Spending time listening to patients, understanding their con-
cerns, and addressing their concerns quickly and compassionately is an important 
aspect of reducing patient anxiety.

Many patients worry that their present medical condition will limit their ability 
to live their life as they have in the past. For example, a patient with torn ligaments 
in the knee may be concerned that they are not able to get back to playing tennis or 
get back to a competitive sport which has been important part of their life; they may 
worry that they can no longer provide for their family through their landscaping job. 
These are differently weighed concerns but important for the healthcare provider to 
address during the office visit for the care to be centered on the whole person.

Healthcare providers showing compassion (by understanding the individual 
patient’s concerns and providing reassurance that the patient will get better) is 
important to relieve suffering. Optimism about a full recovery reduces stress and 
contributes to the chances of the individual getting back to their normal routine and 
reduces the incidence of depression [2].

�Compliance with Treatment Recommendations

There is a considerable body of evidence showing that a positive experience with 
the healthcare provider improves compliance with treatment [3–7]. A physician, for 
example, who spends time with the patient explaining the importance of a medica-
tion and the consequences of not taking the medication while involving the patient 
in the decision is more likely to build trust with the patient and increase compliance 
with treatment recommendations [4].

There are a number of studies testing the hypothesis that the patient experience 
is associated with clinical outcomes [8–14]. The results of these studies are conflict-
ing. One study, involving a large cohort of patients, appeared to show that higher 
patient satisfaction was associated with greater hospital admissions, higher overall 
healthcare cost, and increased mortality [14]. On the other hand, several studies 
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show positive beneficial correlation between the patient experience and medical 
outcomes [8–13]. Two studies reported a lower incidence of chest pain and death 
after acute myocardial infarction associated with a better patient experience during 
hospitalization [9, 13]. Before drawing conclusions of causation between the patient 
experience and clinical outcomes, randomized controlled studies are needed.

�The Business Case

There is a strong business case for enhancing the patient experience. The Centers 
for Medicare and Medicaid Services (CMS) and local health plans are asking for 
patient experience data and have established payment schemes based on patient 
experience scores. This trend is likely to continue. Direct financial incentives 
focused on the patient experience are embedded in the CMS value-based payment 
model for both hospitals and physicians.

Patients increasingly rely on social media to choose their healthcare providers. 
Web-based physician grading platforms such as Health Grades, Vital Signs, Yelp!, 
and Angie’s List are directing patients to highly rated physicians. Individual physi-
cian ratings for Medicare patient satisfaction based on CG CAHPS scores are reported 
at the Physician Compare website (http://www.medicare.gov/physiciancompare/). 
For the most part, physician ratings are based on how satisfied the patient was with 
their doctor visit. Other factors influencing physician ratings are scheduling, access, 
and clinical outcomes. It is also highly likely that experiences with front office staff, 
medical assistants, and nursing set the stage for how the physician will be perceived 
by the patient. The healthcare industry has become more like other service industries 
such as the hospitality industry, and potential customers frequent the web before 
making a decision about where to seek services, including healthcare services.

Hospital ratings are posted by the federal government. Eleven HCAHPS mea-
sures are publicly reported on the government’s Hospital Compare website (www.
medicare.gov/hospitalcompare). Hospital Compare patient experience ratings are 
rolled up into a single star rating so that hospitals can be compared side by side. 
More than 4000 Medicare-certified hospitals participate in Hospital Compare, and 
consumers are encouraged to use the hospital rankings to make decisions about 
where they seek care. Hospital Compare, and other similar transparency efforts, 
encourages hospitals to emphasize the quality of care they provide through focused 
quality improvement efforts.

There are numerous case studies supporting the concept of customer service as a 
differentiator for customer decision making and, therefore, an important factor in 
business growth [15–17]. Medical practices and hospitals must focus on improving 
the patient experience to be relevant in competitive markets and to improve prospects 
for growth of the organization. Other factors are important for business success such 
as networking, marketing, and branding, but the patient experience is an extremely 
important determinant of business sustainability and growth, particularly in competi-
tive markets. Consumers are looking less to what an organization says about itself 
and more to what other consumers are saying. Physicians making referrals to special-
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ists and to hospitals are listening to patient feedback and making adjustments to refer-
ral patterns based on this feedback. A patient complaint to their primary care physician 
about substandard care received by a specialist can have a significant impact on con-
tinued referrals to that specialist. Referrals to a hospital can be impacted in a similar 
fashion. Positive reports about both the clinical outcome and the patient experience 
are necessary for continued referrals. Furthermore, patients who have a great experi-
ence are likely to refer friends and family (demonstrating customer loyalty) and could 
perhaps become a major institutional donor. A negative experience can have the 
opposite effect, leading to negative word of mouth to friends and family [18].

Healthcare organizations can mitigate poor experiences through service recov-
ery. For example, when an office notices that physician wait times may be longer 
than desirable, patients should be told up front and offered an alternative to sitting 
in the waiting room. Some organizations offer devices that vibrate and light up 
when the physician is ready so that the patient can walk around and perhaps get a 
cup of coffee while waiting. Offering vouchers for coffee or drinks at the cafeteria 
is provided by some offices. If a patient or family member experiences a poor inter-
action during their clinical encounter, it is important for service recovery to occur 
quickly with an apology.

Healthcare organizations that receive high marks for the patient experience fur-
ther benefit by improving staff engagement. Aurora Health, through creating a 
patient-centric culture, saw significant improvement in both patient and staff satis-
faction [17]. Healthcare providers want to make a difference in the lives of the 
people they serve, and positive feedback from patients affirms that the healthcare 
team is making a significant impact on people’s lives. Conversely, dissatisfied 
patients increase the number of complaints and reduce staff moral, potentially lead-
ing to higher levels of staff turnover [14] which itself can decrease office efficiency 
and ability to provide optimal care. High staff turnover, particularly if it involves 
physicians and nurses, is very costly. It has been estimated that one departing physi-
cian can cost an organization between $500,000 and $1.5 million in replacement 
cost when considering the cost of recruitment, sign-on bonus, and lost revenue 
based on the length of time to fill the vacancy [19]. Dr. Maryam Hanah of the 
Stanford Medicine Well MD Center estimated the cost associated with physician 
turnover attributable to burnout at between $250,000 and $1.0 million [20].

There are substantial benefits associated with environments that optimize the 
patient experience that extends to the healthcare provider. Team-based care that 
encourages every person on the healthcare staff to work to the top of license in a 
highly coordinated and collegial fashion not only provides a better, more consistent 
patient experience but reduces the likelihood of physician and nurse burnout [21, 22].

Malpractice risk is also reduced when patients are more highly satisfied [23–27]. 
The relationship between the physician and the patient as a result of excellent com-
munication, empathy, and prioritizing the patient’s needs reduces the likelihood of 
malpractice lawsuits even if clinical negligence is involved. A study at a large aca-
demic medical center examining the risk of malpractice claims based on physician 
scores on patient satisfaction surveys showed that doctors with the lowest scores of 
“poor” or “very poor” were twice as likely to be named in a malpractice claim com-
pared with doctors who’s lowest score was “very good” [26]. Furthermore, women 
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who filed malpractice claims against their obstetrician-gynecologist were more 
likely to report interpersonal issues with the doctor. Physicians who had never been 
sued were more likely to be viewed by their patients as assessable, willing to com-
municate and concerned [23].

Focusing significant attention on the patient experience through team-based care 
and through nurse and physician communication is clearly the right thing to do for 
a healthcare organization seeking to provide the best possible care to the population 
it serves.

�Validity of the Metrics

Establishing a set of relevant metrics requires an understanding of the various touch 
point patient’s experience as they move through episodes of care but also requires 
an understanding of what matters to the patient. Factors influencing the patient 
experience are likely dependent on the location and unique hospital and clinic envi-
ronments. However, patient experience metrics must be generalizable to allow for 
benchmarking with comparison groups. Therefore, standard patient experience sur-
veys have a similar set of questions, not all of which are relevant to each clinical 
circumstance. Sofaer et al. criticized the HCAHPS survey for not assuring that the 
patient experience quality measures captured in the survey are consistent with 
patients’ expectation of quality [28]. In order to fine-tune the factors measured, a 
real-time survey can be developed and tailored to the specific clinical circumstance 
that might involve issues like traffic to the location, parking at the location, and bill-
ing errors. Statistical analysis of the metrics using a correlation coefficient allows 
for comparison of individual questions or question groupings with top box patient 
satisfaction. This statistical analysis allows for the establishment of a hierarchy of 
priorities to focus on improvement efforts.

To improve the comparability and validity of results, HCAHPS surveys should 
not be limited to Medicare patients, they must be administered in a standardized 
fashion, and at least 300 surveys must be returned in a rolling four quarter period 
according to the HCAHPS Quality Assurance Guidelines manual found on the web-
site www.hcahps.online.org. Individual survey questions demonstrate high reliabil-
ity if at least 300 surveys are completed. All eligible hospital discharges comprise the 
pool from which the random sample of surveys is to be sent. Every eligible patient 
has an equal chance of being selected for the survey. The response rate has remained 
remarkably stable between 2008 and 2013 at approximately 33%. In 2013, over 4000 
hospitals participated and over three million surveys were returned. Hospitals return-
ing less than 100 surveys are publicly reported, but a footnote accompanies the result.

Patient satisfaction surveys, especially in the outpatient setting, are often criti-
cized for low response rates. Commonly, clinicians and staff question the validity of 
the results when the number of returned surveys is low. Yet compared to customer 
satisfaction surveys in other industries, consumers of healthcare services return a 
higher percentage of surveys [29]. This is likely due to the importance individuals 
place on healthcare services. Low response rates can be addressed by looking at a 
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6 month rolling average or viewing individual clinician results quarterly rather than 
monthly.

The CMS applies a regression methodology to make a patient mix adjustment, 
controlling for patient variables shown to affect the measures. Demographic, health 
status, and other variables shown in Table 9.1 are accounted for in the results. CMS 
continues to partner with the Agency for Healthcare Research and Quality (AHRQ) 
to test and refine the HCAHPS survey.

Table 9.1  HCAHPS inpatient experience survey

Composite/
item HCAHPS survey Response choices

Your nurse’s 
care

Please answer the following questions 
about your stay at the hospital named on 
the cover letter. Do not include any other 
hospitals in your answers.
1. �During your hospital stay, how were the 

nurse’s treatment towards you with 
courtesy and respect?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

2. �During your hospital stay, how often 
did nurses listen to you carefully?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

3. �During your hospital stay, did nurses 
explain things in a way you can 
understand?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

4. �After you have pressed the call button, 
how often did you get help as soon as 
you wanted it during your hospital 
stay?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

Your doctors’ 
care

5. �How often would you say your doctors 
treated you with courtesy and respect 
during your hospital stay?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

6. �How often did your doctors listen to 
you carefully?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

7. �How often did your doctors explain 
things in a way you could understand 
during your hospital stay?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

Your hospital 
environment

8. �How often would you say your room 
and bathroom were kept clean?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

9. �How often was the area around your 
room quiet at night?

⃝   Never
⃝  Sometimes
⃝   Usually
⃝   Always
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Table 9.1  (continued)

Composite/
item HCAHPS survey Response choices

Your hospital 
experiences

10. �Did you need help from others at the 
hospital in getting to the bathroom or 
in using a bedpan?

⃝   Yes
⃝   No – [if no, go to question 12]

11. �If you got help in getting to the 
bathroom or in using a bedpan, how 
often did you get help as soon as you 
wanted it?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

12. �Did you have any pain during your 
hospital stay?

⃝   Yes
⃝   No – [if no, go to questions 15]

13. �How often did the hospital staff talk 
with you about the amount of pain 
you had?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

14. �How often did the hospital staff talk 
with you about how to treat the pain 
you had, during your stay?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

15. �Were you given any new medications 
that you had not taken before, during 
your hospital stay?

⃝   Yes
⃝   No – [if no, go to question 18]

16. �Before hospital staff gave you new 
medicine, how often were you told 
what the medication was for?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

17. �Before hospital staff gave you any 
new medicine, how often were you 
told what the possible side effects 
were in a way you understood them?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

Leaving the 
hospital

18. �When leaving the hospital, did you go 
straight to your own home, someone 
else’s home, or to another healthcare 
facility?

⃝   Own home
⃝   Someone else’s home
⃝   Another healthcare facility

19. �Did your doctors, nurses, or other 
hospital staff speak with you about 
whether you would have the help you 
needed when you have left the 
hospital?

⃝   Yes
⃝   No

20. �During your hospital stay, did you get 
information in writing regarding what 
symptoms or health issues to look out 
for after you leave the hospital?

⃝   Yes
⃝   No

(continued)
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Table 9.1  (continued)

Composite/
item HCAHPS survey Response choices

Overall 
hospital rating

Answer the following questions regarding 
your stay at the hospital named on the 
cover letter. Do not include any other 
hospital stays in your answers.
21. �On a scale from 0 to 10, where 0 is the 

worst hospital possible and 10 is the 
best hospital possible, select a number 
that you would use to rate this hospital 
during your time of stay.

⃝   0 – Worst hospital possible
⃝   1
⃝   2
⃝   3
⃝   4
⃝   5
⃝   6
⃝   7
⃝   8
⃝   9
⃝   10 – Best hospital possible

22. �Is this a hospital you would 
recommend to your friends and 
family?

⃝   Definitely no
⃝   Probably no
⃝   Probably yes
⃝   Definitely yes

Understanding 
your care

23. �Staff took my preference and those of 
my family or caregiver into account 
when deciding what my healthcare 
needs would be when I left during my 
hospital stay.

⃝   Strongly disagree
⃝   Disagree
⃝   Agree
⃝   Strongly agree

24. �After leaving the hospital, I had a 
good understanding of my 
responsibilities for managing my 
health.

⃝   Strongly disagree
⃝   Disagree
⃝   Agree
⃝   Strongly agree

25. �After leaving the hospital, I fully 
understood each purpose of my 
medications.

⃝   Strongly disagree
⃝   Disagree
⃝   Agree
⃝   Strongly agree
⃝   �I was not given any medication 

after I left the hospital
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Composite/
item HCAHPS survey Response choices

26. �For your hospital stay, were you 
admitted to this hospital through the 
emergency room?

⃝   Yes
⃝   No

27. �How would you rate your overall 
health?

⃝   Excellent
⃝   Very good
⃝   Good
⃝   Fair
⃝   Poor

28. �How would you rate your overall 
mental or emotional health?

⃝   Excellent
⃝   Very good
⃝   Good
⃝   Fair
⃝   Poor

29. �What is the highest level or school or 
education you have completed?

⃝   Eighth grade or less
⃝   �High school, but did not 

graduate
⃝   High school graduate or GED
⃝   College or 2-year degree
⃝   4-year college graduate
⃝   More than 4-year college degree

30. �Please list if you are of Spanish, 
Hispanic or Latino origin or descent.

⃝   �No, not Spanish/Hispanic or 
Latino

⃝   Yes, Puerto Rican
⃝   �Yes, Mexican, Mexican 
American, Chicano

⃝   Yes, Cuban
⃝   �Yes, other Spanish/Hispanic or 
Latino

31. Please select the appropriate choices: ⃝   White
⃝   Black or African American
⃝   Asian
⃝   �Native Hawaiian or other Pacific 

islander
⃝   �American Indian or Alaska 

native
32. �What is the main spoken language at 

home?
⃝   English
⃝   Spanish
⃝   Chinese
⃝   Russian
⃝   Vietnamese
⃝   Portuguese
⃝   �Some other language (please 

print below):
_________________________

Table 9.1  (continued)
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Survey instruments mailed out after the visit are likely to yield a different result 
than “real-time” surveys. Customers tend to be more generous in how they score 
their experience when filling out surveys at point of service. Survey results that do 
not account for the timing of the survey with the care delivery may introduce bias 
into the results.

In summary, a rigorous process was employed in the development of the most 
commonly used patient experience surveys, and the results of individual questions 
correlate well with top box patient satisfaction scores and with “would recommend” 
ratings. Smaller hospitals and clinicians with lower numbers of returned surveys 
may rightly question the validity of short-term results. These concerns can be miti-
gated by looking at results in a 4- or 6-month rolling average.

�Inpatient Experience Metrics

Hospital Consumer Assessment of Healthcare Providers and Systems (HCAHPS) 
patient experience survey was developed by CMS in 2002, as a method of establish-
ing a quality rating for the hospital inpatient experience. The survey asks recently 
discharged patients to answer 32 questions, including 27 questions that address 
multiple dimensions of the care experience. These dimensions of experience are 
comprised of 11 composite or single question score groupings as shown in Table 9.1. 
Responses to each question include never, sometimes, usually, and always. The 
components of the HCAHPS survey grouping are listed in the following text.

Nurse communication  The relationship between nurse and patient is the most 
important determinant of patient satisfaction in the hospital setting [30–32]). Nurses 
spend considerable time with patients as they recover from the medical conditions 
that required hospitalization. The nurse is in constant contact with the patient, lis-
tening to their concerns, addressing their needs, executing a care plan, and serving 
as the intermediary between doctor and patient. It is vitally important that the nurse 
shows empathy, and compassion, is responsive, and communicates well with the 
care team. These core competencies are assessed in the HCAHPS survey.

Doctor communication  The doctor-patient relationship is paramount to successful 
hospital treatment. Communication with the patient and key staff on the healthcare 
team is essential. Patients often assume their doctor is knowledgeable and skilled. 
Factors affecting their satisfaction with the hospital stay and ultimately their satis-
faction with the doctor center around the soft communication skills or what we call 
“bedside manner.” Did the doctor take the time to listen? Did the doctor show empa-
thy and respect? Were things explained well and in a manner that lessened anxiety?

Staff responsiveness  Was the call button answered quickly? When the patient was 
in need of assistance to the bathroom, was the call button answered in a manner that 
met the patient’s expectations? Once patient expectations were communicated, was 
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the issue addressed in a timely manner? Were staff dismissive or responsive to 
patient needs? When staff were busy, did they communicate a time expectation for 
addressing the request?

Room cleanliness  This metric addresses the patient concern about the cleanliness 
of the bathroom and patient’s hospital room. Did housekeeping staff come daily to 
clean and sanitize the room?

Quietness  Hospitals are often noisy, especially in the intensive care units (ICU). 
Alarms go off when the intravenous line is empty or blocked, when the heart moni-
tor detects abnormal rhythms, or when the patient presses the nurse call button. In 
addition, noise from telephones, televisions, and patients disrupts sleep [33–35]. 
Hospital staff, in constant communication, create noise in the hallways. Noise dis-
rupts sleep, an essential component of recovery from disease and from surgery, and 
may add to the stress of hospitalization. Sleep improves the immune system’s abil-
ity to fight off infection [36, 37] and may be beneficial for wound healing. More 
clinical studies are needed to establish the full clinical benefits of sleep. Therefore, 
a metric measuring the quietness of the hospital environment is present in the 
HCAHPS survey. Many units employ “quiet times” for several hours during each 
shift to better ensure that patients are able to rest.

Pain management  Uncontrolled pain can lead to adverse hospital outcomes [38, 
39]. A postoperative patient may be unwilling to take deep breaths, thereby 
increasing the risk of respiratory complications. Patients experiencing pain are 
more likely to avoid ambulating after surgery or refuse to move limbs after joint 
surgery. Ambulation is critical for the prevention of deep vein thrombosis, aids in 
the return of bowel function after abdominal surgery, and is important for the 
prevention of postoperative lung complications such as atelectasis and pneumo-
nia. Measuring how well pain was controlled during hospitalization is a HCAHPS 
survey measure. However, as we will discuss in the pitfalls section of this chapter, 
there are potential harmful consequences of placing too much focus on a pain-free 
hospitalization.

Medication communication  The most common reason for medication errors is 
poor communication. A Mayo Clinic study established that less than one third of 
patients knew the names of their medications and less than 40% knew the purpose 
of their medications. Even fewer, about 14%, knew the side effects of the medica-
tions they were taking [40]. Effective communication involves medication recon-
ciliation (a review of the list of medications) to assure the hospital medication list 
corresponds to the list of medications prescribed by their doctors prior to hospital-
ization. If new medications are recommended and old ones removed during hospi-
talization, it is important that the patient and care providers post-hospitalization are 
on the same page. Side effects of any new medications should be carefully reviewed 
so patients can report unacceptable side effects. Allergies to specific medications or 
classes of medications should be carefully reviewed with the patient and noted in 
the patient chart and on wrist bands to avoid potentially dangerous medication reac-

9  Patient Satisfaction Metrics



138

tions. Some hospitals have instituted bar coding of medications to assure the correct 
dose and correct medication are administered to all patients.

Discharge information  A careful review of discharge instructions is critical for 
successful post-hospital recovery. Readmissions and post-hospital complications 
are more likely if discharge instructions are not communicated or followed. These 
instructions would include a careful review of discharge medications, activity limi-
tations, and follow-up appointments or recommendations regarding follow-up 
appointments with specialists and with primary care doctors. Providing written 
instruction at discharge is important so that the patient does not need to rely on 
memory alone after hospital discharge.

Care transition  While care transition may refer to any situation involving a change 
in place or person providing patient care, the HCAHPS survey has a series of three 
questions measuring patient perception of communication by hospital providers 
about the transition from hospital care to ongoing care outside the hospital  – 
whether this care is received at a skilled nursing facility, at a rehabilitation facility, 
or at home. Did the provider assess the patient’s ongoing need for care? Did they 
involve the patient in the decision about the place and type of care that would be 
needed? And did they provide in writing what types of things the patient should 
look out for after leaving the hospital? This set of questions also assesses whether 
medications were reviewed with the patient during the transition out of the 
hospital.

Hospital rating  Patients are asked to give a numeric ranking of the hospital during 
their stay.

Willingness to recommend  Patients are asked about their likelihood to recommend 
the hospital to friends and family. As discussed earlier in this chapter, great experi-
ences create customer loyalty, potentially resulting in multiple referrals to the facility. 
The opposite is true: patients may be steered away if the patient has a bad 
experience.

Press Ganey has a robust set of proprietary questions to assess the hospital expe-
rience that may be used to supplement the HCAHPS survey. The primary advantage 
of sending a Press Ganey survey along with the HCAHPS survey is that Press Ganey 
provides the institution the ability to capture qualitative responses from patients in 
addition to the quantitative measures. The patient’s written responses allow the 
organization the ability to make specific adjustments to improve the patient 
experience.

CAHPS patient satisfaction metrics have also been designed to measure the 
patient experience in other settings such as Nursing Homes (LTC CAHPS), Home 
Health (HH CAHPS), the Emergency Department (ED CAHPS), and the Operating 
Room (S CAHPS). Specific questions associated with each of these surveys can be 
found at CMS.gov.
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Table 9.2  CGCAHPS outpatient experience survey

Composite/
item CG CAHPS survey Response choices

Your 
provider

Please answer the following questions 
regarding the clinical care you have received.
1. �According to our records, you received care 

from the provider named below in the last 
6 months. Is that correct?

Name of provider

⃝   True
⃝   No

2. �Is the provider mentioned above who you 
usually see if you need a check-up, want advice 
about a health problem, or get sick or hurt?

⃝   Yes
⃝   No

3. �For how long have you been seeing this 
provider?

⃝   Less than 6 months
⃝   �At least 6 months but less than 

1 year
⃝   �At least 1 year but less than 

3 years
⃝   �At least 3 years but less than 

5 years
⃝   �5 years or more

Your care 
in the last 
6 months

4. �How many times did you visit this provider 
to get care for yourself, in the last 6 months?

⃝   �None – If none, go to #23
⃝   �1 time
⃝ �  �2
⃝   �3
⃝   �4
⃝   �5 to 9
⃝   �10 or more times

5. �Have you contacted this provider’s office to 
get an appointment for an illness, injury, or 
conditions that required immediate attention?

⃝   �Yes
⃝   ��No – If no, go to #7

6. �When you have contacted this providers’ 
office to get an appointment for care that you 
needed right away, how often were you able to 
get an appointment as soon as you needed it?

⃝   �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

7. �Have you made any appointments for a 
check-up or routine care with this provider in 
the last 6 months?

⃝   �Yes
⃝   �No, if no, go to #9

(continued)

�Outpatient Experience Metrics

While there are many surveys used to measure the patient experience in the outpa-
tient setting, two surveys, CG CAHPS and Press Ganey, are the most widely used in 
the United States. CG CAHPS (Clinician and Group Consumer Assessment of 
Healthcare Providers and Systems) survey was developed by the Agency for 
Healthcare Research and Quality (AHRQ) to measure the perception of the patient 
experience in the office setting. This survey uses 22 questions to assess the patient 
experience in the outpatient arena (Table 9.2). These questions fall into several cat-
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Table 9.2  (continued)

Composite/
item CG CAHPS survey Response choices

8. �When you have made an appointment for a 
check-up or routine care with this provider, 
how often were you able to get the 
appointment as soon as you needed it within 
the last 6 months?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

9. �Have you contacted this provider’s office 
with a medical question during regular office 
hours, within the past 6 months?

⃝   Yes
⃝   No – If no, go to #11

10. �When you contacted this provider’s office 
during their regular office hours, how often 
were you able to get an answer to your 
medical question that same day?

⃝   Never
⃝   Sometimes
⃝   Usually
⃝   Always

11. �How often did your provider explain things 
in a way that was easy for you to 
understand, in the last 6 months?

⃝    �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

12. �How often would you say your provider 
carefully listened to you within the last 
6 months?

⃝   �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

13. �How often did your provider seem to know 
the important information about your 
medical history, within the last 6 months?

⃝  � Never
⃝  � Sometimes
⃝  � Usually
⃝   �Always

14. �How often would you say your provider 
showed respect for what you had to say, in 
the last 6 months?

⃝   �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

15. �How often did your provider spend enough 
time with you, in the last 6 months?

⃝   �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

16. �Did your provider order a blood test, x-ray, or 
any other test for you, in the last 6 months?

⃝   �Yes
⃝   �No – If no, go to #18

17. �How often did your provider’s office follow 
up to give you the results of any tests your 
provider has ordered for you, in the last 
6 months?

⃝   �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

18. �On a scale from 0 to 10, where 0 is the 
worst provider possible and 10 is the best 
provider possible, what number would you 
use to rate your provider?

⃝    �0 – Worst provider possible
⃝    �1
⃝    �2
⃝    �3
⃝    �4
⃝    �5
⃝  �  6
⃝    �7
⃝    �8
⃝    �9
⃝   10 – Best provider possible
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Table 9.2  (continued)

Composite/
item CG CAHPS survey Response choices

19. �Have you taken any prescription medicine 
in the last 6 months?

⃝   �Yes
⃝   �No – If no, go to #21

20. �How often did you and someone from your 
provider’s office speak about all the 
prescription medicines that you were taking, 
in the last 6 months?

⃝   �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

Your 
provider’s 
office staff

21. �How often were clerks and receptionists at 
your provider’s office as helpful as you 
thought they should be, in the last 
6 months?

⃝   �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

22. �How often did the clerks and receptionists at 
your provider’s office treat you with 
courtesy and respect, in the last 6 months?

⃝   �Never
⃝   �Sometimes
⃝   �Usually
⃝   �Always

About 
yourself

23. How would you rate your overall health? ⃝   �Excellent
⃝   �Very good
⃝   �Good
⃝   �Fair
⃝   �Poor

24. �How would you rate your overall mental or 
emotional health?

⃝   �Excellent
⃝   �Very good
⃝   �Good
⃝   �Fair
⃝  � Poor

25. �Please select the age group that best fits 
you.

⃝   �18 to 24
⃝   �25 to 34
⃝   �35 to 44
⃝   �45 to 54
⃝   �55 to 64
⃝   �65 to 74
⃝   �75 or older

26. Please select your gender. ⃝  � Male
⃝   �Female

27. �Please select what best describes your 
highest education level.

⃝   �Eighth grade or less
⃝   �High school, but did not 

graduate
⃝   �High school graduate or GED
⃝   �College or 2-year degree
⃝   �4-year college graduate
⃝   �More than a 4-year college 

degree
28.� �Please select if you are of Hispanic or 

Latino origin or descent.
⃝   �Yes – Hispanic or Latino
⃝   �No – Not Hispanic or Latino

(continued)
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egories – access, staff experience, doctor experience, test result follow-up, overall 
office rating, and overall provider rating.

The Press Ganey questionnaire for assessment of the outpatient office experi-
ence draws from a large number of proprietary questions. Organizations using the 
Press Ganey survey can determine the length of the survey by choosing the ques-
tions they will ask of patients. Like the Press Ganey hospital survey, the outpatient 
survey provides the opportunity for comments, allowing for both quantitative and 
qualitative information about the patient experience. Patient comments offer con-
crete suggestions for improvement in services under the direct control of the pro-
vider office. In many cases, service improvements can be made quickly in response 
to patient suggestions. Positive comments are also important for building on the 
aspects of the patient experience the practice should continue doing. Positive 
comments shared with the care team impart motivation to continue working to 
improve the patient experience. Press Ganey, utilizing its national database, pro-
vides helpful analytics for organizations using its platform, enabling focused 
improvement efforts. More information about Press Ganey analytic tools and 
patient experience improvement programs can be found at www.pressganey.com/
consulting/experience-of-care.

Additional metrics not included in HCHAPS and Press Ganey surveys should be 
collected and benchmarked to assess the patient experience. Phone metrics (includ-
ing time to answer and dropped calls) are important access metrics. Generally, 
phones should be answered within 30 seconds, and dropped calls should total less 
than 5% of calls made. Office access metrics should also be collected. The time 

Composite/
item CG CAHPS survey Response choices

29. �Please select your race. You may mark more 
than one answer.

⃝    �White
⃝    �Black or African American
⃝    �Asian
⃝   � �Native Hawaiian or other 

Pacific islander
⃝    �American Indian or Alaska 

native
⃝    �Other

30. �Did you receive assistance in completing 
this survey?

⃝    �Yes – If yes, go to #31
⃝    �No

31. �If you received help in completing this 
survey, how did he/she help you? You may 
mark more than one answer.

⃝    �He/she read the questions to 
me

⃝    �He/she wrote down the 
answers I gave

⃝    �He/she answered the 
questions for me

⃝    �He/she translated the questions 
into my language for me

⃝    �He/she helped me in some 
other way

Table 9.2  (continued)
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from request for a doctor visit to doctor appointment will vary by specialty and by 
the urgency of the medical problem. These metrics should be compared to appropri-
ate clinical specialty benchmarks. Another important metric that is commonly fol-
lowed in relation to the patient experience is patient complaints. Complaints may 
come in the form of a letter or phone call to the department manager or even the 
CEO of the organization. Complaints can be categorized and will often steer the 
organization to problem areas or system issues for focused efforts to improve the 
patient experience.

�Patient Experience Improvement

The primary reason to assess the patient experience through metrics is to provide 
information to inform improvement efforts. Without metrics and patient comments, 
healthcare providers are relegated to guessing about the patient experience and rely-
ing on anecdotal comments. Careful data analysis of patient experience metrics 
provides the basis for a sound plan for improvement. However, meaningful efforts 
to improve patient satisfaction and achieve a great patient experience are not easy 
and require a sustained focus on the patient. In this section, we will provide some 
tips on how to approach improving the patient experience.

	 1.	 Embrace a patient-centric culture. Placing the patient at the center of what we 
do as healthcare providers is the first step to creating meaningful, actionable, 
and sustainable plans to improve the patient experience. Anything short of a 
“patient-first” culture will create obstacles to optimizing patient satisfaction as 
other priorities often come in conflict with doing what is best for the patient. 
Senior management plays a major role in establishing this culture. In both word 
and action, senior leadership, with board support, must clearly message to the 
organization that the patient comes first. Tufts Medical Center, an academic 
medical center in Boston, Massachusetts, has embarked on an effort to optimize 
the patient experience (called “Thoughtful Anticipation”) by thoughtfully 
anticipating the needs of patients and meeting or exceeding their expectations 
at every encounter. By considering how we would want a family member to be 
treated, and then proactively delivering great service, patients are more likely to 
have an excellent experience. Creating a culture of service is essential for culti-
vating the ideal patient experience.

	 2.	 Measure the patient experience using both government-sponsored surveys 
(HCAPHS and CG CAPHS) and using additional survey tools such as Press 
Ganey or real-time questionnaires that allow for patient comments. 
Understanding the patient experience through the voice of the patient is the first 
step in thinking about improvement.

	 3.	 Involve teams of caregivers in the effort. Whether you are seeking to improve 
the patient experience in the hospital setting or in the office setting, all staff 
have an influence on patient satisfaction. This is true whether they are in direct 
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contact with the patient or have a back-office role as members of the healthcare 
team. Some of the best ideas for specific tactics to improve the patient experi-
ence will come from frontline staff or back-office staff. Make sure they are 
involved in the effort along with medical assistants, nurses, advance practitio-
ners, and doctors. This inclusive approach also assists with creating the buy-in 
essential for achieving lasting results as well as improving staff retention.

	 4.	 Focus on a few top drivers of the patient experience. In most cases, it makes 
sense to focus on a few, high-impact areas of opportunity that are directly under 
the control of the team making the changes. Data analytics can assist in identi-
fying the high-impact metrics most highly correlated with the top box patient 
satisfaction score or associated with “would recommend practice” score. Once 
these top drives have been identified, look for areas in need of improvement that 
are under your direct control. For instance, low scores on the ease of getting an 
office appointment allow the team to concentrate on phone access, schedule 
templates, and provider availability. Communication between the doctor or 
nurse and the patient is often an important driver of the patient experience dur-
ing hospital stay or during an office visit. Focused efforts to improve communi-
cation may have a substantial impact on the patient experience. Specific 
communication strategies can be found in “Practicing Excellence: A Physician 
Manual to Exceptional Healthcare” by Stephen Beeson and in “The CG CAHPS 
Handbook” by Jeff Morris.

	 5.	 Consider process improvement methodologies that focus on the customer. Lean 
six sigma or Lean management principles focus on maintaining process steps 
that add customer value while eliminating wasteful steps in a process. Waste 
does not add value to the customer and contributes to customer dissatisfaction. 
For instance, long voicemail prompts followed by a request to leave a message 
often lead to patient dissatisfaction. Multiple phone calls often follow in an 
attempt to connect the patient with a nurse or secretary just so a message can be 
left for the doctor. More phone calls then follow to get an answer back to the 
patient. Mapping a process by a technique called “value stream mapping” 
allows the team, based on customer feedback, to eliminate steps in the process 
that do not add value. In most cases, streamlining processes also greatly bene-
fits the healthcare team by reducing the time and energy to complete a task. 
Efficiencies created by the improved process reduce burnout and improve oper-
ational results.

	 6.	 Hardwire a few improvements before moving onto the next area of focus. Make 
sure the team is able to deliver on a few high-impact improvements every time 
with every patient before looking for other items to address. Management and 
staff leads must continually audit processes to assure they are being performed 
as required. Staff must be appropriately managed and new staff trained to assure 
compliance with patient experience standards. Physician leaders must assure all 
healthcare providers including doctors are meeting agreed-upon expectations. 
Reviewing patient experience metrics on a frequent and consistent basis along 
with patient comments provides an objective measure of success with a targeted 
improvement.
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	 7.	 Effective communication is often a top driver of the patient experience. Do we 
show compassion in our words and body language? Do we listen carefully to 
the patient? Do we communicate empathy? Do we explain things carefully, 
assuring the patient understands? Do we get back to the patient quickly with 
results? Do we make sure to answer patient questions? Effective communica-
tion strategies are found in Steve Beeson’s book “Practicing Excellence” and in 
“The CG CAHPS Handbook” by Jeff Morris.

	 8.	 Manage up your colleagues and your team. To manage up means to present your 
colleagues and staff in the best possible light. Comments to patients like “Isn’t Dr. 
Salem a wonderful doctor” to describe a doctor your patient recently visited as a 
referral. Or “You are going to really like Dr. Yang. She is not only a great surgeon 
but also has a wonderful bedside manner.” Statements such as these made by front 
office staff or referring physician about a doctor the patient is about to see for an 
office visit set up the visit up nicely. Doctors should also speak highly of their 
team members. The comment, “Donna, my nurse, is very experienced and will be 
able to answer any of your questions,” establishes credibility for the entire team 
and places the patient at ease. On the contrary, nobody on the care management 
team benefits when negative comments are made in reference to either providers 
or staff. When negative comments are made to patients about facilities, processes, 
or team members, the person making the comment creates a negative impression 
for the patient about the environment in which they work.

	 9.	 Consider adopting AIDET or other similar communication strategy to assure 
patients are well informed at all times during each encounter with every indi-
vidual on the healthcare team. AIDET describes a set of communication tactics 
that often create a positive impression during an interaction. Examples of 
AIDET are shown in Table 9.3.

Table 9.3  AIDET communication principles

AIDET Keywords

A – Acknowledge “Good morning Mrs. Kelly” (smile)
I – Introduce “My name is Julie, I will be checking you in today.”

“I am Dr. Heilman. I have over 20 years of experience taking care of 
people who have brain tumors. Thank you for coming in today.”

D – Duration “Dr. Heilman will be with you as soon as he finishes with another 
patient – this should be about 15 minutes.”
“Let me help you get your lab tests ordered – the results should be ready 
about five days after the tests are completed and you will receive a phone 
call if the results require any follow-up or a letter will be sent about a week 
after results are back if they are normal” “would that be OK?”

E – Explanation “Dr. Heilman will give you all the time you need – He is a wonderful 
doctor.”
“Would you like to get a cup of coffee at the shop downstairs and leave 
your number for me to call?”

T – Thank you “Thank you for coming in today.”
Thank you for being on time. I heard the traffic was difficult today.”
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	10.	 Focus on staff satisfaction. Numerous studies show that an engaged staff pro-
vide a better platform for patient engagement efforts [41–45]. A highly engaged 
staff appropriately aligned with the mission and vision of the organization is 
well positioned to focus on customer needs and concerns. Low morale among 
physicians and staff will interfere with efforts to focus on the patient as consid-
erable energy will be consumed with fixing broken processes or displaying the 
teamwork necessary to provide a truly exceptional patient experience. Poor 
staff satisfaction is often associated with communication failures and lack of 
staff participation in decisions that affect their jobs. Because optimal commu-
nication and collegiality are essential components of both staff satisfaction and 
the patient experience, it is difficult to be successful in efforts to improve the 
patient experience without also having a highly engaged staff.

�Potential Pitfalls of Patient Experience Metrics

The most significant and arguably the most legitimate concern about metrics used 
to determine the patient experience is that they do not assess clinical competency. 
Patient experience surveys are often completed after the patient has some impres-
sion of the doctor’s clinical competence, yet CG CAHPS surveys do not address the 
question of clinical competency. Press Ganey has a question related to the patient’s 
“confidence in the care provider,” but survey metrics generally do not assess the 
patient’s impression of the clinical competency of their providers.

The lack of focus on medical or surgical outcomes represents a substantial bar-
rier to engaging physicians in patient experience efforts because physicians know 
that outcomes vary between providers and many believe that diagnostic accuracy 
and treatment outcomes are as important and perhaps more important than how the 
patient felt about their office visit or hospital stay. In one study, orthopedic surgeons 
felt that patient satisfaction should be almost entirely focused on surgical outcome. 
Yet high HCAHPS scores were not associated with surgical outcomes in a study 
from the University Health System of Wisconsin [46].

In addition, while patients may assume their doctor possesses superior clinical 
expertise when they chose a doctor, a missed diagnosis or poor surgical outcome 
may sour a good interpersonal interaction. At the very least, research focused on the 
extent to which the patient experience is influenced by clinical outcomes would be 
helpful and may lead to additional metrics to assess clinical competency. Considering 
the addition of metrics that measure the patient perception of clinical outcomes to 
patient experience tools could both enhance the validity of the tool and serve to 
engage more doctors in efforts to improve the patient experience. If clinical out-
comes are a factor influencing the patient experience in the clinical setting, why not 
add a metric or two that measure perceived clinical competency?

In some cases, meeting patient expectations may be harmful to their health, 
such as overprescribing pain medications, overprescribing antibiotics, or ordering 
unnecessary testing. While keeping patients comfortable during their hospital stay 
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may assist with walking and deep breathing which can reduce complications and 
lead to early discharge and improved pain control after surgery can even reduce the 
risk of opioid dependency, many experts believe some healthcare providers have 
focused too much attention on a pain-free hospital stay and, therefore, may have 
contributed to the opioid abuse crisis by prescribing too much opioid-derived pain 
medication. Opioids have also been shown to decrease bowel motility and respira-
tory effort (if given in high amounts) contributing to postoperative complications 
of nausea and ileus and even death from respiratory arrest [39]. These complica-
tions along with decreased mobility when opioids are overprescribed can contrib-
ute to increased length of stay. The patient should expect to have some pain after 
surgery or injury. While it is important to manage a patient’s expectations regard-
ing pain and to keep them safely comfortable, which has been shown to improve 
satisfaction, the question, “during the hospital stay, did you have any pain” may be 
misinterpreted by providers to suggest that hospitalized patients should be pain 
free. At Tufts Medical Center, the Department of Urology was able to significantly 
reduce length of stay by using an opioid-sparing regimen for pain control while 
prescribing nonsteroidal anti-inflammatory medications in a multimodal approach 
for postoperative patients.

Other examples of placing the patient experience ahead of sound medical judg-
ment can occur when patients are looking for the “silver bullet” cure or the test that 
will explain their symptoms. A bad cold does not warrant the use of antibiotics, and 
their use may contribute to antibiotic resistance or allergic reaction. Yet that patient 
may present to the healthcare provider with the expectation that an antibiotic will be 
prescribed and leave dissatisfied if their expectation is not met. A patient may also 
present to the hospital or office with an expectation about a test they should have 
such as an MRI or CT scan. Sometimes, even the most carefully worded explanation 
for why the test should not be done will not be enough to meet the patient’s expecta-
tion and result in a poor review.

While both HCCAHPS and Press Ganey are reliable well-tested standardized 
tools that are valuable to measure the patient experience, the combined HCAHPS 
and Press Ganey surveys sent to patients for completion are often too long. Both 
surveys are necessary if hospitals and clinics want direct patient feedback through 
written responses (provided only in Press Ganey). However, asking patients to fill 
out two surveys, containing many of the same or similar questions may impede the 
ability to get enough responses to make the survey meaningful. Sending one survey 
that asks a limited number of questions (HCAHPS or CG CAHPS) while providing 
the ability for written responses (Press Ganey) would be more “patient centric.” 
Alternatively, selecting fewer questions from the Press Ganey survey may improve 
the survey response rate while providing additional information for a focused effort 
to improve the patient experience. There are a number of strategies to increase the 
survey response rate. The use of esurveys or text message surveys in the right popu-
lation may deliver more responses. Real-time surveys performed in the office assure 
a higher response rate but also require some effort on the part of staff to administer 
the survey. Reminding patients that they will receive a survey and the office would 
appreciate the feedback is another tactic to improve responses.
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In summary, most metrics focused on the patient experience are collected through 
survey tools. Many hospital and outpatient medical groups that measure the patient 
experience use a combination of HCCAHPS or CG CAHPS surveys with additional 
Press Ganey survey questions. Metrics harvested through these surveys are impor-
tant measures of clinical quality and provide insights for efforts to improve the 
patient experience.
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Chapter 10
Quality Measures in Undergraduate 
Medical Education

David Li, Gordon Wong, and Marcia Boumil

�Background and Current State of QI in Undergraduate 
Medical Education

�The Purpose and Role of QI in UME

A traditional medical curriculum focused strictly on the diagnosis and management 
of disease is no longer adequate in the rapidly evolving landscape of healthcare, in 
which clinicians are expected to practice evidence-based medicine while minimiz-
ing patient harm and system-based errors [1]. In this context, quality improvement 
(QI) and patient safety (PS) have become increasingly underscored as competencies 
for which physician trainees should be proficient. Importantly, QI/PS has the aim of 
improving the process of healthcare relating to the systems issues surrounding 
healthcare delivery and patient outcomes while ultimately leveraging evidence-
based findings to refine patient care.

The past two decades have witnessed substantial shifts in the healthcare delivery, 
with heightened emphasis on the integration of QI/PS initiatives toward undergrad-
uate medical education (UME) to improve care [2]. These efforts were catalyzed in 
part by the Institute for Health Improvement as well as a report from the Institute of 
Medicine (IOM), “To Err is Human” in 2000, which concluded that most medical 
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errors are not rooted in clinician incompetency, but rather are the result of system-
atic processes that have failed to prevent human error [3].

Alongside these pragmatic efforts to emphasize the role of QI/PS in medicine, 
new regulations and accreditation requirements have spawned, resulting in 
changes to QI/PS education throughout US medical schools and academic medi-
cal centers [4]. These changes were in part fostered by the Association of American 
Medical Colleges’ (AAMC) release of “Integrating Quality” (IQ), an initiative 
designed to guide and support medical professionals and trainees in achieving 
safe and high-quality healthcare [5]. The IQ initiative recommended a core model 
of QI/PS implementation among academic medical centers, entitled TEAMS 
Model, which comprises of five core factors designed to optimize healthcare 
quality within teaching hospitals [6]. Among these core factors is an explicit rec-
ommendation to integrate formal QI education across the UME and beyond 
(Fig. 10.1).

�QI as a Core Competency

The purpose of QI/PS within UME is to refine processes relating to the delivery of 
care and optimize patient outcomes while leveraging evidence-based findings to 
continuously improve care in a positive feedback loop. Because the core concepts 
of quality in healthcare (safe, timely, efficient, effective, equitable, and patient cen-
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tered) are incorporated by physicians across the spectrum of education from UME/
GME until clinical practice, it is therefore intuitive for proponents of QI to call for 
the engagement of learners beginning from UME [7].

In this manner, early uptake of QI/PS concepts within UME may then be more 
likely to be viewed by learners as a key component of practice, beyond the existing 
focus on diagnosis and management of disease. Likewise, early acquisition of QI 
knowledge during undergraduate medical training may program learners to experi-
entially practice the optimal behaviors and conventions that may further promote a 
culture of quality and safety in healthcare. Thus, it is for these reasons that advo-
cates in the healthcare arena are calling for QI/PS to be threaded throughout the 
entire continuum of medical education.

As of 2017, the AAMC reports that 144 of 145 (99.3%) of medical schools par-
ticipating in their annual QI/PS survey acknowledged having either a required or 
elective course on QI/PS within the curriculum [8]. However, there is still major 
room for improvement and reform within UME, especially relating to specifying a 
clear role for QI/PS for trainees. While QI/PS is delineated as a core competency 
within practice-based learning and improvement, and systems-based practice within 
the Accreditation Council for Graduate Medical Education (ACGME) for graduate 
medical education (GME), the role of QI/PS as a core competency within UME is 
still not clearly defined (Fig. 10.2) [9, 10].
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�The Role and Purpose of QI in UME (QI Data Science; 
Generalizability to Future Practice Settings

Effective instruction in QI as part of UME is not only important to help train physi-
cians in quality and safety, but it is essential in general clinical practice. 
Understanding and applying QI principles within practice settings can create 
improvements in operational efficiency, patient satisfaction and safety, and health 
outcomes. As the landscape of healthcare reimbursement is transitioning to value-
based payment methods, physician reimbursement will be tied to performance met-
rics and quality outcomes. Using QI processes and analytics to help physicians 
understand how specific performance metrics and quality outcomes are valued in 
value-based payment schemes will help clinicians practice more effectively. In 
addition, physicians will also have the option of participating in public reporting of 
physician quality data, such as the Physician Quality Reporting System (PQRS) 
which allows both individual and group practices to report information on the qual-
ity of care to Medicare and learn how often they are meeting a particular quality 
metric. As of 2015, PQRS began employing downward payment adjustments for 
individual and group practices who did not satisfactorily report quality data mea-
sures for Medicare Part B Physician Fee Schedule covered physician services in the 
2013 year [29].

Implementing QI also allows practicing physicians to better participate in the 
federal Quality Payment Program such as the Merit-based Incentive Payment 
System (MIPS) or the Advanced Alternative Payment Model (AAPM), two pay-
ment tracks created under the Medicare Access and CHIP Reauthorization Act 
(MACRA) of 2015. Under MIPS, physician payments are adjusted based on a 
cumulative score based on individual performance in four categories: quality, cost, 
promoting interoperability, and improvement activities. Each clinician or clinician 
group’s score is compared to a performance threshold, and final scores exceeding 
the threshold receive positive payment adjustments, while final scores below the 
threshold receive negative payment adjustments [30]. These adjustments range from 
+/− 5% for performance year in 2018 to +/− 9% for performance year of 2021 [30]. 
Exceptional performances are also eligible to receive an additional positive pay-
ment adjustment of up to 10% [30]. Under AAPM, qualifying clinicians and clini-
cian groups are given added 5% incentive payments for high-quality, high-value 
care to patients and can be applied to a specific condition or patient population for 
reporting required quality data [31].

Finally, physician practices and healthcare institutions practicing QI have the 
skills to apply for accreditation programs like the American Heart Association’s 
Center of Excellence or the Joint Commission’s Certification for Primary Stroke 
Centers. For primary care physician groups, adopting the Patient-Centered 
Medical Home (PCMH) accreditation programs allows for payment incentives 
when patients are seen appropriately and for meeting quality and efficiency 
goals [32].
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�Recommended QI Curriculum for Medical Students

�Core Recommendations for Application of QI/PS into UME

The AAMC released a report in 2013 entitled “Teaching for Quality: Report of an Expert 
Panel” that addresses the necessity of integrating QI/PS into the continuum of medical 
education, with a particular focus on promoting the development of curriculum design 
and competencies among faculty and students alike [4]. The vision of this report is to 
apply curricular assessment and educational activities across the spectrum of medication 
education, with the goal of amassing a sizeable force of physicians and healthcare pro-
viders who are able to engage in and lead education in QI/PS toward a reduction of 
unnecessary costs and avoidable medical errors. While many proponents for QI/PS are 
rooted in early exposure of QI/PS initiatives to students during medical school, the 
authors of this report recommend a more comprehensive approach which we will use as 
a framework to expand upon for our recommended curriculum in UME.

First, to achieve QI/PS goals for UME and eventual clinical practice, academic 
medical institutions (including medical schools, academic teaching hospitals, 
accreditation organizations) should actively work toward the integration of QI/PS 
concepts into clinically relevant and experiential experiences across the spectrum of 
physician development. This may include the development and application of QI/PS 
competency assessment measures across medical education while incorporating QI/
PS elements into accreditation and licensing bodies for UME.

Second, while it is critical to engage learners within UME on the concepts of QI/
PS, it may be even more important to require medical faculty to be at least proficient 
in QI/PS competencies. By utilizing a top-down, synergistic approach alongside 
engagement of medical student learners, UME may benefit from a body of faculty 
experts to serve as educators in the creation, implementation, and evaluation of 
training for medical students. Lastly, it is imperative that medical schools and teach-
ing sites integrate QI/PS into foundational activities while aligning efforts to imple-
ment QI/PS concepts and engagements into UME.  Collaboration between the 
medical school educational committee and its affiliated clinical institutions may 
lead to necessary infrastructure and resources for academic endeavors to study QI/
PS in a real-time, problem-based fashion. The necessity of these major categories of 
recommendations will be expanded throughout this chapter.

�Principles and Methods of QI Safety Incident Analysis:  
System Approaches

Several methods can be employed within healthcare for QI and safety incident analysis.

Plan-Do-Study-Act (PDSA) Cycle  Widely used by the Institute for Healthcare 
Improvement, this model seeks to identify how changes in processes, behaviors, and 
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capabilities affect outcomes, allowing for rapid, small changes. The PDSA cycle 
traditionally begins with (1) determining the nature and scope of the problem, (2) 
identifying what changes can be made, (3) developing a strategy for a targeted 
change, (4) identifying which key stakeholders need to be involved, (5) measuring 
and assessing the impact of the change, and (6) defining effective targeting of the 
strategy. As change is being implemented, data is collected, assessed, and inter-
preted according to predefined metrics whether implemented change yielded the 
intended effects. The process can be reiterated for additional improvements and 
changes.

Six Sigma  The fundamental objective of the Six Sigma methodology looks to use 
measurements to refine processes and reduce variation. This is accomplished 
according to two submethodologies: DMAIC (define, measure, analyze, improve, 
control) and DMADV (define, measure, analyze, design, verify). DMAIC is an 
important improvement strategy that focuses on existing processes and procedures 
that have fallen below specified thresholds and can benefit from incremental 
improvement, whereas DMADV aids in the development of novel processes and 
products or to rework existing processes which are otherwise not amenable to 
smaller, stepwise changes.

Root Cause Analysis (RCA)  This is a reactive process that seeks to discover the 
underlying cause of an error or adverse event by focusing on the multiple contribut-
ing factors and conditions. This relies not only on understanding what, when, and 
why the incident occurred but also on understanding what systems and processes 
allowed for the error to occur. Through this examination, RCA attempts to make 
clear which gaps and ineffective barriers exist within systems and processes that 
need to be addressed in order to prevent further incidents. This typically results in 
providing recommendations on how to address these weaknesses and how to suc-
cessfully employ education, training, and system safeguards to reduce the likeli-
hood of future errors of a similar nature.

Lean  Similar to the Six Sigma philosophy, Lean (also known as “Toyota 
Production System”) seeks to identify consumer needs and values in order to max-
imize helpful process elements and remove others deemed to be “no value-added.” 
By focusing on maximizing the process functions that provide the most utility to 
consumers and eliminating unnecessary steps, Lean can ultimately simplify work 
processes, remove extraneous workarounds, clarify responsibilities, and help 
establish realizable goals. In order to do this, Lean usually involves all levels of 
personnel, from frontline to management to contribute their insight, and employs 
root cause analysis to identify and best track problems in real time. Proposed solu-
tions can then be tested and measured to see results, which can uncover new 
insights.
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�Ancillary Skill Sets to Prepare Learners for QI Projects

While there are publicly available resources online (i.e., modules for QI/PS train-
ing), direct application of classroom learning through experiential projects may be 
most beneficial [11]. Within the reported literature, select academic programs have 
advocated for the use of in-classroom modules to simulate realistic problems in the 
hospital that may benefit from quality/safety intervention [11, 12]. These programs 
have found modest improvement in learner grasp and appreciation of QI/PS [13, 
14]. However, the ease of integrating these modules into the medical curriculum 
imposing minimal interference with the traditional medical curriculum is also its 
notable shortcoming. While case-based scenarios may mimic reality and represent 
a tangible step toward integrating QI/PS within UME, the problem-based classroom 
learning approach may be too straightforward to elicit the creative and critical think-
ing needed to engage learners for unique challenges in QI/PS.

Experiential learning in the classroom should be a bridge to prepare learners to 
pilot individual QI/PS projects. However, other technical skill sets relating to QI 
practice methods are needed to help the learner navigate their projects in a rigorous 
and systematic manner. To this end, it is recommended that academic medical insti-
tutions integrate the core concepts of biostatistics, stakeholder engagement, medical 
ethics, and health services foundations into the curriculum concurrently alongside 
QI/PS courses. Ideally, these courses, in addition to the QI/PS curriculum, would be 
taught during the first 2 years of medical school. A notable example is the Dartmouth 
Medical School Quality Improvement and Healthcare Systems Curriculum that pre-
pares learners for hospital-based application during core clinical rotations during 
the third and fourth years of medical school [15].

To facilitate experiential learning by tackling real-time problems arising in the 
clinical setting, learners should be paired with physician-mentors who demonstrate 
dedication toward QI/PS. Students should be encouraged to work with these faculty 
to develop and pilot their own QI/PS projects, with the aim of achieving measur-
able, meaningful patient outcomes that can be shared with the academic medical 
community. As this project will require a substantial commitment of time, medical 
schools should make it fulfill a capstone or another requirement such as volunteer 
work, clinical research, etc. By combining the in-classroom skills of QI practice 
methods with real-life clinical challenges aimed at improving system-based pro-
cesses in the hospital, learners may then be more likely to continue such endeavors 
well beyond UME to foster a culture of continuous improvement within healthcare.

�Assembly of All Stakeholders to Share and Use Data  
for QI Outcomes

Numerous stakeholders in the current healthcare arena are interested in harnessing 
the value of QI/PS to improve healthcare. As learners embark on real-time projects 
in the clinical setting, it is critical that all necessary stakeholders are engaged in a 
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timely manner [16]. In this fashion, the learner can become at qualitative methods 
aimed at promoting safer patient care. To this end, the learner should also address 
questions that are relevant to the stakeholders who stand to benefit from data on QI 
outcomes.

Early engagement of key stakeholders is therefore recommended prior to the 
initiation of any QI/PS project. Within healthcare, Concannon et al. have defined a 
framework to identify key stakeholders in patient-centered outcomes research 
(PCOR) that can be relevant in developing a QI project: patients and the public, 
clinical providers in a variety of disciplines, purchasers, payers, policymakers, and 
product makers [17]. However, the timing of when to engage each stakeholder and 
how best to identify the relevant stakeholders may be a challenge; it may therefore 
benefit students to have a course dedicated to stakeholder engagement analysis. 
After all, it is imperative that learners undertake projects designed and conducted to 
pursue endpoints that are meaningful to the relevant stakeholders (Table 10.1).

Beyond the customization of study design and data analysis in pursuit of out-
comes considered important by stakeholders, learners should also understand the 
importance of stakeholder engagement to identify areas of improvement within the 
healthcare domain under exploration. As QI/PS study initiation often requires wide-
spread and network engagement of key stakeholders, students should be equipped 
with the tools to engage in qualitative data collection methods.

To this end, learners may benefit from in-classroom instruction on designing and 
conducting semistructured interviews, which is an interviewing technique designed 
to engage respondents in a formal interview utilizing an interview guide [18, 19]. 
This method allows the corresponding stakeholder to provide open-ended answers 

Table 10.1  The 7Ps framework to identify stakeholders in PCOR and CER [17]

Category Description

Patients and 
the public

Current and potential consumers of patient-centered health care and population-
focused public health, their caregivers, families, and patient and consumer 
advocacy organizations

Providers Individuals (e.g., nurses, physicians, mental health counselors, pharmacists, and 
other providers of care and support services) and organizations (e.g., hospitals, 
clinics, community health centers, community-based organizations, pharmacies, 
EMS agencies, skilled nursing facilities, schools) that provide care to patients 
and populations

Purchasers Employers, the self-insured, government and other entities responsible for 
underwriting the costs of health care

Payers Insurers, Medicare and Medicaid, state insurance exchanges, individuals with 
deductibles, and others responsible for reimbursement for interventions and 
episodes of care

Policy makers The White House, Department of Health and Human Services, Congress, states, 
professional associations, intermediaries, and other policy-making entities

Product 
makers

Drug and device manufacturers

Principal 
investigators

Other researchers and their funders
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and pseudo-tangential topics of discussion that may be unknowingly relevant to the 
study at hand; the interview guide allows the researcher to bring the discussion back 
to a preformulated trajectory should there be major digressions. Adherence to the 
7Ps of stakeholder engagement may help guide learners in the employment of a 
rigorous study design that is geared to address outcomes meaningful to relevant 
stakeholders.

�Communicating Learner Findings to Stakeholders

At the conclusion of a QI/PS study, researchers should engage stakeholders once 
more to disseminate research findings that may further promote a culture of quality 
improvement and safety within medicine. According to the Plan-Do-Study-Act 
(PDSA) cycle for implementing QI models into the clinical setting, stakeholder 
engagement is embedded within each of the four key steps [20, 21]. While we have 
discussed the importance of stakeholder engagement in the first two steps (Plan 
Strategy; Develop, Test Strategy), post-study surveillance and broad-scale imple-
mentation of findings are also necessary to fuel a cycle of continuous improvement, 
whereby researchers monitor the success of QI/PS initiative through unremitting 
reassessments of project success. In this way, researchers may better address the 
questions of “what worked, what did not work, and how to improve the process.” [22]

It is therefore equally important that learner study findings and data points are 
communicated back to the stakeholders. As emphasis is often placed primarily on 
study design and testing QI/PS strategies rather than post-study surveillance, the 
responsibility largely lies upon the mentor to communicate key findings to relevant 
stakeholders. However, to fully and successfully implement a QI/PS initiative based 
on empiric findings, key stakeholders need to be on board (Fig. 10.3).

�Implementation and Challenges

�Combining Classroom Learning with Practical Projects Such 
as Root Cause Analysis and Safety Incident Analysis

Several challenges stand in the way of successful implementation of QI/PS concepts 
into real-time practice in the hospital setting. Despite these obstacles, practical proj-
ects (e.g., root cause analysis, safety incident analysis) which harness clinical 
research skills and in-classroom QI/PS concepts hold the promise of experiential 
engagements that may lead to the development of champions of QI/PS in UME and 
beyond. In this section, major challenges will be outlined and potential solutions 
presented.
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Plan Strategy
- Prepare for change:
 Create team and
 establish/confirm goals
- Investigate potential
 interventions

Develop, Test Strategy
- Select measures to monitor progress
- Develop changes
- Conduct small tests of change
- Adapt changes to organizational context
- Identify and deal with barriers

Monitor Strategy
- Implement changes and
 hold the gains
- Evaluate progress against
 criteria

Reassess & Respond
- Use CAHPS data to assess
 what worked, what didn’t
- Spread successful innovations

Fig. 10.3  Plan-do-study-act cycle [20]

While there have been immense efforts to bring focus toward QI/PS within 
healthcare, a major barrier to implementing classroom learning with practical proj-
ects in QI/PS is the diversity and level of engagement among medical education 
curriculum committees. To this end, obtaining support from faculty involved in 
clinical medicine may be challenging. The culture of medicine has been one of 
unwavering focus toward diagnosis and management of disease, but the concepts of 
QI/PS are still relatively new, and its importance may be underestimated by more 
traditional faculty members. Similarly, the medicine’s classical commitment to indi-
viduality and professional autonomy may perceive the basis of QI/PS as threats to 
authority and individual practice [23]. The foundations of QI/PS lie in continuous 
improvement, with the unspoken assumption that the existing system is imperfect 
and muddled by clinical error, oftentimes human error. Faculty members who have 
this view of QI/PS may oppose efforts to formally incorporate practical projects into 
the medical curriculum.

Alongside this challenge, the existing state of QI/PS within academic medical 
institutions may be also marred by a lack of mentors and champions of QI/PS. Until 
QI/PS is formally recognized within the medical curriculum and across accredita-
tion committees, there will likely be a shortage of faculty who are “masters” of QI/
PS concepts in practice [4]. Naturally, this means a shortage of potential mentors to 
teach learners within UME but also a shortage of well-developed QI/PS projects for 
learners to participate in. As close engagement in real-world QI/PS challenges are 
likely to be most beneficial for students, strategizing the recruitment of key faculty 
members are necessary to prepare, mentor, and debrief with students is imperative.
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In the short term, junior faculty involved in the disciplines of clinical research 
should be educated in QI/PS pursuits in order to serve as budding mentors to medi-
cal students. In the long term, early exposure of medical students and residents in 
the concepts of QI/PS (alongside formal competencies in QI/PS) may result in a 
greater number of senior faculty involved in QI/PS over time.

The logistics of integrating QI/PS training into the spectrum of UME may also pose 
a major challenge. It is not surprising that existing medical school curricula are time-
consuming and require focused attention by learners, and the addition of further train-
ing in QI/PS may be unrealistic without corresponding shifts in existing curricula [24]. 
Literature has found that early quality projects without layered training did not result 
in the addition of quality improvement into the curriculum [25]. Similarly, hands-on 
projects in QI/PS may be more beneficial for learners who have acquired relevant 
context through classroom training in topics such as study design, root cause analysis, 
and safety incident analysis [26–28]. This entails the inclusion of ancillary courses 
early in the curriculum to prepare learners for experiential projects alongside core 
clinical rotations. However, to achieve this, major shifts in the curriculum of medical 
schools are needed to redistribute efforts involved in other educational disciplines.

�Longitudinal Assessment of Learners for QI Competency

One of the difficulties in carrying out successful QI implementation in UME is that 
it requires hands-on projects to best allow learners to cultivate the necessary skills 
in a relevant context. Therefore, without the proper interval to cultivate and practice 
these skills, it can be difficult for assessment of QI competency. The literature sug-
gests that the large extent of QI activities has been seen within medical residencies. 
Indeed, the American College of Graduate Medical Education mandates that all 
resident physicians undertake and complete a QI project under proper faculty super-
vision and evaluation [33]. QI project activities within medical residencies have 
traditionally been offered through dedicated elective blocks [34, 35], while some 
programs offer longitudinal QI curricula [35–38]. While it was found that longitu-
dinal QI curriculum including didactics, workshops, and review sessions for resi-
dents provided the hands-on tools needed for QI knowledge and skills retention, it 
required balancing the different needs among learners, faculty, and the institution, 
along with adopting effective adult learning theory with QI/PS methodologies [39].

Current implementation of longitudinal tracks involving active QI projects 
within American UME is seen at the Warren Alpert School of Medicine at Brown 
University and Vanderbilt University School of Medicine, among others. Within the 
Primary Care-Population Medicine program at the Warren Alpert School, students 
taking part in the Longitudinal Integrated Clerkship are required to develop a qual-
ity improvement project that addresses an element of healthcare delivery at a clini-
cal site [39]. At Vanderbilt University School of Medicine, as of January 2015, 
students are required to complete a cumulative 3-month-long QI course in the third 
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or fourth year, where they develop and execute a clinically focused QI project 
including two PDSA cycles1 [13]. One hundred ten student QI projects were com-
pleted from January 2015 to January 2017, and 70% of Vanderbilt students rated the 
experience as highly clinically relevant and meaningful for their development as 
physicians [13].

Despite the opportunity to provide teaching and hands-on opportunities for QI, 
there remains to be a single method to meaningfully assess learners’ knowledge and 
skills [14]. The most common way to assess core learning has typically involved 
direct faculty evaluation and feedback regarding presentation of a quality 
improvement project. However, how well this type of assessment properly captures 
learning varies by institution and evaluator. Other more standardized measures have 
not been reported in the literature. Ogrinc and colleagues described assessing QI 
knowledge in internal medicine residents using the Quality Improvement Knowledge 
Application Tool (QIKAT), which placed each learner in three situations with dif-
fering aims and measures requiring the learner to propose changes for improvement 
[28]. QIKAT was further adopted by Vinci and colleagues to assess the efficacy of a 
QI curriculum for internal medicine residents [40]. While QIKAT has been useful in 
comparing the pre-learning and post-learning QI knowledge of internal medicine in 
both studies, it still remains to become validated. The implementation of QI within 
both undergraduate and graduate medical education will involve developing more 
robust evaluation tools and ultimately linking QI learning to behavioral changes that 
improve patient-level outcomes.
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Chapter 11
Resident Quality Training: More than 
Metrics

Mikhail Romashko and Kari E. Roberts

The relationship between residency training and the health care delivery system is recipro-
cal; the fate of one affects the other. During residency, doctors acquire the habits and 
approaches that they carry with them throughout their careers. [3]

Graduating residents are expected to understand how QI, PS and related concepts should be 
embedded into their clinical practice and how they affect health system functioning. [4]

�Introduction

High-quality health care requires a physician workforce educated and engaged in 
patient safety and quality improvement principles and practices.

Toward the end of the twenty-first century, it became apparent that the successes 
of modern medicine – including tremendous advances in therapeutics and diagnos-
tics – were tempered by an emergent crisis in health-care safety. In the late 1990s, 
the Institute of Medicine (IOM) commissioned a multiyear study to examine the 
quality of health care in the United States. This culminated in the 1999 report “To 
Err is Human” which revealed serious patient safety issues, marked variability in 
the quality of care delivered, and significant health-care disparities across the nation. 
In all, it was estimated that between 44,000 and 98,000 patients died each year in 
the United Sates as a consequence of medical error [5]. This stark message was fol-
lowed by a 2001 report “Crossing the Quality Chasm” in which the IOM observed 
“the US health care delivery system does not provide consistent, high-quality medi-
cal care to all people,” challenging the health-care community to pursue the highest 
quality care and outcomes for their patients and populations [2].

In response to this call to action, the Joint Commission, the Centers for Medicare 
and Medicaid Services, and other regulatory organizations promoted “system-
based” practices and metrics to improve patient safety and quality of care. Adopting 
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the successful practices of high-reliability industries such as aviation and nuclear 
power, health-care organizations created offices of Quality and Safety and tasked 
them with setting safety goals, identifying root causes of “close calls,” and reducing 
variability in patient care. The ultimate goal was to create a culture of safety that 
was anticipatory of, not reactive to, adverse events. [6]

Valid metrics are essential as health care strives to achieve Donabedian’s seven 
pillars of health-care quality: efficacy, effectiveness, efficiency, optimality, accept-
ability, legitimacy, and equity [7]. In 2019, hospitals, health-care systems, and phy-
sicians are subject to a multitude of quality metrics that are used to benchmark 
patient care outcomes and disease-specific processes of care, drive incentives and 
reimbursements, and attract consumers. Most metrics rely on easily measured, 
objective surrogate endpoints whose validity remains unproven. In the words of 
Saver and colleagues “‘Quality’ measures provide newer, different incentives, but 
may not achieve their purpose” of improving health-care quality [8]. While easily 
measured, these so-called “hard” metrics fail to adequately describe patient-
centeredness and individual provider habits, thus excluding the influence of culture 
and behavior on process and outcome in clinical medicine – the so-called soft data 
and soft intelligence [9]. A double-edged sword, quality metrics are altruistic, driv-
ing performance improvement efforts at both the individual and organizational 
level, but they are also threatening, as they form the basis of performance assess-
ments, reimbursements, and ratings. The identification of accurate and meaningful 
measures or metrics proves to be significantly challenging in the face of the com-
plexity of both human disease and the system charged with the delivery of 
health care.

Nearly 20 years after “To Err is Human,” there remains a significant gap between 
the provision of care at the bedside and the aspirational goals of the organization. 
Continued reports of horrific errors – from retained foreign bodies to medication 
dosing errors – remind the industry that there remains work to be done. Progress 
toward improvement in patient safety has been described as “frustratingly 
slow.” [10]

For their part, physicians struggle to fully embrace the patient safety revolution 
on the terms defined by insurers, regulators, and social media. Many physicians 
acknowledge difficulty in incorporating shifting metrics into their practices, and the 
majority of practicing physicians have no formal education or structured experience 
in patient safety and quality improvement. Organizations impose a top-down imple-
mentation of quality improvement with the implicit expectation that clinicians will 
become effective quality champions if flooded with “hard” metric data. This 
approach has not only failed to effectively capture the knowledge and experience of 
critical stakeholders – the front-line care providers – but it has also created a situa-
tion in which they are not empowered to meaningfully engage in the reform. In 
academic medical centers, the compartmentalization of patient safety and quality 
improvement and GME perpetuates a culture in which this disconnect between pro-
viders and quality improvement is exacerbated [11]. As a result, physicians in train-
ing may not receive the mentorship and guidance that they require in order to 
develop competencies in this area – creating a long-term deficit in skill in this area.
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It is clear that the success of the patient safety revolution requires the full engage-
ment of physicians. We need to train physicians who adopt the critical components 
of quality and high reliability – including metrics and checklists – as the structured 
framework that facilitates efficient and appropriate delivery of patient care within 
the context of the individual patient-doctor relationship. Meaningful evolution of 
attitudes toward, and engagement in, PSQI will only be achieved if the next genera-
tion of physicians is immersed in the multidisciplinary team-based principles and 
practices of patient safety and quality improvement.

There is no more critical venue for this transformation than the graduate medical 
education (GME) system. The years spent in GME training transform medical stu-
dents into independent physicians. Experience and knowledge gained during this 
time are foundational to the formation of professional identity and career-long prac-
tice habits.

This chapter will examine the impetus for the culture change in the American 
health-care system, the expectations for physicians of today and the future, and 
discuss the current status of GME as it relates to these evolving training goals.

�Graduate Medical Education: The Foundations  
of Physician Culture

Graduate medical education (GME) uses an apprenticeship model to transform 
medical students into practicing physicians. Founded in the late 1880s, the GME 
system co-localized medical academia and the community, creating access to care 
for the medically underserved and a forum for mentored, experiential physician 
education. Training is rigorous, and by some accounts abusive as hospital employ-
ers control access to a prestigious, and required, extension of medical education. 
Institutions that sponsor GME (sponsoring institutions) have access to an affordable 
and captive resident workforce that multiplies the clinical capacity of the faculty 
and provides care to disproportionately underserved and complex patient popula-
tions. GME thus adds value to the organization with regard to capacity and reputa-
tion. There are financial benefits as well, with the federal government offset in a 
significant proportion of the cost of residents, in the form of both direct and indirect 
reimbursement to sponsoring institutions. Though conceived as a mutually benefi-
cial relationship for trainees and organizations, a clear employer-employee relation-
ship underlies the structure of GME.

A central tenet of physician culture is the desire to serve others competently and 
compassionately. Patient safety and quality care are moral imperatives, and there is 
the perception that anything short of error-free practice is negligence.

Physicians approach error with a combination of fear and loathing: fear of hav-
ing caused harm and the potential for retribution and loathing derived from a com-
bination of intense self- and peer-critique. Structured physician-led analysis of 
medical error dates to the early twentieth century when Ernest Amory Codman, a 
surgeon at Mass General, developed the “end result system” [12], later renamed 
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Morbidity and Mortality conference (M&M). Consistent with the emphasis on 
individual responsibility, M&Ms focused on “incidents and individuals” rather than 
on an analysis of root cause and system failure [3, 13], leveraging shame and fear to 
motivate physicians to achieve expertise [14, 15]. This tenor persists in contempo-
rary M&Ms as demonstrated in an analysis of surgical M&M at four academic 
centers (2000–2001). Forty-two percent of the conferences focused on error, and 
individual blame was assigned in one third [16]. Though recent years have seen 
some softening of this “shame and blame” culture, faculty and trainees alike con-
tinue to work under the influence of this mindset that emphasizes and glorifies indi-
vidual strengths and liabilities.

The years in training are characterized by a curious combination of individual 
pride and shame, empowerment, and dependency; the unwritten traditions, norms, 
and values that create the culture of medical education have been referred to as the 
“hidden curriculum.” [17] Influential and beyond the control of the individual 
trainee, this curriculum emerged as the result of institutional (GME and organiza-
tional) service needs and faculty expectations [18, 19]. The GME experience shapes 
the professional identity of all physicians and continues to be bound by an emphasis 
in individual responsibility reenforced by an organizational structure characterized 
by a complete imbalance of power. With an emphasis on hierarchy, near exclusive 
reliance on individual responsibility, and intolerance for anything less than perfec-
tion, this belief system is fundamentally antithetical to the core principles of patient 
safety and quality improvement.

�A Sentinel Event and a Call to Action

The 1984 death of a young woman named Libby Zion in a New York academic 
medical center, while under the care of resident physicians, fueled a very public 
dissection of the graduate medical education system in the United States [20].

The subsequent grand jury investigation revealed an uncomfortable reality about 
health-care delivery and the training of physicians in the United States: the GME 
workforce had simply absorbed dramatic increases in clinical acuity and patient 
volume over the subsequent century. There had been no concurrent growth in effec-
tive support systems (ancillary services or allied personnel) that would facilitate the 
provision of high-quality care by a resident physician workforce, nor were there 
consistent expectations regarding supervision of residents by their faculty teachers 
and mentors [21].

The grand jury in the Zion case convened the Bell Commission to investigate the 
impact of trainees’ work conditions on patient care. The Commission’s Report 
emphasized the role of sleep deprivation and physician fatigue, and as a result the 
primary actionable intervention was to regulate resident work hours. Thus in July 
1989, New York State became the first state to regulate duty hours for GME trainees 
[55]. The ACGME followed suit several years later [56], and to date these restric-
tions remain the enduring legacy of the Zion case on physician training.
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�The ACGME Response: Transforming GME in the Era 
of the Patient Safety Revolution

Medical education should provide trainees with the “skills, attitudes, and behaviors that will 
permit them to function safely and as architects of safety improvement in the future.” [22]

The practice of medicine today requires that physicians possess a foundational 
understanding of disease pathophysiology, clinical skills, and professionalism, as 
well as a skillset that will enable them to navigate a complex multidisciplinary clini-
cal landscape that is no longer in the control of the individual, but rather the organi-
zation and health-care system. Meeting the expectations of this patient safety 
revolution requires a significant shift in the process of educating physicians, the 
delivery of care to patients in all settings, and, perhaps most difficult, an evolution 
of physician culture.

The national debate about patient safety that emerged in the wake of the Zion 
case and IOM reports demonstrated that provision of high-quality, high-reliability 
health care required significant modifications in the way that physicians were 
trained. The historical model of one physician working harder, or longer, was no 
longer sufficient. Physicians need to work smarter and in a more multidisciplinary 
fashion in order to account for exponential growth of medical knowledge (beyond 
the scope of individual mastery) and growing appreciation for the multidisciplinary 
determinants of health. Physicians need to become proficient as lifelong learners in 
order to meet the demands of a system that expects ongoing improvements in 
knowledge and practice habits [23].

The ACGME responded by fundamentally overhauling graduate medical educa-
tion. As part of a transition to competency-based education, the ACGME offered 
explicit directives aimed at the institutions that sponsored GME programs, introduc-
ing guidance, and standardization related to the education, assessment, and engage-
ment of trainees [24, 25]. Physicians and organizations were expected to think and 
work as members of organizations that aspired to deliver high quality and high 
reliability. Educational targets (the Milestones) include multidisciplinary team 
work, cost-effectiveness of practice habits, participation in patient-centered care, 
health-care equity, quality of medical record documentation, and capacity to effec-
tively and safely transition patient care throughout the health-care system. Though 
patient safety and quality improvement “learning goals” were embodied by compe-
tencies in systems-based practice (SBP) and practice-based learning and improve-
ment (PBLI), quality concepts are embodied in 47% of all Milestones, in all 
specialties, emphasizing the importance of collective knowledgebase and shared 
appreciation for patient safety and quality improvement in post-Zion medical edu-
cation [4].

In addition to mandating standard educational competencies, the ACGME intro-
duced Clinical Learning Environment Review (CLER) site visits which offer a peri-
odic opportunity for formative feedback in SI and GME performance in six focus 
areas: patient safety, health-care quality, care transitions, supervision, well-being, 
and professionalism [26]. The premise of this program is that the SI and their GME 
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programs will use insights made during CLER visits to identify and act on opportu-
nities within their local ecosystem in order to optimize the educational experience 
for resident and fellow physicians [27].

These three interventions – transition to competency education, incorporation of 
PSQI educational targets, and CLER – aspire to produce a physician workforce that 
possesses the skills needed today and in the future. Moving beyond sound clinical 
skills and medical knowledge, physicians of the future must possess the capacity to 
translate these aptitudes into “effective patient- and systems-level outcomes” [28] 
and to “advocate for system leadership and to formally engage in quality assurance 
and quality improvement activities.” [29, 30]

�Status Report 2019: Quality as a Competency: How Are 
we Doing?

The ACGME’s CLER program offers an opportunity to assess and measure the 
opportunities, challenges, and successes that have been revealed during this phase 
of tremendous change in graduate medical education environment. In 2017, the 
ACGME completed the second round of CLER visits involving sponsoring institu-
tions with more than three training programs. Similar in scope to the first round, the 
Executive Summary and analysis included 287 sponsoring institutions and inter-
views with 9292 residents, 8164 core faculty, 6043 program directors, and more 
than 1600 executive leaders [31]. The primary conclusion is that there is evidence 
of a nascent safety culture in these organizations, but there is much work yet to be 
done. Since the first CLER report in 2016, the authors identify growth in quality 
improvement knowledge; however, there remain significant opportunities in the 
several areas including experiential learning relevant to the patient population 
served by the trainees, training participation in interprofessional and interdisciplin-
ary systems-based improvement efforts and quality improvement projects, and 
alignment between GME and the sponsoring institutions [32].

Most notable is the observation that despite significant investments in quality 
improvement at the institutional level, trainees and faculty still exhibit limited 
knowledge about quality improvement concepts. Exposure and engagement of 
trainees in organizational quality improvement efforts are “often fragmented.” [31] 
Furthermore, there is poor alignment between trainee quality improvement efforts 
and CLE initiatives, thus limiting the opportunities to achieve sustained improve-
ment in patient care.

These data demonstrate a reality that has been long recognized in graduate medi-
cal education: when the ACGME milestones mandated that resident work on quality 
improvement projects, organizations were not prepared to mentor or track these 
efforts. Quality improvement projects and patient safety initiatives are frequently 
the result of a top-down mandate, or a local physician-led effort that has little rela-
tionship to organizational goals. The lack of significant hands-on experience using 
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real patient safety cases and true quality improvement data that reflect clinical prac-
tice means that its relevance is obscured; as a result, trainees underappreciate the 
practicality of quality improvement and forego incorporating it into their practices 
[6, 18]. Further, faculty continue to struggle against the tide. Instead of understand-
ing the value of quality improvement to their patients and the community they serve, 
some view these efforts as “a distraction designed to satisfy ACGME requirements.” 
[33] In the absence of sustained faculty investment in quality improvement, resi-
dents continue work in near isolation and fail to fully appreciate how this part of 
their education is a critical competency.

In conclusion, CLER shows us that despite improved awareness and knowledge 
of quality improvement, physicians (including trainees) are not demonstrating prac-
tice behaviors that target quality improvement, nor are they active participants in 
submitting reporting events that lead to global change. Sustained and meaningful 
institutional commitment in terms of resources, physician time, and alignment 
remains a critical missing factor. There remains much work to be done.

�Challenges to Success: Relevance, Experience, and Culture

The most fundamental change that will be needed if hospitals are to make meaningful prog-
ress in error reduction is a cultural one — Lucian Leape.

Physicians are uniquely positioned to influence the cultural changes required to sup-
port the establishment of an enduring and robust safety culture given their funda-
mental role in the process of health-care delivery and graduate medical education. 
However, as evidenced by CLER, physician engagement in quality improvement 
remains constrained, despite a vigorous public debate about medical error and the 
restructuring of physician training. A successful journey toward a just culture and 
high reliability will depend upon progress in three specific areas: physician atti-
tudes, institutional-physician (faculty and trainee) alignment, and faculty 
development.

Physicians must acknowledge and accept that quality improvement principles 
are aligned with their own service-oriented value structure. As physicians embrace 
multidisciplinary approaches to patient care, they need to be able to trust that the 
systems in place are plastic enough to accommodate patient and provider needs. 
GME must be ground zero for this transformation as attempts to modify cultural 
norms once imprinted are disadvantaged. All physician faculty (not just Program 
Directors and educator-innovators) need to participate in these efforts and need to 
understand that innovation in medical education has benefit. In this era of high-
throughput, high-complexity, and interprofessional care, “See one, Do one, Teach 
one” cannot produce competent next-generation physicians. Rather a system that 
integrates competency-based knowledge and clinical skills, graded autonomy, and a 
robust simulation experience will likely be more effective at achieving the dual goal 
of competency providers and high-quality reliable care [34]. Today’s GME faculty 
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learned medicine in an era that placed a premium value on individual responsibility 
and perfection. Institutions that sponsor GME continue to have a conflicted reliance 
on the affordable trainee workforce and underdeveloped ancillary structures to sup-
port clinicians. Physicians carry their training experiences as a badge of honor, and 
change will not be readily embraced – especially if not accompanied by investment 
in faculty time, development, and the systems and resources that support trainee 
education today.

Second, organizations must more creatively engage all physicians and recog-
nize their contributions to the culture of safety. Efforts to leverage provider per-
spectives and ideas into the planning phase of quality improvement initiatives need 
to consider physician workflow and knowledge. For example, in many organiza-
tions, quality improvement is based at the unit level, but physician work does not 
share this geography; thus, physician input and perspective are not captured. Tess 
and colleagues observe that residents and fellows, despite being the frontline care 
givers in our tertiary care centers, very rarely participate in hospital or departmen-
tal quality improvement and root cause analyses [19]. Most residents continue to 
view quality improvement as individual provider events with an individual respon-
sible for the solution, rather than a systems event that involves multiple team mem-
bers [35]. As a result, many physician- and resident-lead quality improvement 
projects work in isolation from the institutional quality improvement and, as a 
result, are at risk of being marginalized, ignored, or redundant [11]. Top-down 
messaging and lack of local physician involvement means that the physician audi-
ence is disconnected from the process [36]. Physicians in training should be 
encouraged to work with administrators and should choose projects that align with 
institutional needs in order to create meaningful work that leads to sustained results 
[18]. Finally, SIs need to acknowledge that meaningful progress in the areas of 
education and integration will require time – time in schedules that have histori-
cally been dictated by patient care and distinct from (and oftentimes contrary to) 
the committee structures that most organizations use to guide their quality improve-
ment efforts.

Third, there is an urgent need for faculty development in the principles and pro-
cess of quality improvement. Plausible and passionate mentors for clinical care, 
pathophysiology, and compassionate humanism, today’s medical faculty are unfa-
miliar and inexperienced with the terminology, techniques, and philosophy of qual-
ity improvement. Faced with their own inexperience and the limitations imposed by 
their training, many faculty take an oppositional position, reporting that quality 
improvement “distracts from actual teaching” or places a “subversive demand on 
educational resources.” [36, 37] A downstream effect of implementing educational 
mandates for quality improvement, in the absence of a suitable mentorship struc-
ture, is that trainees do not see faculty engaged meaningfully in quality improve-
ment and they in turn interpret the mandate (from their program, their institution, 
and the ACGME) as hypocrisy [6]. The combination of history – the rites of passage 
and strong emphasis on individualism – and a lack of training and experience among 
faculty mentors and supervisors creates a significant impediment to effective inte-
gration of physicians in these efforts [38].
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Whereas GME creates providers with an overly developed sense of individual 
responsibility, the principles of quality improvement emphasize the importance of 
multidisciplinary teamwork. The interactive educational milieu characteristic of 
academic medical centers can facilitate and support the growth of physician knowl-
edge and engagement, while simultaneously improving organizational sensing of 
risk and opportunity in quality improvement. Moving forward in the journey to cre-
ate high-reliability organizations that provide high-quality care will require a funda-
mental shift in the culture of the academic medical center and physicians. Tess and 
colleagues offer a compelling model for this in their seminal article “Bridging the 
Gap.” [19] The engagement of all stakeholders in these complex organizations must 
be secured in order to facilitate the cultural transformation that is required to achieve 
the desired benchmark of high-reliability and high-quality patient care.

One of the most promising interventions modifies an existing resource, the 
Morbidity and Mortality conference, in order to create a forum for physicians (fac-
ulty and residents) to learn and practice the principles of quality improvement. 
Restructuring the exercise to encourage a desired culture shift includes migrating 
the focus to systems-based issues that underlie errors, and away from the physician 
decision making and medical knowledge – thus the M&M becomes a Patient Safety 
Peer Review conference [39, 40]. Through a supervised process of error analysis, 
root cause identification, and action plan formulation, residents can engage in a 
meaningful and relevant experiential learning process. An effective M&M facili-
tates multidisciplinary dissection of adverse outcome and creates a forum in which 
nonjudgmental discussion can aid physicians in redefining the culture of blame and 
shame. Employing bedside providers in a constructive process that identifies system 
failures that contribute to suboptimal outcomes will educate and empower them, 
while simultaneously providing the organization with invaluable information about 
“soft” and individual contributions to health-care quality [41–43]. The M&M offers 
a setting in which the priorities of meaningful work –that which is relevant to patient 
care, to hospital administration, and to trainees  – can be explored using actual 
patient encounters and data. Further repurposing an existing educational venue miti-
gates the conflict between patient care and valuable experiential education. The 
M&M reboot as a patient safety peer review conference offers stark contrast to the 
individualistic nature of these conferences of ages past and can facilitate the physi-
cian culture change and education required in order to fulfill Donabedian’s seven 
pillars of health-care quality.

�Measuring Success: Quality Metrics in GME

Graduate medical education is the ideal arena in which to both advance physician 
knowledge and experience and transform physician culture into one more receptive 
of the multidiscplinary model that is central to quality improvement.

As the ACGME shift to milestone and competency-based assessments has dem-
onstrated, there is a clear expectation that outcomes of medical education and 
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training should be measurable, discrete, and impactful – especially with regard to 
patient outcomes and the health of populations. Therefore, it is natural that educa-
tors would try to define quality metrics as educational outcomes.

Quality metrics must be relevant to individual providers, and they should be cor-
rective, not punitive. Metrics should stimulate constructive improvements in both 
system and practice performance in order to achieve optimal patient and population 
outcomes. Though government- and insurer-defined metrics can motivate practice 
improvements and better patient outcomes, many are largely removed from the indi-
vidual provider’s control, knowledge, or insight. Excessive reliance on these may 
engender a feeling of impotence and irrelevance, especially to bedside clinicians [6, 
11, 18, 19]. These “outward-facing” measures are not easily associated with true 
performance of individual physicians.

Ideal resident quality metrics would be meaningful and relevant, not only to the 
trainee but also to the patient and health system. An educationally relevant metric 
should “serve as an indicator that essential competencies had been acquired, inte-
grated, and applied.” [44] Unfortunately, residency training presents unique chal-
lenges to the identification of meaningful and relevant quality metrics. In specific 
rotation schedules, handoffs and supervisory structures mean that a single trainee 
has very limited impact on individual patient outcomes [28]. New approaches and 
metrics designed to overcome these limitations are emerging.

Surgical and procedural specialties are best suited for objective metric assess-
ments. In addition to assessments related to discrete tasks such as endoscopy [45], 
educators have also designed composite measures that bundle technical skills in 
order to allow assessment of performance both at the bedside and in simulation-based 
settings [46]. Investigators at the University of Chicago extended the lessons learned 
through the National Surgical Quality Improvement Program (NSQIP)  to their train-
ees. The Quality In-Training Initiative (QITI) created a model in which trainee-spe-
cific outcome reporting could be generated for senior surgical trainees for qualifying 
procedures [47]. Importantly, this project demonstrated an association between 
trainee performance and a significant reduction in resident-specific morbidity [47].

More challenging to assess are the non-technical skills such as patient education, 
the ability to work productively in an interprofessional team, and the effectiveness 
of communication across care transitions. Though these represent significant liabili-
ties to patient outcomes and experiences, they are difficult to measure and assess 
from the perspective of the resident. One proposed solution takes pains to define 
physician-patient exemplar interactions, termed educationally sensitive patient out-
comes (ESPOs). ESPOs are tasks that require a deep understanding of the relation-
ship between the individuals (physician, patient) and the system interface; two 
proposed ESPOs are patient activation and clinical microsystem activation. Patient 
activation describes a state in which patients are informed and engaged in their own 
health care and has been positively associated with improved health outcomes [28, 
48–50]. The clinical microsystem is the local environment – the unit-based work – 
in which patient care takes place [51]. Effective patient care in this setting requires 
that physicians work in an interdisciplinary team and understand the systems upon 
which patient care relies. Competent physicians must be able to activate the clinical 
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microsystem in order to optimize patient outcomes and experience. Examples of 
skills critical for clinical microsystem activation are handoffs, utilization of supervi-
sion and escalation pathways, and interdisciplinary communication.

In another example, educators at Cincinnati Children’s Hospital used National 
Quality Measures Clearinghouse (NQMC) measures as the source for quality mea-
sures that would accurately reflect the competence of residents while rotating in the 
emergency department. Metrics that were selected involved the most common ill-
nesses in these setting and those that were pragmatic to resident work as markers of 
quality [52]. Though the quality measures have yet to be validated, a standardized 
approach to metric selection offers the opportunity to monitor the effectiveness of 
the training environment as it relates to important patient outcomes.

Two additional outstanding needs impact the development and dissemination of 
useful resident quality metrics. First, the electronic medical record must accurately 
assign individual physician performance to individual patient-level data such as 
patient experience surveys, providing a measure of interpersonal communication 
skills. Modules facilitating systematic review of documentation practices by a phy-
sician could be built into the EMR, providing opportunity for both self-study and 
training program oversight. Second, robust specialty- and subspecialty-specific 
quality metrics and practice standards must be defined using existing consensus 
standards [53]. In the absence of informed benchmarks for patient care and out-
comes, the quality of a trainee cannot be assessed.

�Conclusion

New physicians are entering a practice environment in which they will be required 
to understand and react to issues related to performance improvement, process 
improvement, and quality-based reimbursement – in other words, the fundamentals 
of patient safety and quality improvement. In order to prepare physicians for these 
changes, the ACGME restructured GME, introducing new knowledge and practice 
competencies related to quality improvement, a requirement for experiential learn-
ing in quality improvement, and the expectation that sponsoring institutions inte-
grate the GME experience into the organizational safety culture.

Not surprisingly, CLER demonstrates that meeting these expectations will not be 
achieved solely through an educational mandate. There also needs to be a culture 
shift in medicine – no longer can we train individuals who will open a solo practice 
or expect to run a cash-only business model. Aligning quality improvement con-
cepts and principles with patient care is fundamental to this culture shift. Quality 
improvement must be seen as integrated into work flow and relevant to patient care 
outcomes – not only in fiscal year but at the individual patient’s bedside.

The years spent in GME training offer a unique and high-value opportunity for 
growth in physician quality improvement competence as the habits and patterns of 
care developed in training persist for years [54]. The natural dissemination of physi-
cians following GME experiences offers the promise of a multiplier effect as they 
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can carry new skills and knowledge into their practices and communities. 
Development of physicians as effective stewards of quality improvement will 
require messaging that is meaningful and relevant to patients and the members of 
the interprofessional health-care team, including physicians. A formal education 
structure for quality improvement will need to be implemented with accommoda-
tion for differences in training programs (such as procedural vs nonprocedural) and 
with accommodation for a diversity of career interests that could shift focus of the 
quality improvement to suit the trainee’s interest. Time restraints inherent to the 
workflow of clinicians in academic medicine need to be strongly considered, as 
acquiring knowledge and experiential learning takes time. More thought must be 
given to the effective integration of GME (faculty and trainees alike) into quality 
improvement projects. Importantly, organizations need to consider the relative value 
of trainee-initiated projects that may have minimal relevance to the hospital, as 
opposed to system-level efforts which primarily target macroscopic, reportable 
measures, as there are distinct benefits and risks to both [18]. Fundamentally 
improved alignment between housestaff QI training and institutional priorities will 
enable institutions to capture the energy and service interests of these providers, 
harnessing them to simultaneously train themselves and improve patient care.

The mandate is clear. Training the next generation of physicians to be experts in 
the art and science of individual and systems-based patient care will require creativity, 
energy, and persistence. Culture change is never easy. Finding an optimal balance 
between patient- and learner-centered educational outcomes is critical. The training 
environment is, by reality and necessity, a microcosm of independent medical practice.

At the present time, higher education is prone to assuming that customer is the 
trainee. Graduate medical education might benefit from a paradigm shift: GME’s 
customers are in fact the patients and not the trainees.
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Chapter 12
The Role of the Hospital Board of Trustees 
in Ensuring Quality Care

Stanley Goldstein and Jeffrey Weinstein

�Getting Beyond Average: The Hospital Board of Trustees Role

In February 2007, the Institute for Healthcare Improvement launched the Boards on 
Board program, which sought to engage board leadership in clinical quality.1 
Subsequently, the National Quality Forum and others have called on hospital boards 
to focus on quality.2

This chapter will address the call to action to board of directors and trustees of 
hospitals and hospital systems to become leaders in ongoing efforts to improve 
patient safety and overall healthcare. We explore the foundation of the board’s fidu-
ciary duties to become involved in safety and quality and provide examples of 
efforts across the world to employ board-led initiatives and finally to provide con-
crete examples of how focused attention to quality and safety initiatives by the 
board of trustees and quality of care committee of the board at Tufts Medical Center 
in Boston, Massachusetts, measurably improved safety, quality, and patients experi-
ence at this tertiary/quaternary teaching hospital.

The role of hospital board members is best expressed by the fiduciary duties that 
are owed by such governors to the institutions they serve. The Governance Institute 

1 Institute for Healthcare Improvement. Getting boards on board [Internet]. Cambridge, MA: IHI; 
[cited 18 Sep 2008]. Available from: http://www.ihi.org/IHI/Programs/Campaign/BoardsonBoard.
htm. Google Scholar.
2 National Quality Forum. Hospital governing boards and quality of care: a call to responsibility. 
Washington, DC: NQF; 2 Dec 2004. Google Scholar.
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serves as the leading, independent source of governance information and education 
for healthcare organizations across the USA. In their article entitled “A Framework 
for Effective Governance” by Roger W. Witalis, FACHE, WITALIS & Company, 
Inc. published by the Governance Institute in April of 2013, those fiduciary duties 
of board members to the running of the hospital are detailed. Those duties are as 
follows:

	1.	 The Duty of Care: The duty of care requires board members to have knowledge 
of all reasonably available and pertinent information before taking action. 
Directors must act in good faith, with the care of an ordinarily prudent person in 
similar circumstances, and in a manner he or she reasonably believes is in the 
best interest of the organization.

	2.	 The Duty of Loyalty: The duty of loyalty requires board members to discharge 
their duties unselfishly in a manner designed to benefit only the corporate enter-
prise and not board members personally. It incorporates the duty to disclose situ-
ations that may present a potential for conflict with the corporation’s mission, as 
well as protection of confidential information.

	3.	 The Duty of Obedience (for those institutions that operate as a not-for-profit 
organizations): The duty of obedience requires board members to ensure that the 
organization’s decisions and activities adhere to its fundamental corporate pur-
pose and charitable mission as stated in its articles of incorporation and bylaws 
and other binding corporate documents. These duties cannot be assessed or 
applied in isolation. Rather, all three are interrelated and collectively inform 
what is appropriate governance practice for any given board. Of particular rele-
vance to not-for-profit, multihospital systems is the duty of obedience. This is 
because multihospital systems have both local and/or regional and system/
corporate-level governance structures. In order for the different levels of gover-
nance to operate effectively, and not to work at cross-purposes, board members 
at each level must understand and adhere to the duties and responsibilities dele-
gated to their level by the system’s governing articles, bylaws, and other docu-
ments. In other words, the duty of obedience informs the scope of the duty of 
care and the duty of loyalty. While all board members have a duty of care and a 
duty of loyalty to the particular organization they serve, in fulfilling those duties 
they must act in accordance with their duty of obedience to the organization’s 
specific purposes, bylaws, and binding commitments and the purposes and struc-
ture of the overall system of which the organization is a part. For system-level 
officers and directors, this means acting in accordance with the system’s articles 
and bylaws, and in the system’s best interests, as defined and informed by those 
articles and bylaws.

Adhering to the fiduciary duties, concepts, and precepts, the board provides over-
sight in important areas of operations including financial oversight, strategy devel-
opment and implementation, philanthropy, and overall direction to and review of 
management performance.

“But first among the Board’s core responsibilities is Quality Oversight.” Mr. 
Watalis enunciates that “Boards have a legal, ethical, and moral obligation to keep 
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patients safe and to ensure they receive the highest quality of care.” While there is 
significance and importance to the board’s other oversight responsibilities, the 
responsibility for quality and safety is foremost. The Governance Institute’s gover-
nance framework also seeks to draw clear lines between governance and manage-
ment. The Governance Institute defines the “role of governance” as the process of 
exercising accountability by setting policy, making decisions, and overseeing 
implementation:

•	 Setting policy: Approving statements of intent to guide and constrain subsequent 
decision making and limit choices. Policy statements may include definitions of 
core duties and responsibilities, statements of intended direction, or statements 
of expectation. They can be prescriptive or prohibitive.

•	 Decision making: Making ultimate choices and reaching agreements within the 
context of approved policy. The board may retain full decision-making authority 
or delegate authority, with limits, for the preparation of recommendations to the 
board.

•	 Overseeing implementation: Oversight the process of ensuring that tasks and 
authority are being executed in ways that meet board expectations as expressed 
in its policies and decisions. Oversight provides monitoring, assessment, and 
feedback and provides the context for corrective action.

The “role of management,” on the other hand, is to deliver results by implement-
ing policy and decisions as set forth by the governing board, managing operations, 
and reporting on performance. Boards need to be continually reminded of the dis-
tinction between governance and management to avoid the tendency to microman-
age and “meddle” in operations.

The role of Hospital Boards of Trustees is to ensure that management executes its 
day-to-day operations in accordance with strategic initiatives formulated by the 
board. These strategies are in part intended to assure the hospital achieves its mis-
sion and at its most fundamental core has the resources and determination to pro-
vide for its patients in a safe, effective, and high-quality manner. Every hospital in 
America touts its attention to quality care and patient safety. Ask any hospital exec-
utive and she will quote those quality measures that put the hospital’s operations in 
the best light. This is the best way to ensure average performance.

It is up to the board to demand that the management sets quality goals that are 
aspirational and, in fact, audacious. Highly engaged executive leadership teams 
working with highly engaged boards in a trusting partnership can be the source of 
will for the entire organization. In the context of business operations, it is always 
best for each participant to have a boss. With respect to quality and safety, the 
board has to act like the demanding boss of the executive management to drive to 
zero countenance for failings in patient safety and in the delivery of quality 
patient care.

As hospitals try to drive rapid improvement, boards have an opportunity and 
a responsibility to make better quality of care the organization’s top priority. The 
board’s responsibility for ensuring and improving care cannot be delegated to the 
medical staff and executive leadership; ensuring safe and harm-free care to 
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patients is the board’s job, at the very core of each member’s fiduciary responsi-
bility. With respect to safety and quality, an activated board, in partnership with 
executive leadership, can set system-level expectations and accountability for 
high performance and elimination of harm. Properly conducted this tandem lead-
ership work can dramatically and continually improve the quality and safety of 
care. In fact, hospital quality improvement has been a topic of conversation for 
over a century: “I am Called Eccentric for Saying in Public that Hospitals, if 
They Wish to be Sure of Improvement: …” Must find out what their results are. 
Must analyze their results to find their strong and weak points. Must compare 
their results with those of other hospitals. Must care for what cases they can care 
for well, and avoid attempting to care for cases which they are not qualified to 
care for well. Must welcome publicity not only for their successes, but for their 
errors, so that the public may give them their help when it is needed. Must pro-
mote members of the medical staff on the basis which gives due consideration to 
what they can and do accomplish for their patients. Such opinions will not be 
eccentric for a few years hence (E.A. Codman, M.D. A Study in hospital effi-
ciency, 1916). Much more has been written over the past decade of the need to 
make hospitals safer and to provide all patients the highest levels of care. How 
dangerous is it to be hospitalized? Well recent articles identified the following: 
Hospitals are typically thought of as places where lives are saved, but statistics 
show they are actually one of the most dangerous places you could possibly 
frequent.3,4 Each day, more than 40,000 harmful and/or lethal medical errors 
occur, placing the patient in a worse situation than what they came in with.5 
According to a 2013 study,6,7 preventable medical errors kill around 440,000 
patients each year – that is more than 10 times the number of deaths caused by 
motor vehicle crashes! Hospitals have become particularly notorious for spread-
ing lethal infections. According to 2014 statistics8,9 by the US Centers for Disease 
Control and Prevention (CDC), 1 in 25 patients end up with a hospital-acquired 
infection. In 2011 alone, 75,000 people died as a result.8 Medicare patients may 
be at even greater risk. According to the 2011 Healthgrades Hospital Quality in 
America Study,10 1 in 9 Medicare patients developed a hospital-acquired infec-
tion. So, what is the role of the board in quality and safety?

3 The Crux, SHOCKING: This is one of the most dangerous places in America.
4 New York Times January 26, 2016.
5 HealthGrades 2011 Healthcare Consumerism and Hospital Quality in America Report.
6 Journal of Patient Safety 2013 Sep;9(3):122–8.
7 NPR September 24, 2013.
8 CDC.gov Health Care Associated Infections.
9 New England Journal of Medicine 2014;370:1198–208.
10 Consumer Reports, America’s Antibiotic Crisis.
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We have determined that the most important pursuit and oversight of a hospital 
board is in ensuring the provision of safe and high quality of patient care. The obvi-
ous next question is how?

�Do No Harm

�The Board Must Set Clear, Concise, and Measurable Goals

The Children’s Hospitals’ Solutions for Patient Safety Network (SPS Network) is a 
good example of how to affect patient safety and quality of care, in this instance for 
pediatric care. This is an organization of 130 children’s hospitals working together 
to help each individual hospital make progress “on a journey to zero harm: so that 
every child receives safe care every time they enter our hospitals.”

With this audacious goal, the board set out clear, concise, and measurable goals. 
They were defined as follows: 40% reduction in hospital-acquired conditions 
(HACs), 20% reduction in 7-day readmissions, 50% reduction in serious safety 
events (SSEs), and 25% reduction in DART – days away, restricted, or transferred. 
These goals are the measuring rods for the overall objective of providing safe and 
quality healthcare, with no exceptions. In order to continually improve, this organi-
zation has stated that:

“We must act with urgency and discipline, focusing on outcomes through a combination of 
high reliability concepts and quality improvement science methods. We learn through test-
ing and partnering with families and frontline staff.”

Every hospital, clinic, and physician office claims to strive to provide high quality 
and safe care. But how many make it an urgent tenant of everything they do? 
Healthcare providers work in highly regulated environments that are financially chal-
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lenged by fiscal realities. Costs and expenses of operating a healthcare organization 
go up inexorably each year, especially the costs of technologies, equipment, and 
pharmaceuticals. At the same time, that costs and expenses are going up, while com-
mercial and government payer reimbursements are going down. This unbalance 
leads to a juggling act that may compromise the ultimate objective. “No margin, no 
mission” is an oft-repeated reason proffered for decisions that may have an impact on 
the achievement of the goal of providing care without harm at the highest levels of 
quality. But note, in its mission statement, SPS Network recognizes the need to act 
with “urgency.” Healthcare institutions should act with the same sense of urgency it 
provides to the generation of profit to the performance of safe and quality care. 
Likewise, the effort must be disciplined. All effort should be made to be laser focused 
on outcomes data. Nothing is more powerful in this quest than the accumulation of 
data. Raw data, transparent data, and data that is not subjected to spin or interpreta-
tion lead to bending the rule of achieving zero harm to patients while delivering high 
quality and in most cases complex healthcare. Then with the unvarnished truth of 
data, the application of quality improvements in a scientific manner is required. The 
board delegates some of its quality- and safety-related work to a committee of the 
board, often referred to as the quality of care and safety committee. In an effort to the 
achievement of minimum levels of safety and quality of care, state legislatures 
impose certain regulatory compliance requirements of hospitals. As an example in 
Massachusetts, the Board of Registration in Medicine has the Quality and Patient 
Safety Division (QPSD) that uses a unique approach to help healthcare facilities 
maintain the highest levels of healthcare quality. QPSD operates under the basic 
premise that the people who deliver excellent patient care every day – doctors, nurses, 
pharmacists, and other professionals – know what needs to be done to ensure that 
Massachusetts continues to have the highest healthcare quality in the world. Utilizing 
collaboration and data analysis, the QPSD brings vital tools and information to 
healthcare facilities to help them meet their patient safety and quality goals. The 
QPSD oversees institutional systems of quality assurance, risk management, peer 
review, and credentialing. These activities are known collectively as the institution’s 
“Patient Care Assessment (PCA) Program.” The systems comprising a facility’s PCA 
program must be overseen by both physician and corporate leadership and must 
actively involve all healthcare providers as well as other employees at the institution. 
In Massachusetts, the PCA and other regulations of the Department of Health and the 
Board of Registration in Medicine are the “table stakes” of healthcare delivery in the 
Commonwealth. But in reality, we are striving for much more than table stakes, 
much more than satisfying the minimum requirements to ensure licensure. The goal 
is perfection: no harm and best outcomes every time, no matter what. The Board of 
Registration in Medicine says this about the PCA process, “The QPSD function is 
unique among the nation’s state licensing boards, as the legislature placed oversight 
of institutional quality assurance in an agency that licenses physicians, but not health-
care facilities”. This rationale is compelling: institutional quality assurance will not 
succeed without meaningful physician leadership and participation.

In order to ensure that the institution sees safety and quality as urgent matters of 
attention, every board meeting must begin with the honest state of quality and safety 
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at the institution. Reports from the chief medical officer and the head of the medical 
staff should inform the Board of Registration for every unexpected negative out-
come. Through Massachusetts General Law, chapter 305 of the Acts of 2008, hos-
pitals and ambulatory surgery centers are required to report serious reportable 
events (SREs) to the Massachusetts Department of Public Health (DPH). As defined, 
SREs are (i) adverse events that are of concern to both the public and healthcare 
professionals and providers, (ii) clearly identifiable and measurable and thus feasi-
ble to include in a reporting system, and (iii) of a nature such that the risk of occur-
rence is significantly influenced by the policies and procedures of the healthcare 
facility.

The law prohibits hospitals from charging for these events or seeking reimburse-
ment for SRE-related services. Through regulation, the Department has defined 
SREs to meet the National Quality Forum’s definitions of 28 such events. See 
Appendix A for the 28 such events. The board and the quality of care and safety 
committee must insist on complete transparency because without the cold light of 
day being shown on these incidents, meaningful improvements cannot be achieved. 
The board must review recognized quality and safety data measures; it must seek to 
understand what is presented and track the aims of the program and the performance 
trajectory. In this effort, the board should insist on the development of a comprehen-
sive dashboard of quality and safety measures. All of the aims of the dashboard 
must be clearly defined and measurable. The board must hold management account-
able for any harm to patients while at the same time supporting positive changes to 
improve safety and quality. The board should demand to understand the trends, 
trajectories, and strategic imperatives to accomplish the achievement of zero harm 
and best outcomes. As the boss, administrative and medical staff leadership must be 
held accountable for results, behaviors, and implementation of changes to improve 
outcomes. Establishment of a culture of safety and quality fosters transparency, 
honest self-reflection, and ameliorative behavior. Improvements and successes must 
be rewarded and celebrated. A review of the medical literature highlights the fact 
that the board’s involvement in safety and quality is not unique to healthcare in the 
USA. It is a worldwide topic of interest.

A report from Health Service Executive Quality Improvement Division, 11 
September 2017 ISBN 978-1-78602-056-7 Quality Improvement Division Health 
Service Executive Dr. Stevens’ Hospital Dublin D08 W2A8 Ireland outlines a 
framework developed with reference to international leading practices which have 
included a review of relevant publications and material from the UK (including 
Ireland), the USA, Australia, Canada, and New Zealand. Additionally, this scholarly 
review included a summary of board leading practices in improving quality and 
safety from an international perspective. Many of the concepts discussed above 
make up recommended oversight by boards of healthcare institutions.

•	 From England:

Place the quality of patient care, especially patient safety, above all other aims. Engage, 
empower, and hear patients and caregivers at all times. Foster whole-heartedly the  
growth and development of all staff, including their ability and support to improve the 
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processes in which they work. Embrace transparency unequivocally and everywhere, in 
the service of accountability, trust, and the growth of knowledge. (Extract from the 
National Advisory Group on the Safety of Patients in England, A Promise to Learn, a 
Commitment to Act, 2013).

•	 From Canada: Practices for Improving Quality and Safety

The capability of boards and board quality committees to function effectively and to move 
appropriately between fiduciary and strategic modes relies on boards and senior leadership 
capacity to develop trust and a strong collaborative relationship, while not undermining the 
board’s duty to ask challenging questions. 

•	 From Scotland: Measurement for Improving Quality and Safety

Improvement focused oversight is better serviced by measurement processes (Statistical 
Process Control and Run Charts) that encourage action when the data signals concerns or 
success – rather than requiring effort of actions responding to inherent variation in the data 
being considered.

•	 From the USA, the Netherlands, and Taiwan

In the article “Assessing patient safety culture in hospitals across countries” C. Wagner 
M. Smits J. Sorra C.C. Huang from the International Journal for Quality in Health Care, 
Volume 25, Issue 3, 1 July 2013, Pages 213–221, https://doi.org/10.1093/intqhc/mzt024. 
Published: 09 April 2013, the authors compared and contrasted healthcare organizations in 
the USA, the Netherlands, and Taiwan with respect to patient safety culture. “In this article, 
we have compared the patient safety culture in a sample of hospitals of the Netherlands, 
Taiwan and the USA. Based on the 12 culture dimensions of the Hospital SOPS, the results 
showed that Teamwork within units is a strong area in the participating hospitals in all three 
countries. A weak area in all three countries is the culture dimension handoffs and 
transitions.”

The worldwide effort to improve safety and quality in hospital settings is a uni-
versal undertaking. The goals associated with these efforts will all be improved with 
attention from the highest levels of the organization. Tufts Medical Center is a lead-
ing academic medical center in Boston, Massachusetts, the primary teaching hospi-
tal for Tufts University School of Medicine and the primary tertiary care facility for 
the Wellforce Inc. system. At Tufts Medical Center, the board of trustees has taken 
a very proactive approach to quality and safety. Quality of care and safety has 
become the single most important priority of the board. Historically, the board was 
focused on the financial performance of the institution; after all, “no margin, no 
mission.” However, beginning in 2004, the board began to elevate its understanding 
of the importance of quality and safety as part of its governance role. A major shift 
occurred with the introduction of many more physicians to the board. With this 
added complement of knowledgeable caregivers came a comfort level with medi-
cine that allowed for increased scrutiny and the advancement of the science and 
practice of medicine.

The quality of care committee had been a long-standing committee of the board. 
But in the newly constituted board, the workings of the committee were expanded 
beyond those needed to meet regulatory requirements. The committee is chaired by 
a non-physician, independent, or “outside” member of the board of trustees. The 
committee is led by the Chief Medical Officer of the Medical Center and includes 
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among others the President of the medical staff, the Medical Center President and 
CEO, the Chief Nursing Officer, the Vice President of Risk Management, and the 
Director of Quality of Care as well as numerous other clinical leaders from across 
the adult and pediatric medical community. Additionally, others that are part of the 
quality of care committee are members of the patient family advisory council and 
local community leaders. The committee meets monthly, and the efforts of the com-
mittee are reviewed in detail at every meeting of the board of trustees. The quality 
of care committee develops annual plans for quality and safety. The plans are 
intended to provide the committee and the board with a measurable method of over-
seeing quality and safety initiatives. The metrics are process, outcomes, and patient 
experience related and are established and monitored by national and regional orga-
nizations such as the US Department of Health and Human Services, Agency for 
Healthcare Research and Quality, National Committee for Quality Assurance, 
Centers for Medicare and Medicaid Services (CMS), Hospital Compare website, 
Leapfrog Hospital Survey, and Vizient Quality and Accountability Study of the 
leading academic medical centers in the USA. Other organizations’ healthcare out-
comes, safety, and quality metrics are also monitored for specialties and subspecial-
ties. Included in this grouping are health insurance companies and the Association 
of American Medical Colleges and its subdivisions.

Specific initiatives to improve performance against these benchmarks are pre-
sented to the committee and board and form the basis for regular review. The 
Medical Center’s monthly performance in safety and quality is compared to national 
and regional benchmarks as published by each organization. Performance is meticu-
lously charted. Trends, trajectories, improvements, and worsening performance are 
noted in dashboards. Board leadership is a key component to creating a culture of 
quality and safety throughout the organization. The attention paid to these efforts on 
a daily basis permeates the organization, from the Chairman of the Board to the 
housekeeping and security staffs. The annual quality and safety plan which is 
approved by the board is driven by its commitment to quality and safety and to the 
goal of zero harm and high-quality patient care.

As stated in the plan: “Governance, leadership, frontline staff and the organized 
medical staff work together to promote a culture of safety and reliability. The goal 
is to have a culture characterized by teamwork with open discussion about quality 
and safety with a particular focus on systems and processes, supported by robust 
data and benchmarking. Also key to the achievement of the organization’s goals is 
the active engagement and participation by patients and families through the Patient 
Family Advisory Council and as active members of the Quality of Care Committee.” 
The board has articulated its intentions with the following statements in the plan 
which detail the Mission, Values, and Guiding Principles central to the workings of 
the quality of care committee. Taken together they imbue the culture of safety and 
quality of care in the organization:

The Mission of Tufts Medical Center
“We strive to heal, to comfort, to teach, to learn, and to seek the knowledge to pro-
mote health and prevent disease. Our patients and their families are at the center of 
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everything we do. We dedicate ourselves to furthering our rich tradition of health-
care innovation, leadership, charity and the highest standard of care and service to 
all in our community”.

The Values of Tufts Medical Center
•	 Respect for Every individual: We will treat each person we work with and care 

for with respect.
•	 Honesty and Fairness: We will be truthful, equitable, and open in all our 

relationships
•	 Delivery of the Highest Quality Service: We will always strive to deliver the 

highest quality service and care to our patients, their families, and our 
colleagues.

•	 Constant Pursuit of Excellence: We will continuously strive to meet or exceed 
our patients’ and colleagues’ expectations.

•	 Guiding Principles: We focus on the patient in everything we do. We practice 
open communication in order to improve our processes and build trust. We 
expect the management to lead by example and remove the barriers to meet our 
goals. We are a learning organization that respects and encourages innovation, 
creativity, and risk-taking. We succeed with employee involvement, which is 
continuously encouraged, recognized, and rewarded. We collaborate to achieve 
our goals. We embrace cultural diversity.

•	 Creating a Culture of Safety: A patient safety culture can be defined as the shared 
values, beliefs, norms, and procedures related to patient safety among members 
of an organization, unit, or team. Patient safety is an organization-wide, inte-
grated, and coordinated approach designed to avoid injuries to patients from the 
care that is intended to help them. Safety is a priority and a property of systems 
and processes. Tufts Medical Center is committed to the ongoing assessment of 
the culture of safety within the medical center using evidence-based surveys to 
evaluate the culture and the effectiveness of interventions to strengthen the cul-
ture of safety over time. Priorities are identified and categorized based on the 
Institute of Medicine’s (IOM’s) six aims of healthcare:

–– Safe (e.g., supporting the just culture model as a framework for event investi-
gation and response to events)

–– Timely (e.g., reducing wait times and delays, timely test results)
–– Effective (e.g., reducing preventable mortality, sepsis management, stroke 

care) Efficient (e.g., timely data analytics, clinical documentation 
improvement)

–– Equitable (e.g., reducing variation in our care, cultural diversity strategy)
–– Patient centered (e.g., patient rights and values guide all clinical decisions)

•	 Guiding all of our efforts to drive quality and safety are the following four pil-
lars: (a) creating a culture of safety, (b) improving high-risk processes, (c) ensur-
ing excellent patient experiences, and (d) effectively managing care transitions.
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The annual quality and safety plan prioritizes activities in each of these domains 
each year. Goals are set and metrics are developed to measure progress. At each 
meeting of the committee, progress is reviewed and corrective action recommended 
as appropriate. Highlights are reviewed with the full board at each board meeting. 
The following is a sample of some of the tools used to guide our efforts. These are 
examples of slides that are reviewed at every board of trustees meeting held at Tufts 
Medical Center. Founded on principles of transparency and honesty, these inform 
the board of the challenges and successes of the never-ending quest to perfect 
healthcare.

Credentials

Initiatives

Team training

QI education for house staff

Approval recommended
*VOTE*

Critical events (PCAC)

Annual quality goals

“Getting to zero defects”

Safety
culture

High-risk
processes

Patient
experience

Care
transitions

 

Inpatient teams

 Improving call button response

 time (North 4)

 Neuroscience improved discharge

 time (Proger 5N)

 Improving discharge satisfaction

 (MIU-OB)

Ambulatory Teams

 Reducing no-shows in general

 pediatrics

 Improving valet parking services

 Text-based appointment reminders

 in adult primary care  
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Metric

Falls with Injury
Rate/1000 patient days

CLABSI rate/1000 line
days (all inpt units)

CAUTI Adult Med Surg
rate/1000 catheter days

Serious Med Errors per
1000 pt days

Pressure Injuries
Med/Surg

Pressure Injuries ICU

Q3 2019

0.61

0.30

1.33

0.25

0.36

6.48

0.46

0.34

1.33

0.15

0.86

7.83

£ 0.30

£ 0.51

£ 2.4

£ 1.0

£ 1.0

£ 4.0

0.15

–0.03

0.00

0.10

–0.49

–1.34

Prior
Quarter

Change
Q/Q

Goal

0.31
0.21

0.36
0.51

0.23

0.53
0.73

0.73

0.77

2.33

2.67

0.44
0.22

0.47

4.25
6.91

3.86
6.715.31

6.72

Q4 Q4Q1 Q1Q2 Q2Q2Q3 Q3Q3Q4 Q1

8.02 7.18

5.88 6.28

7.83
6.48

0.961.20 1.16

0.34

0.84
1.00

1.39 1.18
0.85 0.86

0.36

0.39
0.23

0.54
0.340.39

0.27

0.33

0.22

0.15

0.25

2.00 4.67

3.33
2.33

3.00
3.33

4.67

1.671.331.33

0.45
0.63

0.81

0.310.34

0.99 1.00
0.61

0.34
0.30

0.440.48
0.30

0.46
0.61

3 Year Rolling Quarterly Trend
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AHRQ Version 2019 used
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PSI15 Unrecognized abdominpelvic Accidental Puncture/Laceration Rate(AMRQ5.0/4.5a Accidental Punctuate or Laceration Rate)

PSI13 Postoprative Serpis Rate

PSI12 perioperative Pulmonary Embolism or Deep Vien Thrombosis Rate

PSI11 Postoperative Respiratory Failure Rate

PSI10 Postoperative Acute Kidney Injury Requiring Dialysis (AHRQ 5.0/4.5a: Postoprative Physiologic and Metabolic Dearangement)

PSI09 perioprative Hemorrhage or Hematoma Rate

PSI08 In Hospital Fall with Hip Fracture Rate (AHRQ AHRQ 5.0/4.5a: Postoprative Physiologic Hip Fracture Rate)

PSI06 Lactogenic Pricumothorax Rate

PSI-90 Measures
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�Appendix A

�Serious Reportable Events

	1.	 Surgical or Invasive Procedure Events
•	 1A. Surgery or other invasive procedure performed on the wrong site (updated)
•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 

practice settings/office-based practices, long-term care/skilled nursing facilities
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•	 1B. Surgery or other invasive procedure performed on the wrong patient 
(updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 1C. Wrong surgical or other invasive procedure performed on a patient 
(updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 1D. Unintended retention of a foreign object in a patient after surgery or 
other invasive procedure (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 1E. Intraoperative or immediately postoperative/postprocedure death in an 
ASA Class 1 patient (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices

	2.	 Product or Device Events
•	 2A. Patient death or serious injury associated with the use of contaminated 

drugs, devices, or biologics provided by the healthcare setting (updated)
•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 

practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 2B. Patient death or serious injury associated with the use or function of a 
device in patient care, in which the device is used or functions other than as 
intended (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 2C. Patient death or serious injury associated with intravascular air embo-
lism that occurs while being cared for in a healthcare setting (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, long-term 
care/skilled nursing facilities

	3.	 Patient Protection Events
•	 3A. Discharge or release of a patient/resident of any age, who is unable to 

make decisions, to other than an authorized person (updated)
•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 

practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 3B. Patient death or serious injury associated with patient elopement (disap-
pearance) (updated)
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•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 3C. Patient suicide, attempted suicide, or self-harm that results in serious 
injury, while being cared for in a healthcare setting (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

	4.	 Care Management Events
•	 4A. 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 administration) (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 4B. Patient death or serious injury associated with unsafe administration of 
blood products (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 4C. Maternal death or serious injury associated with labor or delivery in a 
low-risk pregnancy while being cared for in a healthcare setting (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers
•	 4D. Death or serious injury of a neonate associated with labor or delivery in 

a low-risk pregnancy (new)
•	 Applicable in: hospitals, outpatient/office-based surgery centers
•	 4E. Patient death or serious injury associated with a fall while being cared for 

in a healthcare setting (updated)
•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 

practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 4F. Any Stage 3, Stage 4, and unstageable pressure ulcers acquired after 
admission/presentation to a healthcare setting (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, long-term 
care/skilled nursing facilities

•	 4G. Artificial insemination with the wrong donor sperm or wrong egg 
(updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices

•	 4H. Patient death or serious injury resulting from the irretrievable loss of an 
irreplaceable biological specimen (new)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities
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•	 4I. Patient death or serious injury resulting from failure to follow up or com-
municate laboratory, pathology, or radiology test results (new)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

	5.	 Environmental Events
•	 5A. Patient or staff death or serious injury associated with an electric shock 

in the course of a patient care process in a healthcare setting (updated)
•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 

practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 5B. Any incident in which systems designated for oxygen or other gas to be 
delivered to a patient contains no gas, the wrong gas, or are contaminated by 
toxic substances (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 5C. 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 healthcare setting 
(updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 5D. Patient death or serious injury associated with the use of physical 
restraints or bedrails while being cared for in a healthcare setting 
(updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

	6.	 Radiologic Events
•	 6A. Death or serious injury of a patient or staff associated with the introduc-

tion of a metallic object into the MRI area (new)
•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 

practice settings/office-based practices

	7.	 Potential Criminal Events

•	 7A. Any instance of care ordered by or provided by someone impersonating a 
physician, nurse, pharmacist, or other licensed healthcare provider (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 7B. Abduction of a patient/resident of any age (updated)
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•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 7C. Sexual abuse/assault on a patient or staff member within or on the grounds 
of a healthcare setting (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities

•	 7D. Death or serious injury of a patient or staff member resulting from a 
physical assault (i.e., battery) that occurs within or on the grounds of a 
healthcare setting (updated)

•	 Applicable in: hospitals, outpatient/office-based surgery centers, ambulatory 
practice settings/office-based practices, long-term care/skilled nursing 
facilities
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Chapter 13
Quality Improvement and Population 
Management in Adult Primary Care

Julie Tishler, Kristin T. Huang, and Deborah Blazey-Martin

�Ambulatory Quality Measures: A History

Over the past 10 years, with the implementation of an increasing number of quality 
measures and a heightened awareness of the need for population health manage-
ment, we have experienced a revolution in the way we care for patients in the ambu-
latory setting. In 2008, the Institute for Healthcare Improvement coined the Triple 
Aim, which holds that health systems must be designed with three foundational 
goals: improving the health of populations, enhancing the individual experience of 
care, and reducing the per capita costs of healthcare. The premise was simple; if 
primary care providers, those responsible for all care in their panels of patients, 
managed diabetes, hypertension, and other chronic diseases through a population-
based approach, their patients would remain healthier and avoid expensive down-
stream emergency department visits and hospitalizations. In addition, if primary 
care practices could increase rates of cancer screening and primary preventive care, 
they would have the opportunity to prevent, diagnose, and address health conditions 
at earlier stages, before they became more difficult and expensive to treat. The 
expectation was that patients would have a better experience, health would improve, 
and costs would go down.

The challenge for most ambulatory practices was that they had neither the tech-
nology nor the skills required to manage patients from a population perspective. In 
2008, most practices were still using paper records, which could not practically be 
used to collect population-level data. A 2004 random sample of US healthcare facil-
ities found that only 13% of respondents had implemented an electronic health 
record (EHR); 10% did not have or did not plan to have an EHR system [1]. In 2008, 
only 22% of US hospitals had adopted EHR technology. It quickly became apparent 
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that without significant financial incentives, hospitals and practices could not afford 
to implement the expensive EHR systems required to practice the kind of quality-
based population health believed indispensable to decreasing healthcare costs and 
achieving the Triple Aim.

From this necessity, the 2009 Health Information Technology for Clinical and 
Economic Health (HITECH) Act was created to incentivize physicians and hospi-
tals to implement qualified EHR technology. Not all EHRs would qualify for the 
incentives; the EHR must be designed for “Meaningful Use” to make population 
management possible. Vendors had strict rules for certification of their EHRs; in a 
three-stage process, they created IT infrastructure for standardized data capture, 
clinical decision support, and improvement of patient outcomes. The financial 
incentives to practices were sufficient to aid in purchasing certified technology, and 
the penalties for those practices that chose to ignore the HITECH Act were great 
enough that most took notice. By 2015, 88.3% of nonfederal acute care hospitals in 
the USA had adopted a certified EHR [2].

With the ability to measure population performance, insurers developed quality 
contracts as an innovative new risk-sharing arrangement that paid primary care 
practices an additional per member per month dollar amount for achieving pre-
defined prevention and disease management process and outcome targets on their 
primary care panels. Over time, more practices have implemented EHRs capable of 
building reports and providing data to physicians identifying which patients needed 
outreach to improve care for their population.

However, while hospitals and practices worked to adopt Meaningful Use tech-
nology, the skills needed for population management were not yet available in most 
primary care practices. The “patient-centered medical home” (PCMH) created a 
primary care practice model focused on population management. States and private 
accrediting bodies, such as the National Committee for Quality Assurance (NCQA), 
supported programs that trained and certified practices in the PCMH model. The 
concept was built upon team-based care, in which responsibility for patient care 
would be shared across a team with every member working to the top of their 
license. The certification process involved building population reporting capacity, 
radically changing the primary care staffing model to include pre-work to ensure 
metric-driven care during the office visit, and population-based outreach to patients 
between visits. Operations were reworked so that patient data were now entered into 
structured data fields that could be compiled into reports for population health man-
agement. The anticipated return on this investment was to come from improved 
quality performance in risk-bearing contracts, better patient satisfaction, and the 
decreased cost of higher quality care.

With new EHRs and an awareness of the importance of population management 
in primary care, insurers saw an encouraging decrease in costs of care for patients 
in their risk contracts [3]. As practices improved the quality of care, insurers raised 
the bar for their measures. Merely educating physicians and their staffs and provid-
ing data to primary care practices were no longer sufficient to continue improving 
performance. Quality improvement required a change in the model of care beyond 
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the early PCMH, with additional support to providers in managing the patient reg-
istry reports and many other support functions, including data entry and outreach. 
Additional staff support to primary care practices was needed for improving out-
comes and decreasing cost, both at the time of visit and in between. A team of nurse 
care managers to outreach to complex patients, social workers to aid with behav-
ioral health management, and pharmacists to review medication lists and improve 
transitions of care became the new standard [4, 5]. This robust team approach to 
population management in primary care is embodied in the Chronic Care Model 
and operationalized in National Committee for Quality Assurance certification as a 
Patient-centered medical  home (PCMH). This model has been shown to improve 
patient outcomes in a number of chronic diseases including diabetes and hyperten-
sion and to reduce emergency room utilization in a variety of clinical care settings, 
including academic health centers, community health centers, veteran administra-
tion practices, and community primary care [5–8].

Each year, more insurers have jumped on the bandwagon with their own pre-
ferred risk arrangements, quality measures, and new models of care. The Centers for 
Medicare and Medicaid Services (CMS) introduced their Medicare Accountable 
Care Organization (ACO) models in 2011 through the Affordable Care Act (ACA). 
In the ACO model, primary care practices were given an annual member cost per 
year target and took responsibility for total medical expense. Meeting minimum 
quality measures and patient experience standards became a gate for sharing in cost 
savings. However, the CMS quality measures did not perfectly align with any of the 
measures supported by the multitude of private insurers touting pay-for-performance 
(P4P) plans, adding to the chaos and confusion at the practice level. In 2018, 
MassHealth, the Medicaid insurance for the state of Massachusetts, also established 
an ACO model of care with its own distinct quality measures, including screening 
for social needs.

Primary care providers are now held accountable not only for preventive care, 
chronic disease management, and behavioral health but also for utilization, includ-
ing emergency department visits, total medical expenses, and hospital readmissions. 
The burden placed on primary care practices over the past 10 years in the name of 
the Triple Aim has come at a cost. In 2018, Merritt Hawkins surveyed physicians 
and found that 78% experience symptoms of burnout at least some of the time [9]. 
A work-time study performed by the American Medical Association found that for 
every hour spent seeing patients in the office, nearly 2 additional hours are spent on 
EHR documentation and other paper work [10]. Many are now shifting from the 
Triple Aim to the Quadruple Aim, which adds “improving the work life of health-
care providers, including clinicians and staff” [11]. The team approach to address-
ing care with self-management support coaching, integrated behavioral healthcare, 
and management of referrals should take pressure off of the physician, but there are 
mixed reports in the literature on the impact of the patient-centered medical home 
model on physician burnout [12, 13]. We are still early in the ambulatory quality and 
population health revolution, and as our operations, skills, and tools continue to 
improve, hopefully the well-being of physicians and other caregivers will follow.
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�Implementation of Quality Improvement in an Academic 
Primary Care Setting

We present here our approach to population management and quality improve-
ment in a large academic primary care practice affiliated with a tertiary care hos-
pital in downtown Boston. We care for over 40,000 patients with a diverse payor 
mix and high case mix index, with over 35 attending physicians and 75 resident 
physicians. We serve the Chinatown and South Boston neighborhoods, as well as 
patients from many outlying communities. One of our five teams is especially 
equipped to care for our significant Asian population. As of 2019, our primary care 
practice participates in multiple commercial risk agreements, a CMS Next-
Generation ACO, and a Medicaid ACO. We are currently responsible for over 35 
different quality measures encompassing as many as six domains with different 
targets and ranges for success, including preventive care, chronic disease manage-
ment, utilization, behavioral health, total medical expenses, and hospital 
readmissions.

�Guiding Principles

As primary care physicians have become responsible for an overwhelming number 
of differing quality measures from multiple insurers, our practice has established 
guiding principles regarding how to choose quality measures to target for improve-
ment. In order to make substantive improvements, we have worked hard to create a 
culture of continuous improvement in our practice, approaching data with curiosity 
and embracing change. We have also found it necessary to focus on only a few mea-
sures at a time, enabling us to make systems-level changes to effect long-lasting 
improvements. This has necessitated prioritizing the measures on which we work.

Foundational to our prioritization has been the Triple Aim, focusing on the health 
of populations, the patient experience of care (including quality and satisfaction), 
and reductions in healthcare costs. We therefore prioritize initiatives that will 
improve population health and have real impact in the lives of our patients, either 
immediately or downstream as supported by evidence-based literature. For exam-
ple, correct medication reconciliation after a transition of care has an immediate 
effect on the health of many individual patients, especially after a hospitalization 
where inappropriate medications could well lead to a readmission [14, 15]. In con-
trast, an individual patient may not appreciate the benefits of well-controlled blood 
pressure immediately, yet blood pressure control has been shown to have clear 
downstream benefits [16, 17]. We focus on a handful of process and outcome mea-
sures that we believe will have an important impact on our patients’ lives, health, 
engagement, and satisfaction with care. Our initiatives seek to be cost-neutral.

We have also embraced a fourth component that has commonly become known 
as the Quadruple Aim: staff experience or joy in work. It is our belief that higher 
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levels of employee satisfaction lead to increased patient satisfaction and improved 
safety [13]. Staff burnout has impacted our practice as it has nationwide [9, 12]. 
Unreliable and inefficient systems contribute to patient and staff dissatisfaction as 
well as to poor quality and gaps in care. We believe quality improvement has the 
power to combat burnout and increase provider satisfaction with work by address-
ing these problems from a systems-level perspective, empowering our staff to par-
ticipate in our progress. Thus, some of our quality initiatives are focused on 
improving clinic operations and reducing inefficiencies.

A fifth principle that guides our approach to quality measures is health equity. 
While various payors and insurers have different quality measures and pay-for-
performance incentives, we believe it is important to be payor-blind when managing 
the health of a patient population. We set our practice’s quality standards for all 
patients using evidence-based medicine and best practices. The current Massachusetts 
Medicaid ACO recognizes the issue of health equity in providing care to low-income 
and traditionally underserved populations by explicitly providing additional 
resources including community healthcare workers to provide additional support to 
achieve quality goals in care [18–20].

�Implementation

Empanelment is central to identifying patients and their designated primary care 
provider within our practice in order to manage their care and their health. We define 
our patients as those who have had a visit to our practice within the past 1200 days. 
We regularly update our empanelment by running reports on patients who have been 
seen in the practice but whose provider field has been left blank.

Data transparency and reporting is another cornerstone of how we approach our 
quality improvement work. We have created a Physician Quality Dashboard 
(Table 13.1) that tracks a select group of quality metrics for each physician in the 
practice. The report lists individual physician rates, goal rates where appropriate, 
the practice average, and rates in attending patients vs. resident patients.

It is important that the reports we provide to our clinicians are actionable. Each 
quarter, we choose one to two measures (such as hypertension control or pneumo-
coccal immunization) and provide hard copy lists to our providers of their patients 
who are not meeting those measures. For example, we might send a provider’s 
overall rate of pneumococcal 13-valent immunization as well as a detailed list of 
all patients over 65 who do not have a documented pneumococcal 13-valent 
immunization in our EHR. Clinicians are also able to manipulate the electronic 
report within Excel to find their lists of patients who are out of compliance for any 
specific measure. These lists can be used for targeted, team-based outreach. In 
this way, our report includes both treetop and ground-level detailed views of 
the data.

In order to design and implement our systems-based quality improvement initia-
tives, we have a dedicated quality improvement team that we call “Change Team” 
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that meets weekly. This multidisciplinary team is comprised of physicians, nurses, 
administrators (both front line and managerial), and a data/technology expert. We 
use the Model for Improvement to run PDSA (Plan/Do/Study/Act) cycles and exe-
cute small tests of change that we then study, iterate, and adapt as needed until ready 
for widespread implementation [24]. The weekly iterative process is crucial to driv-
ing improvements forward. In addition, there is a larger quality improvement com-
mittee that meets once every 2 months for a wider audience of ideas as it relates to 
the Change Team’s work. We have focused on two to three improvement areas per 
year where systems-based improvements are tested, designed, and implemented in 
Change Team. We align these measures with the annual practice-wide physician 
quality incentive bonus goals and with our data reporting.

�Quality Improvement in Practice: Practical Examples 
in the Primary Care Setting

�Automating Point-of-Care Hemoglobin A1c Testing

An example that highlights the Change Team’s use of PDSA cycles to accelerate 
and refine a clinical improvement is our implementation of automated point-of-
care (POC) hemoglobin A1c (HbA1c) testing. Point-of-care A1c testing has been 
shown to improve glycemic control [25, 26], patient and provider satisfaction [27], 
and operational practice efficiency [28]. However, despite acquiring POC HbA1c 

Table 13.1  Ambulatory physician quality dashboard

Health condition Measure Metric Goal

Diabetes Diabetes is well-controlled HbA1c < 7.5%
Diabetes is uncontrolled HbA1c > 9.0%) [21]
Two A1c process 
measurements

% of patients with two or more 
A1Cs in 1 year

80%

No A1C in 1 year % of patients with 0 A1Cs in 
1 year

<2% 
year

Hypertension [22] Blood pressure control SBP < 140 and DBP < 90 60%
Blood pressure process BP is rechecked if triage blood 

pressure is high
75%

Cancer screening 
[23]

Colorectal cancer screening Rate for appropriate patients 71%

Breast cancer screening Rate for appropriate patients 82%
Cervical cancer screening Rate for appropriate patients 93%

Infectious disease Hepatitis C screening Rate for appropriate patients
Pneumococcal 13-valent 
immunization

Rate for patients ages 65 and older 70%
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machines for each of our five clinic teams, the machines were not well-utilized. 
Individual clinicians could request that a medical assistant perform the test, but 
this was done inconsistently. There was then a 7-minute lag time while waiting for 
the machine to process the sample, resulting in a delay of care for the patient. 
Since the machines required weekly use of costly controls to ensure accuracy, the 
lack of utilization also meant that they were not financially efficient for the 
practice.

The Change Team began a process to increase POC HbA1c testing on appropri-
ate patients and decrease the delay. Initially, automated lists of each clinician’s 
patients for the day were printed and left on the clinician’s door. The list included 
relevant information about each patient, including their last HbA1c value and the 
date this lab was drawn. The clinician then circled any patient who would need the 
POC HbA1c and gave the list to one of the MAs on the team. Subsequently, the 
medical assistant started the POC HbA1c testing process during triage, such that the 
result would be available by the time the clinician was ready to see the patient or 
shortly thereafter.

However, since our practice does not have a 1:1 medical assistant-to-clinician 
ratio and since there was only one hard copy of each list, patients were often missed 
if a different medical assistant triaged the patient. Also, not every clinician made use 
of the list, bringing us back to the original problem of underutilization.

The Change Team sought to automate the process further. Our IT specialist mod-
ified our electronic health record (EHR) such that a red alert appears on the MA’s 
computer screen during triage if a patient is due for an HbA1c test. We set up a 
simple algorithm to determine which patients would qualify as “due” for a HbA1c 
test: if the last HbA1c on file was more than 6 months ago for any diabetic patient, 
or if the last HbA1c on file was ≥3 months ago for those patients whose last HbA1c 
was ≥7.5%. If the medical assistant sees the red alert in the patient’s electronic 
chart, they perform the POC HbA1c test for that patient during the initial triage. The 
result is immediately entered in the EHR and a hard copy printout is also given to 
the clinician clipped to the patient’s encounter form.

Medical assistants were trained in this workflow by the supervising nurse practi-
tioner. We piloted this first on one team to ensure all challenges were addressed 
before disseminating throughout our entire practice. We created buy-in from clini-
cians for automating the process by highlighting the value of reduced delays in 
obtaining the results of the POC HbA1c test and having accurate HbA1c data on 
every appropriate patient at the time of clinical interaction.

We generated a weekly report on the rate at which each medical assistant was 
performing the test when appropriate. Medical assistants struggling with the new 
workflow were given individual retraining. High-functioning medical assistant 
teams were celebrated.

Our baseline rate of POC HbA1c testing when due by our protocol was less than 
20% in August 2016. This rose to 75–85% and has been maintained over the past 
3 years despite significant turnover in medical assistant staff (Fig. 13.1). Our base-
line rate of appropriate HbA1c testing overall (at least two HbA1c on all diabetic 
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patients per year) was 66% in May 2016, and this rose to 79% in April 2019. Our 
overall rate of diabetes control (defined as HbA1c < 7.5%) has remained unchanged 
at 44%, demonstrating the challenge of improving outcomes even with improve-
ments in related process measures.

�Hypertension Control

Appropriate blood pressure control is essential to prevent cardiovascular morbidity 
and mortality [16]. Hypertension control is also a key metric for many insurance 
quality contracts. The following example illustrates how we approached improving 
this quality measure on a population health level using several key components.

First, we created a hypertension registry of each patient who carried a diagnosis 
of hypertension on their problem list. The registry includes key characteristics, such 
as comorbidities, last blood pressure reading and date, next appointment, and num-
ber of antihypertensive medications prescribed. From this registry, we generate 
quarterly reports to our physicians of all their patients with uncontrolled hyperten-
sion (we defined this as patients whose last blood pressure measurement included a 
systolic blood pressure ≥140 or diastolic blood pressure ≥90). Providers and their 
frontline team could then use these reports for individual outreach.

Second, we perform bimonthly practice-based automated outreach phone calls to 
patients with uncontrolled hypertension without an upcoming appointment. The 
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Fig. 13.1  POC A1c rates from March 2016 to May 2019. May 2016: Automated POC A1c process 
piloted on one of our practice’s five teams. August 2016: Automated POC A1c process dissemi-
nated to entire practice
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automated message reminds them that they are due for an appointment and to please 
call us to schedule one.

Third, we harnessed our EHR to create visual prompts for medical assistants and 
clinicians, alerting them when a patient’s blood pressure is high. When the medical 
assistant inputs a patient’s triage blood pressure that is ≥ 140/90, a button appears to 
prompt the medical assistant to print a patient education handout regarding behavioral 
modification to improve blood pressure control. The handout is then given to the clini-
cian, which serves as a reminder that the patient’s triage blood pressure is elevated and 
should be rechecked. A second visual alert in the EHR – a red “Hi” next to the blood 
pressure field of the clinician’s note, which is pre-populated with the patient’s triage 
blood pressure – serves as another signal to the clinician. At the end of the visit, after 
manually repeating the patient’s blood pressure, the clinician decides whether the 
patient should receive the handout.

Lastly, we aim for transparency with data by sending out regular, practice-wide 
emails including the percentage of each provider’s patients with hypertension who 
are well-controlled, as well as the percentage of time that clinicians are re-measuring 
a patient’s blood pressure if the triage blood pressure is high.

Collectively, these efforts have helped us improve our rates of blood pressure 
re-measurement when initial blood pressure is elevated from 43% in March 2017 to 
72% in March 2019 and have improved our practice rate of hypertension control 
from 72% in August 2016 to 78% in April 2019 (Fig. 13.2).
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Fig. 13.2  Rates of BP recheck if initial BP is high and rates of HTN control in our practice, 
August 2016 to March 2019
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�Improving Adherence to Guidelines for Prescribing 
and Monitoring Opioids

While insurers and ACOs do not currently assess our practice based on how we care 
for our patients on chronic opioid therapy, given the growing epidemic of opioid-
related morbidity and mortality in the USA [29, 30], we made it a priority to ensure 
that these patients receive the highest quality care possible. The Centers for Disease 
Control and several pain societies have published guidelines for appropriate man-
agement of chronic opioid therapy that are underutilized by primary care physicians 
[31, 32]. Standardizing prescribing and monitoring of chronic opioid medications 
also serves to address the fourth aim of provider satisfaction, by developing a team-
based approach and practice standards to support providers in the care of challeng-
ing patients with chronic opioid requirements.

To address this, we developed a multicomponent, team-based opioid manage-
ment system with EHR support. Our strategy included the following:

	1.	 Creating a patient registry: Identification of the target population was necessary 
to track metrics and enable population health management efforts. A registry of 
patients was created based on the presence of the diagnosis code for “chronic 
pain, opioid requiring (ICD-10 F11.20).” Monthly reports are generated for pro-
viders listing their patients who are regularly prescribed opioids as well as any 
overdue monitoring measures for each patient, such as an annual patient-provider 
agreement, a biannual urine drug screen, or a regular review of the state prescrip-
tion monitoring program.

	2.	 Standardization of chronic opioid prescribing policies: Standardization of pre-
scribing patterns includes 28-day prescriptions to avoid the need for weekend 
prescriptions, a regular review of the state prescription monitoring program by 
the prescriber or physician assistant team member, and a minimum requirement 
of biannual urine drug screen. Policy expectations were communicated to 
patients via explicit annual agreements signed by both prescribers and patients 
and recorded in our EHR.

	3.	 Development of a risk-assessment algorithm: An algorithm to assess risk of opi-
oid misuse was designed using validated screening tools (including the Opioid 
Risk Tool [33] and the Current Opioid Misuse Measure [34]) to evaluate patients 
at the time of opioid initiation or for patients new to our practice (Fig. 13.3). 
Using these tools, we can assign a risk category to each patient and institute the 
recommended different monitoring strategies. Lastly, we defined patient behav-
iors that were grounds for termination from opioid therapy.

	4.	 Team-based case management: Two physician assistants were hired with 0.5 
FTE dedicated to serving as population health specialists and case managers for 
a panel of 430 patients who are chronically prescribed opioids. The physician 
assistants regularly review patient panels, appropriateness of opioid prescrip-
tions, and timeliness of urine drug screen monitoring and then discuss any situa-
tions requiring attention with the provider.
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	5.	 EHR support module: A tool, or “component,” in our EHR was designed to 
centralize all activities related to chronic opioid prescribing. First, this compo-
nent serves as a prescription management tool for controlled substances. 
Second, it facilitates communication among clinicians with a designated area to 
document aberrant patient behavior. Third, the component helps providers 
adhere to monitoring guidelines by streamlining access to all recommended 
practices, including one-click access to the state prescription monitoring pro-
gram, ordering a urine drug screen, printing the patient-provider controlled sub-
stance agreement, and documenting when these procedures were last done. 
Lastly, it serves as a repository for opioid management resources and patient 
resources.

Minimum Expectations for Patients on Chronic Opioids

1)  28-day prescriptions – ensures prescriptions are given on the same day
     each week (i.e. when provider is in clinic)
2)  Review PMP° with every prescription written
3)  Check urine toxicology screen at least twice yearly
4)  Renew controlled substance agreement with patient annually

* ORT = Opioid Risk
Tool
° PMP = Prescription
Monitoring Program
‡ COMM = Current
Opioid Misuse Measure

Prior to Starting Chronic Opioids

Administer ORT*

Standard Risk
• Proceed as normal
• Be mindful of any risk factors
 identified during treatment

• Requires further review
 and individualized plan

• SW or physician assistant to
 administer COMM‡ again in
 6 months 

• Pain management
 consult 

• 3 months of alternative
 therapy (physical therapy,
 behavioral, etc.) 

• Increased monitoring per
 Moderate Risk or High Risk
 guidelines

Steps to complete prior to
initiating opioids:

1) Pain and functional
 assessment
2) Review Massachusetts
 PMP°
3) Check urine toxicology
 screen
4) Medical records from
 previous PCP
5) ORT algorithm

Upon deciding to start
opioids:

1) Review and sign controlled
 substance agreement,
 consent, and prescription
 policy with patient
2) E-prescribing consent
 signed
3) ICD-10 code F11.20 on
 problem list—“chronic
 pain, opioid-requiring”

Examples:

Score = 0-7 (“low”
or “moderate”)

Score ≥ 8 (“high”) or personal hx
of substance abuse or provider

discretion

Moderate to High Risk
• Schedule social work consult
• Social worker (SW) will
 complete COMM‡ and
 psychosocial assessment

Score < 9 Score ≥ 9

Fig. 13.3  Algorithm for initiation of chronic opioid therapy or for patients new to the practice
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Between September 2015 and September 2016, the percentage of patients on 
chronic opioid therapy with a signed controlled substance agreement within the 
preceding year increased from 46% to 76% (p < 0.0001), while the percentage of 
patients with a urine drug screen done within the past 6 months rose from 23% to 
79% (p < 0.0001). The percentage of patients whose state prescription monitoring 
program profile had been checked by a primary care team member in the past year 
rose from 45% to 97% (p  <  0.0001). These results have been maintained as of 
April 2019.

�Conclusion

The revolution in quality and population health management has required dramatic 
and rapid changes in ambulatory medicine. Primary care practices successfully 
adapting to this new environment require an EHR capable of generating reports on 
selected measures and a staff able to interpret these reports and engage patients in 
their care. As our practice has matured in population management and grappled 
with the multitude of payors setting expectations for us, we have found that guiding 
principles based on the Quadruple Aim and health equity have served us well in 
choosing metrics on which to focus. Using our Change Team to pilot and implement 
quality improvement initiatives not only allows us to improve performance in our 
risk contracts and ACOs but also makes a lasting impact on the health of all of our 
patients and of our practice.
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Chapter 14
Quality of Quality Measures

Yazan Daaboul, Saahil Jumkhawala, and Deeb N. Salem

�Introduction

Medical errors are a major cause of morbidity and mortality among both hospital-
ized and ambulatory patients. It has been estimated that preventable medical errors 
may be attributable to up to 98,000 deaths annually in the United States [1]. Over 
the past decade, there have been substantial efforts to reduce the rate of medical 
errors and improve the overall quality of healthcare. Nonetheless, despite improve-
ments in access to healthcare, higher utilization of healthcare services, and rising 
costs, there has been inconsistent improvements in patient outcomes (Table 14.1). 
The ongoing mismatch between the amount of services and the quality of healthcare 
has subsequently turned patient safety into a national priority and mandated the 
development of programs that aim to identify gaps in quality of care and develop 
reliable and cost-effective quality metrics that predictably improve patient outcomes.

In 2010, the Affordable Care Act (ACA) developed the pay-for-performance 
(P4P) program, which was designed to link financial incentives or penalty to pro-
vider performance. The objective of the P4P program was to encourage healthcare 
organizations to simultaneously optimize quality of care and reduce unnecessary 
costs in multiple settings, including in-patient hospitalizations as well as outpatient 
ambulatory visits [2]. The Center for Medicare and Medicaid Services (CMS) 
played a key role in developing various P4P models to address hospital reimburse-
ments, including the Hospital Value-Based Purchasing Program (VBP), the Hospital 
Readmissions Reduction Program (HRRP), and the Hospital-Acquired Condition 
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Table 14.1  Report card: blue cross blue shield AQC metrics [108]

Quality metric Care that matter analysis

Quality indicatora: Good

1. Diabetes and eye exams
Adults 18–75 years with diabetes had at 
least one eye exam within the last 2 years

Evidence supports reduced eye damage in 
diabetes with screening eye exams

2. Early testing: Cervical cancer
Women 21–64 years received a PAP smear 
in the past 3 years, or ages 30–64 years had 
PAP and HPV testing in the last 5 years

Conclusive evidence that cervical cancer 
screening reduces mortality in the population 
specified, and the benefit outweighs the anxiety 
and hassle of testing

3. Early testing: Colorectal cancer
Adults 51–75 years are tested for early 
colorectal cancer, with colonoscopy in the 
last 10 years, sigmoidoscopy in the last 
5 years, or stool test in the last year

Early testing by these methods reduces the 
amount of colon cancer and death from colon 
cancer

4. Strep throat and testing
Children ages 2–18 years receiving antibiotics 
for strep throat have a strep test within 3 days

Good evidence supports verifying strep throat 
before antibiotic treatment due to similarity with 
viral causes that are not affected by antibiotics

Quality indicator: suggested modification

5. Diabetes and blood pressure
Adults 18–75 years with diabetes had blood 
pressure checked this year, and most recent 
result is less than 140/90 mmHg

Good evidence supports reducing blood pressure 
below 140/90 mmHg which reduces heart attacks, 
strokes, and death in type II diabetes. Such 
evidence is not available for type I diabetes, and 
so these patients should not be included

6. Diabetes and kidney disease
Adults 18–75 years with diabetes were 
tested for evidence of early-onset kidney 
disease in the past year

Patients with early-stage kidney disease do benefit 
from early detection and treatment. Established 
type I diabetes guidelines suggest initiating testing 
5 years after diagnosis. Testing should not apply 
to those with life expectancy shorter than the 
potential gain from preventing kidney damage

7. Early testing: Chlamydia in teens
Sexually active women 16–20 years were 
tested for chlamydia last year

Evidence supports testing for chlamydia in the 
absence of symptoms. An annual schedule is 
arbitrarily chosen and may be too frequent

8. Early testing: Chlamydia in adults
Sexually active women 21–24 years were 
tested for chlamydia last year

As above, this is supported with evidence but 
annually is arbitrary and may be too frequent

9. Antibiotics for bronchitis
Adults 18–64 years diagnosed with acute 
bronchitis are not prescribed antibiotics 
within 3 days

Patients with chronic lung conditions should be 
excluded since early treatment of respiratory 
symptoms may be helpful

10. Antibiotics for upper respiratory tract 
infection
Children diagnosed with upper respiratory 
tract infections do not receive antibiotics

Good evidence indicates that antibiotics for 
simple upper respiratory tract infections are more 
harmful than helpful. However, antibiotics for 
prolonged moist cough may be beneficial

Quality indicator: poor

11. Depression: Short term
For a 16-week period, adults with depression 
who have started an antidepressant missed less 
than 30 days of treatment, determined by 
whether or not they filled their prescriptions at 
the drug store

Although there is good evidence that antidepressants 
work only for severe depression, this metric 
incorrectly includes mild–moderate depression as 
well. The time periods chosen are arbitrary and do 
not reflect studied cutoffs. The metric denies patient 
choice to stop treatment due to side effects or switch 
to other effective or potentially preferable therapies
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Table 14.1  (continued)

Quality metric Care that matter analysis

12. Depression: Long term
For a 6-month period, all adults with 
depression who were started on an 
antidepressant missed less than 51 days

As above, this metric inappropriately includes 
mild–moderate depression. The time periods are 
again arbitrary. Patient choice for effective 
alternative treatments and side effect avoidance is 
denied

13. Diabetes and testing blood sugar
Adults 18–75 years with diabetes had 
long-term blood sugar (A1C) tested in the 
last year

No evidence suggests that the simple act of 
testing long-term blood sugar itself leads to 
reduced harm from diabetes

14. Diabetes and blood sugar goals
Adults 18–75 years with diabetes had 
long-term blood sugar (A1C) less than 9% 
when last tested this year

No A1C goal has been established as optimal. 
The benefits of intensive A1C lowering (slight 
reductions in heart attack, eye damage, and 
amputation) are less well established than the 
harms (dangerously low blood sugar, weight gain, 
emotional distress, and cost). An A1C goal of 9% 
has not been studied and is therefore arbitrary

15. Checkups for infants
Children less than 15 months receiving 
regular checkups

Good evidence suggests there is no benefit for a 
particular number of checkups, with three visits 
being no worse than six visits in the first year of 
life

16. Checkups for children
Children ages 3–6 years who receive at least 
one checkup annually

Although widely considered good practice, there 
is no evidence that annual checkups for children 
are beneficial

17. Checkups for adolescents
Adolescents received at least one checkup 
with primary care or OB-GYN doctor 
annually

There is no evidence that annual checkups for 
adolescents are beneficial

18. Blood pressure goals
Adults aged 18–85 have last blood pressure 
measured at less than 140/90 mmHg in the 
last year

Treating very high blood pressure is important, 
but major review committees do not agree on 
specific goals. They recommend higher goals for 
ages above 60 years. Good evidence suggests 
treating pressures only slightly above 
140/90 mmHg is not beneficial for patients 
without cardiovascular risks

19. Early testing: Breast cancer
Women 50–74 received at least 1 
mammogram within the last year

Although mammograms slightly reduce the 
chance of dying from breast cancer itself, they do 
not reduce the overall chance of dying. This may 
pressure clinicians and women to choose a test 
that does not suit their preferences

Adapted from the “Report Card: Blue Cross Blue Shield AQC Metrics”. v1.0. Available at www.
carethatmatters.org
1. Convincing evidence that action changes clinical outcomes
2. �Desirable consequences outweigh undesirable consequences (including consideration of conse-

quences of quality measure implementation)
3. Population adequately specified for appropriately targeted quality measure implementation
4. Intervention adequately specified for appropriately performed implementation
  • If all four criteria are met, measure will be designated as “Meets criteria”
  • If criteria one and/or two not met, measure will be designated as “Does not meet criteria”
  • �If criteria three and/or four not met, measure will be designated “Meets criteria with suggested 

modification”
aDynamed criteria for appropriateness for clinical implementation:
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(HAC) reduction program. Generally, these P4P models prespecified quality metrics 
as benchmarking methods to compare structure, process, outcomes, efficiency, as 
well as quality-related reporting of data, and then they provided reimbursements or 
penalties based on the compliance of individual healthcare providers with these 
metrics [3–5]. These new P4P models were a considerable paradigm shift from the 
preexisting fee-for-service programs, which at the time had similarly focused on 
providing access to healthcare but at the expense of generating excessive healthcare 
costs with no improvement in the quality of provided care [6].

Simultaneously, a public reporting strategy has been developed to address health-
care quality. Public reporting provided healthcare providers, patients, and third-
party payers with information regarding the performance of these providers and 
payers, the ability to compare quality of care and costs, and the degree of patient 
satisfaction [7–9]. Public reporting was thought to offer the advantage of helping 
patients make informed decisions about their health, including the decision to 
choose their providers, the location and cost of their care, and insurance plans. 
Agencies that sponsor public reporting have been made available either at a federal 
level, such as the Agency for Healthcare Research and Quality (AHRQ) and Centers 
for Medicare and Medicaid Services, state level, or through private nonprofit or 
employer-based organizations. While they were initially implemented in the 1980s, 
public reporting strategies advanced substantially in the pay-for-performance era in 
an effort to accurately reflect true quality of care [8, 9].

The combination of all these quality metrics that link payment to quality of out-
comes was hypothesized to be an appealing strategy to address the limitations of the 
traditional fee-for-service approach that reimbursed healthcare providers solely 
based on the volume of services. Despite their importance, these metrics have inso-
far proven to be flawed and are also yet to demonstrate a clear association with 
actual hard patient outcomes [1, 10–15]. This lack of association between quality 
metrics and outcomes has historically been related, at least in part, to the lack of 
robust evidence in demonstrating improvement in either process-of-care outcomes 
or patient outcomes (Table 14.2), as well as to underestimating key nuances and 
losing important data when translating these objective quality metrics into the real-
world setting [14, 15].

�Deficiency in the Validity of Quality Metrics

�Intensive Insulin Therapy Among Critically Ill Patients

Hyperglycemia is common among critically ill diabetic and non-diabetic patients, 
in part due to physiologic and adaptive stress responses in critical illness, namely, 
inhibition of insulin by inflammatory cytokines and stress hormones, as well as due 
to side effects of medications commonly administered in the critical care setting 
[16, 17]. Aggressive pharmacologic reduction of hyperglycemia has historically 
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received little attention, but real-world observational studies have since demon-
strated an association between hyperglycemia and mortality, increased rate of infec-
tions postoperatively, and increased length of stay. These findings raised the 
hypothesis of reducing hyperglycemia among critically ill patients to improve 
patient outcomes [18, 19]. In 2001, the first randomized trial for intensive insulin 
therapy was conducted exclusively among surgical critically ill patients (n = 1,548). 
Intensive glycemia control at or below 110 mg/dL significantly reduced mortality 
and morbidity, as compared with conventional therapy (4.6% vs. 8.0%, p < 0.04). 
Notably, the benefit of intensive insulin therapy in the trial was first observed as 
early as a few days during the hospitalization period and remained unchanged 
through 1 year [20]. A trial of similar design in the nonsurgical medical intensive 
care unit demonstrated a reduction in morbidity, but not mortality, with intensive 
insulin therapy. Based on these studies, the American Association of Clinical 
Endocrinologists in 2007 and the American Diabetes Association in 2008 recom-
mended strict glucose control in critically ill patients, but nonetheless made a clear 
distinction between the mortality benefits observed in surgical patients vs. the 
absence of mortality benefit in nonsurgical medical patients [21, 22]. Despite the 
clear discrepancy in the guidelines, quality metrics were enthusiastically adopted in 
both surgical and nonsurgical patients. Indices of quality measures, including mean 

Table 14.2  Complications reported from studies evaluating quality measures in clinical practice 
[15]

Quality measures/indicator examined Reported complication

Perioperative beta-blockers [50] Increased mortality, risk of stroke and hypotension, 
decreased risk of non-fatal myocardial infarction

Intensive insulin therapy in critically ill 
patients [26, 109]

Increased hypoglycemic episodes, increased 
mortality

Preemptive antibiotics for suspected 
community-acquired pneumonia [110]

No association between early antibiotics and 
outcomes

Blood pressure control in chronic kidney 
disease [43]

Increased mortality rates with lower diastolic 
pressures

Patient satisfaction in surgical care [74, 
111, 112]

No association between hospital compliance with 
surgical quality measures

Prophylactic antibiotics for major surgical 
procedures [113]

No correlation with surgical site infection rates

Heart failure performance measures [114] No correlation with rehospitalization or 60–90-day 
post-discharge mortality

Length of hospital stay [115] Increased rates of mortality with short length of stay
30-day readmissions [116, 117] Multiple factors that lead to readmission, < 20% 

deemed preventable
Venous thromboembolism [36] Limited utility from surveillance bias
Hospital-acquired pressure ulcers [118] Difference in administrative vs. surveillance 

incidence
Patient safety indicators [77, 119–122] Inability to assess preventable events, low positive 

predictive value

Adapted from Esposito et al. [15]
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blood glucose levels, number of patients with extreme hyperglycemia and hypogly-
cemia, glucose variability, and time in target glucose range, were subsequently 
developed to quantify glucose control and to measure hospital compliance to this 
quality metric [23–25].

Since then, the larger NICE-SUGAR trial, a pragmatic study that enrolled both 
medical and surgical patients, randomized patients to either intensive glucose con-
trol (target glycemia range 81–108 mg/dL) vs. conventional control (target glyce-
mia of 180 mg/dL) (n = 6,104) [26]. In contrast to earlier studies, intensive glucose 
control was associated with increased mortality among critically ill patients (27.5% 
vs. 24.9%, OR = 1.14, 95% CI (1.02–1.28), p = 0.02), with no difference in treat-
ment effect in the subgroups of surgical and medical patients when analyzed indi-
vidually. NICE-SUGAR highlighted the risk of tight glycemic control and suggested 
a potential deleterious and harmful effect of insulin among critically ill patients. 
Accordingly, the enthusiasm surrounding intensive glucose monitoring and control 
that had been generated prior to NICE-SUGAR lapsed, and the determination of the 
effect of glucose control and outcomes among non-surgical critically ill patients 
remains an unmet need.

�Rate of Postoperative Venous Thromboembolism

Venous thromboembolism (VTE) is a common, preventable complication and a 
major cause of morbidity and mortality in the postoperative setting. The cumulative 
incidence of postoperative VTE is estimated to be approximately 5% to 10% in the 
short-term postoperative period [27, 28]. In clinical trials, VTE prophylaxis postop-
eratively has been demonstrated to be a cost-effective measure associated with sig-
nificant reduction in VTE events and improved outcomes [29–33]. In 2001, the 
AHRQ’s “Making Healthcare Safer” report recommended the use of mechanical 
and pharmacologic VTE prophylaxis. Based on the compelling evidence from both 
clinical trials and observational data, VTE prophylaxis was considered in the top 10 
list of strongly encouraged patient safety practices [34]. To ensure compliance, the 
agency also developed its Patient Safety Indicator 12, a risk-adjusted postoperative 
VTE rate measure. This safety indicator was then endorsed by the National Quality 
Forum in 2008 and has since been included in quality improvement and pay-for-
performance programs, as well as public reporting data, namely, the Medicare and 
Medicaid Services 2015 Value-Based Purchasing Program (Centers for Medicare 
and Medicaid Services Hospital Value-Based Purchasing).

As VTE prophylaxis gained attention and was used as a hospital quality metric, 
studies demonstrated a surprisingly positive correlation between higher VTE pro-
phylaxis adherence rates and higher VTE event rates, which was contradictory to 
the data from the existing literature [35, 36]. Upon further investigation, however, 
this observation was eventually determined to be confounded by surveillance bias 
due to increased hospital staff vigilance and availability of imaging modalities to 
detect VTE events within hospitals of higher structural quality, as compared with 
hospitals of lower structural quality. Despite the evidence in support of VTE pro-

Y. Daaboul et al.



221

phylaxis, the measurement method of VTE events as a quality metric in the Patient 
Safety Indicator 12 was inherently flawed due to confounding of surveillance and 
detection bias and paradoxically masked true quality of care [35, 36].

�Intensive Blood Pressure Control Among Patients  
with Chronic Kidney Disease

Chronic kidney disease (CKD) is associated with an increased risk of cardiovas-
cular morbidity and death [37–39]. Elevated blood pressure in patients with CKD 
is considered the most important reversible risk factor for disease progression to 
renal failure and end-stage renal disease [40]. In a meta-analysis of 18 random-
ized controlled trials for patients with CKD (n = 15,924), intensive systolic blood 
pressure reduction has been associated with a significant 14% reduction in the 
likelihood of all-cause death, as compared with less-intensive systolic blood pres-
sure reduction.

Based on these findings, the 2004 National Kidney Foundation Kidney Disease 
Outcome Quality Initiative (NKF K/DOQI) recommended a blood pressure goal of 
less than 130/80 mmHg for all individuals with CKD [41]. Then in the 2012 Kidney 
Disease: Improving Global Outcomes report, the guidelines recommended a similar 
blood pressure goal of 130/80  mmHg in CKD patients with albuminuria and 
140/90 mmHg in CKD patients without albuminuria [42]. Notably, these targets 
emphasized an intensive reduction of blood pressure to achieve a systolic goal but 
paid little attention to the potential detrimental effects of lowering the diastolic 
blood pressure with this intensive blood pressure reduction approach.

In 2013, an observational study among 651,749 US veterans with CKD demon-
strated that the highest mortality risk was among patients in both extremes of blood 
pressures, and blood pressure mortality in fact followed a U-shaped curve. While 
systolic blood pressure was an important determinant of risk in CKD, diastolic 
blood pressure was of similar importance. A diastolic blood pressure of less than 
70 mmHg was associated with a significantly increased risk of mortality, and the 
outcome benefits observed with achieving an intensive reduction in systolic blood 
pressure were offset by very low levels of diastolic blood pressure [43], and intensive 
blood pressure was therefore proven to be of no net clinic benefit. Interestingly, as 
quality measures incorporating indicators for CKD and blood pressure control were 
being processed in the USA, the emergence of this data precluded their final release, 
and to date there remains no updated quality indicators for the management of CKD.

�Use of Perioperative Beta-Blockers in Noncardiac Surgery

Worldwide, approximately 100 million adults undergo noncardiac surgery each 
year, of whom 10 to 40 million sustain a major adverse cardiac event. Early studies 
hypothesized that catecholamine surge during the perioperative period may result 

14  Quality of Quality Measures



222

in hemodynamic alterations and lead to an increased rate of myocardial ischemia. 
Accordingly, it has been suggested that the use of beta-blockers in the periopera-
tive period may reduce myocardial contractility and may, in turn, reduce myocar-
dial oxygen demand and the risk of myocardial ischemia. Early on, modest-sized 
randomized trials confirmed this hypothesis and demonstrated a reduction in the 
risk of myocardial infarction with beta-blockers when evaluated through 2 years 
among patients who undergo noncardiac surgery [44, 45].

These promising findings led to the development of the landmark DECREASE I 
trial (Dutch Echocardiographic Cardiac Risk Evaluation Applying Stress Echo). In 
DECREASE I, patients were enriched for high-risk features, i.e., the presence of 
both clinical risk factors and positive stress test on dobutamine echocardiography, 
and were then randomized – in a non-blinded fashion – to receive either bisoprolol 
or placebo perioperatively at least 7  days before noncardiac surgery (n  =  112). 
Bisoprolol was associated with a tenfold reduction in the primary endpoint of the 
composite of cardiovascular (CV) death or non-fatal myocardial infarction (MI) 
through 30 days (3.4% vs. 34.0%, p < 0.001), as well as the incidence of individual 
outcomes, i.e., CV death alone (3.4% vs. 17.0%, p = 0.02) and non-fatal MI alone 
(0% vs. 17.0%, p < 0.001). Interestingly, DECREASE I was in fact terminated pre-
maturely following the first interim analysis due to the overwhelming efficacy 
observed in the bisoprolol group.

Given the overwhelming benefit, the results from the DECREASE I trial led to 
the class I recommendation in the 2002 American Heart Association (AHA)/
American College of Cardiology (ACC) joint guidelines for the use of perioperative 
beta-blockers among high-risk patients with known ischemia and undergoing vas-
cular surgery [46]. Following this recommendation, the National Quality Forum 
also recommended the use of perioperative beta-blockers and further included this 
recommendation in the list of “30 safe practices for better healthcare.” Also, the 
AHRQ endorsed the use of perioperative beta-blocker as an important quality met-
ric and identified it as one of the “clear opportunities for safety improvement” in 
healthcare [47, 48]. Subsequently, the results of five additional trials (DECREASE 
II–VI trials) demonstrated findings consistent with that of DECREASE I when vari-
ous patient populations were evaluated, and the recommendation for the use of 
perioperative beta-blockers was further incorporated into the 2009 US and European 
guidelines [49].

In 2011, however, the validity of the methodology of the DECREASE family of 
trials was brought into questioning. Following a series of extensive investigations, 
the results were largely discredited due to misconduct and fabrication of results, as 
well as absence of source data, absence of consent forms, fictitious events that did 
not match the source documentation, and falsified methods and outcome data. As it 
was determined that the DECREASE results were actually falsified, the hypothesis 
of perioperative beta-blockers and the reduction in mortality had to be readdressed. 
Accordingly, the large, multicenter POISE randomized trial re-evaluated the effi-
cacy and safety of perioperative use of beta-blockers. Patients were randomly 
assigned to receive either metoprolol or placebo on the day of surgery (n = 8,351). 
Although metoprolol reduced the risk of perioperative MI (5.8% vs. 6.9%), this 
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reduction was offset by a significant increase in all-cause mortality (3.1% vs. 2.3%) 
and stroke (1.0% vs. 0.5%) through 30 day [50]. A subsequent meta-analysis of nine 
randomized trials for perioperative beta-blockers in noncardiac surgery (n = 10,529), 
excluding the DECREASE trials, eventually demonstrated no efficacy with beta-
blockers in the perioperative setting [51], and society guidelines eventually deemed 
there was lack of sufficient data to strongly recommend the use of perioperative 
beta-blockers in noncardiac surgery.

Of importance, however, the changing guidelines, along with the misconduct of 
the DECREASE trial investigators, highlighted the risk of using nationwide metrics 
for quality assessment prematurely. In fact, this overt promotion favoring the use of 
beta-blockers perioperatively may have driven an excessive unnecessary use of 
beta-blockers among patients undergoing noncardiac surgery and increased the risk 
of mortality in this patient population. Numerically, this risk is substantial, where 
based on the results of the POISE trial, for every 1000 patients who undergo non-
cardiac surgery, the use of perioperative beta-blocker has been associated with an 
excess of 13 deaths and 6 stroke events [50].

�Flawed Technologies that Quantify Outcomes

�Flawed Methodology and Statistical Designs

Despite the increasing implementation of the pay-for-performance (P4P) program in 
quantifying quality of care, its efficacy and success have been limited due to flaws 
related to the program’s methodology and statistical design. Overall, it has been dif-
ficult to determine sound methods that accurately and cost-effectively measure qual-
ity of care. While the failure of the P4P program has been attributed, at least in part, 
to the lack of robust evidence, and conversely the abundance of unreliable data, this 
failure has also been a consequence of inherent principle flaws in the program design 
itself [52–55]. First, these programs have historically been criticized for either over-
simplifying measures or extremely complicating them. Further, the P4P models 
have been thought to overcompartmentalize important patient factors and are subse-
quently impractical in quantifying clinically relevant patient risk and comorbidities. 
For instance, a P4P program that focuses on hypertension may only assess clinicians 
on antihypertensive management and will neglect other aspects of patient preventa-
tive care, such as diabetes, obesity, and smoking. This often results in the unintended 
consequence of prioritization of care to meet the predefined success criterion for the 
P4P program at the expense of other similar and equally substantial elements in 
patient care [52–55]. Alternatively, an extensive P4P program is also problematic 
because it may be confusing and unrealistic. Clinicians may be demotivated early 
and are more likely to abandon the program altogether or approach the program with 
an emphasis to address the measured metrics rather than overall quality [56].

Second, the P4P program has historically failed to accurately adjust for patient 
risk. While patient outcomes are directly associated with the overall profile of 
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comorbidity and risk, this is often not reflected in P4P programs [14, 53, 57]. When 
risk is not accounted for, P4P programs may unjustly penalize hospitals that provide 
excellent quality of care and, conversely, reward those that do not. While Medicare 
adjusts for age and level of education, it has no protocols to adjust for comorbidities 
or diagnoses. Accordingly, hospitals that accept higher proportion of patients with 
dual Medicare and Medicaid eligibility are often penalized for poor patient out-
comes that are often related to unpreventable patient factors rather than the quality 
of provided care. For instance, in 2015, the Rush University Medical Center – a 
tertiary care center in Chicago – received the lowest patient safety score in the US 
News and World Report Best Hospital Rankings, but paradoxically had high scores 
for patient safety measures based on both the Leapfrog Group measures and the 
University Healthcare Consortium [58]. This discordance in safety reports led to 
investigations, which eventually determined that the US News and World Report 
Best Hospital Rankings had falsely included patients who were transferred from 
peripheral sites to the medical center and who were often medically complex with 
significant comorbidities and at high risk of death during the hospitalization. The 
inclusion of these transferred patients, or even the lack of risk adjustment, was a 
fundamental statistical flaw in the calculation of complication rates and had no 
actual correlation with the quality of care provided at the medical center.

Finally, it has previously been demonstrated that despite their use and their power-
ful influence on physician reimbursement rates, the methodologies in these programs 
are not necessarily verified and may actually be inaccurate. For instance, the Medicare 
Physician Fee Schedule program that determines physician payments has been 
shown to be significantly inaccurate when comparing data related to time estimates 
for common surgical procedures from the database of the Relative Value Scale 
Update Committee (RUC) of the American Medical Association vs. database from 
the Surgeons National Surgical Quality Improvement Program (NSQIP) [59]. In fact, 
the discrepancy between the two databases resulted in a substantial impact on the 
variation of surgeons’ incomes over the course of several years. The differences 
between the databases were not systematic (i.e., both negative and positive differences 
were present) and ranged substantially from 30 to 160 million dollars. This led to 
excessive reimbursement rates for specific surgical specialties, such as orthopedics 
and urology, and significantly lower payments to other specialties, such as cardiotho-
racic, vascular, and neurosurgery [59]. Interestingly, when these variations in meth-
odologies were re-evaluated, approximately half of these inaccuracies were actually 
reduced, suggesting that these methodological flaws are reversible in nature and may 
be improved if monitoring and optimization of these data sources are prioritized [59].

�The Metric of Patient Satisfaction

Public reporting is a quality metric strategy that utilizes patient satisfaction to infer 
quality of care [60]. To achieve this, regulatory agencies, such as the Joint 
Commission on Accreditation of Healthcare Organizations and the National 
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Committee on Quality Assurance, required that healthcare providers include patient 
satisfaction in their development process of their quality indicators and also 
demanded that health plans publicly report patient satisfaction data [61]. To date, 
available satisfaction assessment tools encompass all aspects of patient encounters, 
including evaluation of pain management, patient education, parental needs in pedi-
atric care, discharge teaching, provision of information, as well as nonclinical mea-
sures, such as parking and food services [62–65].

Despite their honorable purpose, patient satisfaction surveys provide a subjective 
perspective and may not necessarily reflect accurate delivery or quality of care. 
First, patient satisfaction assessment tools, which are typically in survey form, are 
often methodologically flawed and have historically suffered suboptimal degrees of 
reliability and validity [66–70]. More importantly, correlating reimbursement, qual-
ity of care, and patient satisfaction may pressure providers to comply with patient 
needs, even when these needs are medically futile, potentially harmful, or unneces-
sary [71–73]. In a prospective, nationwide survey for patient satisfaction, healthcare 
utilization, and outcomes (n = 36,428), patients in the highest satisfaction quartile 
had paradoxically higher likelihood of inpatient admissions (adjusted odds ratio 
[OR] 1.12, 95% CI 1.02–1.23), an increase in total expenditures (adjusted OR 8.8, 
95% CI 1.6–16.6), and a 26% increased odds of all-cause death (adjusted OR = 1.26, 
95% CI (1.05–1.53), as compared with patients in the lowest satisfaction quar-
tile [74].

While an assessment of the overall patient experience and satisfaction may be 
important, the overemphasis on the association between satisfaction and patient out-
comes and the degree of reimbursement that depends on this satisfaction may be 
problematic and potentially counterproductive. Accordingly, patient satisfaction 
data should perhaps be utilized more judiciously in the appropriate context and cau-
tiously interpreted to prevent the pitfall of unintended consequences, namely, patient 
rehospitalization and death.

�Patient Safety Indicators

The AHRQ developed patient safety indicators (PSIs) as screening tools to monitor 
for the development of preventable complications and adverse events, as well as to 
target opportunities for improvement. PSIs use prespecified flags based on hospital 
billing data, length of stay, and other discharge data to extrapolate information 
regarding patient safety at an epidemiological level [75, 76]. PSIs have been thought 
to be particularly appealing because they are often readily available at the time of 
patient discharge and are easily measurable.

Despite their use, however, PSIs have not been well-validated, and the evi-
dence for their association with patient outcomes and other quality metrics 
remains controversial and inconsistent [77, 78]. First, the methodological tech-
nique to obtain PSIs, which is usually based on billing data and International 
Classification of Diseases (ICD) codes, has been debatable. In a meta-analysis 
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evaluating the predictive value of ICD codes against the standard of clinician 
review to detect 5 PSIs, including development of iatrogenic pneumothorax, cen-
tral line-associated bloodstream infection, postoperative hemorrhage or hema-
toma, postoperative deep venous thromboembolic event, or accidental puncture 
or laceration, the validity of ICD codes was significantly lacking or was moderate 
at best. The mean predictive value of using ICD codes ranged from as low as 
49.0% to up to 80.9% [79].

Also, frequently used PSIs, such as the development of decubitus ulcer or infec-
tion due to medical care, were not only not associated with other measures of 
healthcare quality, but the relationship was paradoxically inverse when evaluated 
among Medicare enrollees across 4,504 acute-care hospitals [77]. Also, it has previ-
ously been demonstrated that there is no association between the accreditation 
scores granted by the Joint Commission on Accreditation of Healthcare Organizations 
(JCAHO) and the performance status as evaluated by the AHRQ based on the PSI 
assessment [80]. Despite the lack of scientific evidence to support their use, PSIs 
unfortunately remain to be increasingly used by public reporting organizations and 
payers as a metric for quality of care, and for this reason, its utility should perhaps 
be re-evaluated in the light of the available evidence [77].

�Unanticipated Outcomes of Quality Measures

�Readmission Rates and Mortality Outcomes

Over the past decade, the US Centers for Medicare and Medicaid Services (CMS) 
has aimed to incentivize hospitals to reduce their 30-day readmission rates among 
Medicare patients. This initiative has been largely based on CMS’s assumption that 
high readmission rates are modifiable factors that may potentially be reduced with 
improved adherence to its quality metrics. Subsequently, in 2010, the Patient 
Protection and Affordable Care Act developed the Hospital Readmissions Reduction 
Program (HRRP) to publicly report hospitals’ 30-day readmission rates and to 
penalize those with a higher than expected rate of readmissions. Since the pro-
gram’s implementation, however, concerns have been raised with regard to the lack 
of reliability and validity of the proposed quality metrics, the use of substandard 
statistical modeling with suboptimal discrimination capacity, as well as the unfair-
ness of the program’s penalty system [81–85]. Despite risk adjustments, the pro-
gram could not account for differences in patient disease severity across various 
hospital types, i.e., community hospitals vs. academic hospitals vs. safety-net hos-
pitals [86–88]. As patient acuity in academic and safety-net hospitals is usually 
higher than in community hospitals, the rate of 30-day readmissions was naturally 
more frequent in these hospitals, as compared with the rate in community hospitals. 
This has resulted in unjustly penalizing these hospitals by the HRRP and reducing 
reimbursements to hospitals that actually require the most amount of resources to 
care for the high acuity patients they host.
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Although the HRRP has been effective in reducing the rate of 30-day readmis-
sions, there has been no reduction in overall mortality following the implementation 
of the program. When longitudinal data before and after the implementation of the 
HRRP for heart failure were evaluated, there was an inverse association between the 
change in the 30-day rate of readmission over time and the respective mortality rate. 
Specifically, despite a reduction of 2.1% in the rate of readmission from 2008 to 
2014, there was a paradoxical increase by 1.3% in the rate of mortality [89]. 
Ironically, this program has inadvertently favored out-of-hospital deaths that 
occurred shortly after discharge, as the HRRP penalty system has accounted only 
for readmissions but not account for deaths outside the hospital. It remains unclear 
as to why the heart failure mortality rate increased following the implementation of 
the HRRP program, but it is plausible to hypothesize that with the incentive to 
reduce readmission rates, there is the unintended consequence of forcing clinicians 
and hospitals to inappropriately delay heart failure hospitalizations beyond 30 days 
to comply with the HRRP’s quality metrics but at the expense of potential harm, 
access to care, and patient safety [89, 90].

In a large analysis using Medicare data of pre- and post-implementation of HRRP 
for readmissions for heart failure (n = 4 million hospitalizations), acute myocardial 
infarction (n = 1.7 million hospitalizations), and pneumonia (n = 3.5 million hospital-
izations), there was overall no significant change in the in-hospital or 30-day post-
discharge mortality following the HRRP implementation for any of the diagnoses 
despite a significant reduction in the rate of readmissions [91]. Also in 2014, chronic 
obstructive pulmonary disease (COPD) was also affected by HRRP, and hospitals 
have since been penalized for high COPD readmission rates [92, 93]. Despite the 
implementation of this measure, there remains limited data to support that adherence 
to quality metrics truly reduces COPD readmissions. More importantly, readmission 
for COPD did not correlate with mortality and was demonstrated to be a measure that 
is significantly confounded by readmissions for other diseases (e.g., pneumonia, acute 
myocardial infarction, stroke, and heart failure) as opposed to being an isolated factor 
for readmission. Similar concerns regarding stroke readmission rates have also been 
raised, namely, the absence of association between stroke quality metrics with mortal-
ity outcomes and the poor discrimination capacity of these metrics, knowing that they 
do not adjust for stroke severity or hospital case mix index [94].

�Traditional and Novel Approaches for Quality Measurement

With ongoing developments in healthcare delivery, approaches to measuring quality 
have continued to be reimagined for appropriateness and relevance. As such, explo-
ration of novel methods has been imperative to ensure high standards of care in an 
ever-changing healthcare landscape. A fundamental question at the base of this 
debate has been related to the degree to which these quality metrics should be evalu-
ated, namely, whether an expanded measurement approach vs. a scaling back 
approach is more appropriate [95, 96].
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�Expanded Measurement Approach

A first approach to measuring quality is that of expanded measurement, in which a 
growing number of measures are used to finely gauge quality. Such a method has 
been employed by the Medicare’s merit-based incentive payment system (MIPS), a 
payment track created under the Medicare Access and CHIP Reauthorization Act of 
2015 (MACRA) [95]. In this system, healthcare providers are evaluated based on 
performance in the categories of quality, cost, promoting interoperability, and 
improvement activities. Each of these four categories is further divided into subcat-
egories that are aggregately a score. Performance in these categories is weighted 
and subsequently scored in order to determine payment adjustments on a slid-
ing scale.

The nature of the expanded measurement approach allows for comprehensive 
evaluation of physician performance on myriad-specific standardized metrics. 
These metrics can be further expanded to encompass more granulated levels of 
information, providing flexibility in the long-term application of such approaches. 
Well-delineated quality metrics also allow for providers to have more clarity regard-
ing the benchmarks and standards to which they are held.

However, this approach comes with its fair share of limitations, in the forms of 
expense, limited evidence, and physician dissatisfaction. Physician practices nation-
wide have been estimated to spend upward of $15 billion annually in the collecting 
and reporting of their healthcare metrics [95]. Further, within the long list of mea-
surements exist some with limited evidence supporting improved health outcomes 
through their use [95, 97, 98]. Clinician dissatisfaction has been another concern 
with such a far-reaching set of metrics, as requiring clinicians to work within a large 
set of parameters has the possibility of being overly prescriptive in practice. This 
burden, in combination with the additional hours and labor associated with reporting 
numerous outcomes, is likely to contribute to increasing rates in physician burnout 
and dissatisfaction.

�Scaling Back Approach

Conversely, quality may be measured by a more judiciously chosen subset of met-
rics, an example being those intended by the Centers for Medicare and Medicaid 
Services (CMS) Meaningful Measures initiative [95]. Through this method, quality 
of care is measured through a less prescriptive framework that seeks to highlight 
only the areas of utmost priority for quality measurement. By reducing the number 
of metrics by which clinician performance is measured, the scaling back approach 
theoretically allows for more autonomy in practice. Similarly, the costs associated 
with reporting a large set of metrics is reduced, thereby allowing for reallocation of 
funds and time to other patient-care objectives. This “less is better” approach seeks 
to reduce the burden on clinicians and allow providers to adapt to the environment 
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of their practices, in which specific quality measurement standards may not always 
be appropriate.

Importantly, the global decrease in the measurement of quality is not necessarily 
singly beneficial. Implementing overarching goals, rather than specific metrics, pre-
vents the overseeing organization from standardizing aspects of quality measure-
ment. While core measurements do often provide more flexibility for patient care 
organizations in terms of management and practice, data available to the regulatory 
organization or insurer is limited and may preclude any meaningful chance for 
development or improvement.

�Novel Targeted Supplemental Data Collection Approach

Neither the expanded measurement nor the scaling back approach is without its own 
sets of particular drawbacks [96]. Given that the goal remains to improve quality 
while recognizing specific areas of weakness in care, the challenge lies in choosing 
sets of quality measures that adequately gauge for quality while still allowing for 
variation in delivery within different circumstances of care. One proposed method 
of quality measurement that could fulfill these needs is that of targeted supplemental 
data collection [95]. This method seeks to exclude low-performing providers and 
focus alternative payment models on the remaining population. In this way, extra 
supplemental information would only be collected from providers whose prelimi-
nary measures fall below certain predetermined standards.

The potential benefit of a targeted supplemental data approach would be in 
decreasing the costs associated with data collection, while still retaining the collec-
tion of data necessary for quality assessment. By recognizing performers who sys-
tematically perform toward the lower end of the quality spectrum on certain 
measures, this approach could theoretically serve to improve quality delivery with-
out the potential wasted burden associated with the generalized application of single 
measures. Further, resources could be more effectively utilized to determine whether 
low performers remain so in subsequent testing, providing additionally specific 
measurement of quality performance when implemented properly.

This approach identifies an “initial pass” set of core measures for which the value 
of collecting is warranted in almost all cases, due in combination to the importance 
of the metrics and to the relatively low labor of their collection [95]. Some examples 
include patient death, patient access to care, and patient experience. Using these 
metrics is also particularly worthwhile because of the relative difficulty of rigging 
their measurements. Scores on these measures can be looked upon as indicative of 
whether additional data collection would be appropriate to more accurately measure 
performance to identify low performers. Recognizably, even this novel approach 
would not necessarily be fitting for all situations. The challenge of many discordant 
metric systems is still existent and requires additional research to provide effective 
solutions geared toward striking the right balance.
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�Improving the Quality of Quality Measures

With the goal of evaluating quality and performance, selecting metrics with evi-
dence of association with improved health is of foremost importance. Many cur-
rently used metrics are chosen with regard to convenience, ease of collection, or 
associations based on flawed observational studies, rather than due to their proven 
cause-effect relationship with improved health outcomes as a modifiable and pre-
ventable risk [99, 100]. Notably also, accountability measures are geared such that 
the primary endpoints of assessment are health outcomes, such as readmissions, 
nosocomial infections, and death [95]. However, payment programs that incorpo-
rate such metrics are less primed to evaluate for the underlying processes that result 
in the outcomes, thereby overlooking the frameworks and circumstances within 
which these outcomes occur. Therefore, there should be novel guidelines to create 
efficient, cost-effective, and reliable strategies to select for high yield quality met-
rics pertaining to important health outcomes.

�Utilizing Metrics with Reliable Evidence of Efficacy and Safety 
and Improving Quality Measures Research to the Level 
of Clinical Research

In 2018, the editors of the Journal of the American Medical Association (JAMA) 
recognized the substandard evidence behind quality measures and issued a letter 
calling for quality improvement for quality improvement studies, namely, 
improvement in statistical and design methodology. Overall, this included empha-
sis on generalizability, use of hard outcomes rather than processes as endpoints, 
and simultaneous examination of benefits as well as adverse outcomes of mea-
sures [101].

Similar to clinical research for efficacy and safety for drugs or devices, quality 
metrics as an endpoint should be considered at the same level of accountability 
and should also demonstrate utility in modifying outcomes effectively and safely 
[101]. To date, the majority of quality metrics are unfortunately chosen based on 
flawed observational data that demonstrate a potentially confounded association 
between risk exposure and outcomes, and inferences are then made to assume 
causality. Over time, these inferences have become at the core of daily healthcare 
practice with no evidence of their true efficacy. To prove efficacy, however, meth-
ods of quality improvement must have evidence of benefit with regard to health 
outcomes and relative cost-effectiveness and be determined a priori as prespecified 
endpoints in adequately powered clinical trials, when feasible, to substantiate their 
true non-confounded effect, as well as their practicality and safety in implementa-
tion [97].
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�Responsiveness to Patient Preference

In addition to being evidence based, favorable quality metrics should relate to 
patient-centered outcomes, rather than disease-oriented outcomes or intermediate 
endpoints. In addition to patient satisfaction, quality care should be aligned with 
outcomes prioritized by the patients being served. The US National Institutes of 
Health PROMIS program and International Consortium for Health Outcomes 
Measurement (ICHOM) serve as two authorities that compile lists of such out-
comes, such as effective addiction care and reduction of food insecurity [97]. Given 
that patient satisfaction scores still remain a large factor in the majority of algo-
rithms on which healthcare providers are ranked or reimbursed, this serves as addi-
tional incentive for organizations to prioritize those outcomes that are most valued 
by patients.

�Balanced Trade-Off Between Outcomes and Relative Costs

Given the limitations of the fee-for-service landscape in healthcare, cost-
consciousness is another important consideration. Although quality benchmarks 
can serve as a new approach to improve the health of populations on a large scale, 
it does not necessarily incentivize providers to contemplate appropriateness and 
judicious use of diagnostic tests and interventions [102]. Quality measurements 
should therefore serve as a vehicle to incorporate such themes, incentivizing the 
provision of value care in all aspects. To the same end, focus on metrics that result 
in greater value in terms of health improvement within available resource con-
straints should be prioritized [103]. Similarly, quality interventions should be evalu-
ated on the effects that they can have on downstream foregone interventions and 
procedures, resulting in perpetuated savings of cost and disease in the future. 
Recognizing and addressing social determinants of health is a crucial practice in 
this regard.

�Generalizability of Measures Across Specialties

Although there are not always quality measures that are appropriate in all environ-
ments, efforts should be made to select and implement quality metrics that are 
sufficiently generalizable to result in the benefit for the majority of clinical settings. 
Having streamlined quality objectives that can universally be demonstrated to 
improve care can help align incentives along multiple providers in the healthcare 
system in a purpose similar to that of cost-effectiveness [104]. While professional 
societies and specialty groups continue to highlight individualized metrics fitting 
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for their selected missions, quality metrics can serve as valuable tools to incentiv-
ize multidisciplinary collaboration and discussion even among previously discor-
dant clinical entities [105]. Non-specialized medical entities such as the US 
Preventative Services Task Force (USPSTF) and American Medical Association 
(AMA) may potentially play integral roles in the formal establishment of such 
objectives.

�Reduced Reliance on Claims Data

At present, claims data remain an essential tool by which organizations like the 
CMS are able to assess performance on quality benchmarks. For the field of quality 
improvement to continue evolving more toward improving health outcomes, reli-
ance on such data must be reduced [106, 107]. One reason for this is the lack of 
transparency inherent in the use of such data, often resulting in frustration among 
providers about the methods used for their evaluation [106, 107]. Similarly, errors 
in coding and temporal lags in reporting of such data also contribute to the distrust 
in their use. While these data will remain useful in quality measurement given their 
relative prevalence and ease of access, efforts to explore additional data as refer-
ence can serve as opportunities for more targeted and transparent performance 
measurement.

�Conclusions

In conclusion, the development of a pay-for-performance model based on quality 
metrics to determine reimbursements and ranking of providers is perhaps an appeal-
ing alternative to the traditional fee for services, but still struggles with substantial 
flaws and is yet to demonstrate a clear association with actual patient outcomes. 
Despite the importance of these metrics and their increasing implementation in 
quantifying quality of care, optimizing their efficacy and success remains an unmet 
need due to flaws related to their validity, inconsistent methodology, and lack of 
robust and reliable data to support their utility. This excessive noise surrounding 
quality metrics has dramatically affected their use over time, raising arguments 
questioning the quality of these quality metrics. As such, the longevity of a quality 
metrics system as a strategy in healthcare cannot sustain without having strong and 
robust evidence to back them up, and guidelines should be developed to create 
effective, safe, cost-conscious, and reliable strategies that select for high-yield qual-
ity metrics pertaining solely to important, measurable, and modifiable health 
outcomes.
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