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About this Guide

Dear Health Care Leader, 

Our health care system stands at a crossroads: down one road lies increasingly higher costs that will 
continue to strain public and private spending; down the other, a leaner, more efficient future of high 
value health care and improved health for all Americans. Although we aspire to the latter path, the divide 
between the health care system’s aspirations and reality is far too pronounced, as too much of the care 
we provide today is inefficient, ineffective and ultimately wasted.

The enclosed Bend the Curve guide is one attempt to bridge this divide. It is intended to support 
health care leaders’ efforts to lower health care costs by identifying seven specific areas of waste and 
inefficiency that together drain $521 billion from the system each year and steps that could be taken to 
curb this unnecessary spending without adversely impacting quality of care. Each of the seven topics 
includes a policy brief that provides details on the scope and causes of waste, describes “proven 
practices” that have already been implemented to curb waste, and recommends “policy actions” 
to remove the waste from the system. In addition, each topic includes a “Case Interview” about a 
successful intervention told in the words of the implementers themselves.

This guide is intended to provide you with data to make the case for solutions you can implement and 
promote, and also provides real-world experiences from health care leaders. More information and tools 
are available on the Bend the Curve Campaign’s website, www.nehi.net/bendthecurve. Please use these 
tools to work in your own organizations and communities to identify, educate and implement successful 
solutions to the very real problem of health care waste. 

Change will not happen overnight, but now is the time to begin our shared work to create high value 
health care.

Wendy Everett, ScD
President, NEHI



1

R
E

D
U

C
IN

G
 E

M
E

R
G

E
N

C
Y

 D
E

PA
R

TM
E

N
T 

O
V

E
R

U
S

E

Every year, millions of Americans arrive at an Emergency Department (ED) to 
seek care for a non-urgent condition. They arrive with asthma flare-ups, diabetic 
complications, the common cold, the flu and even cases of the sniffles. Some 
are uninsured, but many are not. Some lack a primary care provider, but many 
have a regular source of health care. For thousands each day, the ED is their 
first source of health care, not their refuge in an emergency. The consequences 
of this overuse are well established: overcrowded emergency rooms, uncoordi-
nated care and billions of dollars in unnecessary health care spending.

Data suggest that more than half of the 130 million annual ED visits are avoid-
able, for conditions that can be treated in urgent care clinics, primary care of-
fices and by thoughtful prevention. Change is possible, but will only be achieved 
through coordinated action on many fronts.

Primary care must be elevated to priority status in the health care system and 
given the financial and technical resources necessary to provide appropriate 
care to more patients. Primary care practices themselves must work in new 
ways, leveraging the power of teams, extending access to care by making care 
convenient for patients with busy work and family lives. New sources of care 
must be made available, including retail clinics and “virtual” visits enabled by 
tele-health, and all providers need to better coordinate care across settings. Pa-
tients must also be part of the solution, embracing healthy behaviors and mak-
ing thoughtful choices about where they seek care.

Successful adoption of proven practices and implementation of policy actions 
together offer the potential to make millions healthier and save $38 billion cur-
rently wasted on unnecessary visits to the ED, money which can be reinvested 
to bring us closer to the goal of high value health care.



Targeting the $38 billion spent annually on emergency department overuse requires building on proven practices and implement-
ing policy actions that target the root causes of the problem.2

$700 Billion 
Waste1

$38 B

THE PROBLEM

Scope of Emergency Department Overuse
• Nationally, 56 percent, or roughly 67 million ED visits, are potentially avoidable.3

Costs of Emergency Department Overuse
• The average cost of an ED visit is $580 more than the cost of a comparable offi ce visit.4

Users of the ED for Non-Urgent Care
• All types of patients use the ED for non-urgent care, including all age groups, insurance types 

and even insured patients with a usual source of primary care.
• One-third of ED visits are made during regular business hours when primary care offi ces are open.

Drivers of ED Use
• Patients can receive ED care anytime, regardless of the severity of their condition.
• The ED provides patients with immediate feedback and a sense of reassurance about their con-

dition. 
• A wide range of health care services are readily available in the ED.

Primary Care in Crisis
• A lack of timely appointments and available after-hours care drive patients to the ED. 
• Chronically ill patients without access to primary care, or those with poorly coordinated care, 

often end up in the ED.
• Many primary care practices instruct patients to seek care in the ED outside of business hours.

SOLUTIONS

Improve Access to Primary Care Services
• Proven Practice: Increasing access to primary care services can reduce ED overuse by up to 56 

percent.5

• Proven Practice: Pilots of the patient-centered medical home model have recorded a 37 percent 
reduction in ED use.6

• Proven Practice: Patients receiving care from a primary care practice offering weekend hours use the 
ED 20 percent less than patients from practices that do not.7

• Proven Practice: Access to a physician-staffed 24-hour telephone consultation service reduced 
avoidable ED use from 41 percent to 8 percent of visits.8

• Proven Practice: Nurse-operated telephone triage programs, which provide patients with prompt 

The use of hospital emergency 
departments (ED) for non-     
urgent care and for conditions 
that could have been treated in 
a primary care setting is a sig-
nifi cant source of wasteful 
health care spending. The 
causes of ED overuse are com-
plex and systemic, resulting 
from the crisis in primary care 
and the appeal of the emer-
gency department.

Continued on back

Reducing Emergency
Department Overuse:

A $38 Billion Opportunity 

Reducing ED overuse requires 
building on a coordinated set of 
proven practices in the fi eld 
coupled with policy actions in 
both the public and private 
sectors. 

• Improve Access to Primary Care Services

• Promote Alternative Approaches to 
Primary Care

• Provide Specialized Services for 
Vulnerable Populations

• Implement Effective Chronic Disease 
Management

• Reform Payment for Providers

• Develop Financial Incentives for Patients

• Share Data on ED Utilization

SOLUTIONS



medical advice, reduced ED utilization by 4.3 percent and produced annual net savings of nearly 
$400,000.9

Promote Alternative Approaches to Primary Care
• Proven Practice: Free-standing hospital-based urgent care clinics have the potential to reduce 

ED use by nearly 48 percent.10

• Proven Practice: Patients who had tele-health “virtual visits” with clinicians to diagnose and 
treat routine childhood symptoms used the ED 22 percent less than patients who did not use 
these services.11

• Proven Practice: Retail clinics, which provide services for simple acute medical conditions 
without an appointment, cost one-fi fth as much as an ED visit and up to 10 percent of ED pa-
tient visits could be cared for adequately by retail clinic staff.12

Provide Specialized Services for Vulnerable Populations
• Proven Practice: Services for homeless adults, including housing and case management sup-

port, reduced ED use by 24 percent.13

Implement Effective Chronic Disease Management
• Proven Practice: Chronically ill adults who participated in group visits with other patients 

who had similar diseases used the ED 17 percent less than patients not participating in the 
program.14

Reform Payment for Providers
• Policy Action: Adopt payment approaches that enable providers to invest in primary care im-

provements, such as extended hours, increased contact with patients via telephone and e-mail, 
HIT, and additional staff for care teams.

• Policy Action: Implement performance-based payment systems that use patient ED utilization 
or appointment wait times as quality metrics to reward health care professionals who reduce ED 
overuse.

Develop Financial Incentives for Patients
• Policy Action: Reduce co-payments for patients who use urgent care clinics.
• Policy Action: Increase patient co-payments for non-urgent ED visits.

Share Data on ED Utilization
• Proven Practice: Providing hospital utilization data on avoidable ED visits to patients’ primary 

care providers.
• Proven Practice: Providing health plan claims data to health care professionals on the ED utili-

zation of their patient populations.

THE PROBLEM
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A number of tested measures 
already exist for reducing ED 
overuse, including offering al-
ternative approaches to primary 
care, specialized services for 
vulnerable populations and 
effective chronic disease man-
agement.

Reducing the overuse of emer-
gency department services 
requires policy actions that 
involve providers, payers and 
patients.

 Learn more about ways to Bend 
the Curve in health care costs at:
www.nehi.net/bendthecurve
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What issue within reducing unnecessary emergen-
cy department visits were you trying to address? 

Facilitating appropriate ED use.

What was the solution you decided upon to ad-
dress the issue and why?

There was not just one solution to addressing inappro-
priate ED use; rather, there were a number of solutions, 
as it was a multi-pronged approach:
•	 Increasing communication and access with 

primary care providers, through same day clinic 
appointments, secure email messaging, and nurse 
and physician presence in call centers. Having 
physicians work within the call center setting 
might arguably have had the greatest impact on 
reducing ED referrals in the Kaiser Permanente 
network.

•	 Establishing urgent care centers, which have 
23-hour holding beds that allow for patients to be 
observed and treated without directly admitting 
patients to the hospital. This internal capability 
reduces referrals to contract or outside-of-network 
hospital EDs.

•	 Analyzing frequent fliers and discovering that a 
large number of them were going for mental health 
reasons. In turn, an outreach program was created 
in which social workers/mental health profession-
als contacted these patients to learn about their 
needs and provide appropriate resources and 
referrals to behavioral health services as an alter-
native to the ED.

•	 Improving decision support for doctors through 
EMRs, which help doctors to better diagnose and 
treat patients on 10 of the highest risk patient 
complaints. This also reduces return visits for the 
same symptoms or discharge when abnormal vital 
signs are still present.

•	 Improving transition support for patients following 
discharge through discharge bundles, as the most 
common cause for patients returning to the ED is 
not taking their medications correctly. This support 
is facilitated by a pharmacist and/or at the point 
of discharge and/or through a phone call or email 
follow-up within 24 hours of leaving the hospital. 

What were the barriers you faced in the implemen-
tation of your solution?

Resource barriers are an issue, as there are often not 
enough resources to continue targeted programs, such 

as outreach to frequent utilizers or improved work on 
transitions of care for those with high acuity condi-
tions. In addition, there is an inherent tension between 
the desire of easy accessibility to physicians and the 
reality of physicians not being able to be seen 24/7, 
365. Lastly, primary care panel management is an 
issue, as excessive panel size encumbers a clinic’s 
availability of same day appointments.

How did you overcome these barriers?

Accessibility to physicians has been remedied through 
same day clinic appointments, secure email messag-
ing, and call centers staffed by nurses and physicians. 
The results with these approaches are quite positive, 
as these call center physicians are able to offer as-
sistance to about half of the patients they speak with, 
eliminating the need for an ED visit. Additionally, we 
have addressed the issue of primary care panel man-
agement by adding primary care physicians to reduce 
panel size and having some unscheduled appointment 
slots for use by call centers, which has helped when 
we are unable to match a patient with their PCP. 

What were the critical success factors in the imple-
mentation of your solution?

An increased sense of ownership among physicians 
and ambulatory care staff to keep patients out of the 
hospital when they do not need to be there, specifi-
cally out of the ED, has been crucial. Physicians and 
ambulatory care staff feel a responsibility for keeping 
patients healthy, and do not want patients in the ED 
unless they have to be.

What specific clinical and financial results have you 
experienced?

Reduced costs and improved quality have been a real 
positive result of these solutions. In addition, a sense 
of ownership among physicians regarding the problem 
has also resulted. Lastly, saving patients’ time in the 
ED has also occurred as a result of these solutions.

What is one piece of advice you would offer to 
another organization trying to reduce unnecessary 
emergency department visits?

Improve engagement with primary care physicians and 
the overall health care team.

Jed Weissberg, MD, Kaiser Permanente and Mark 
Littlewood, The Permanente Federation
on Facilitating Appropriate ED Use

Case Interview
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When overused, antibiotics can be harmful and costly. Antibiotics have cured 
millions of deadly and debilitating conditions and improved lives around the 
world. Yet these life-saving treatments are all too often used without good rea-
son and restraint. The inappropriate use of antibiotics risks more than just ex-
cess spending; overuse increases the risks of antibiotic resistance, which helps 
to cancel out the curative power of these therapies and leads to the rise of “su-
perbugs,” deadly new infections that can reek havoc on at-risk patients. 

At the core of the problem is overtreatment: using antibiotics in circumstances 
where they will not be effective, such as viral conditions or where the natural 
healing process would be equally successful. Patients are partially to blame for 
this overtreatment; many believe that a visit to the doctor that does not end with 
a prescription is unsatisfactory, regardless of the actual clinical benefits.

Perhaps most surprising, however, is the fact that the vast majority of antibiotics 
used in the U.S. are not given to humans. The extensive non-therapeutic use of 
antibiotics in animals in the food supply, like all overuse of antibiotics, increases 
the risk of antibiotic resistance in humans. 

A coordinated set of solutions promoting targeted use and discretion is neces-
sary to curb the overuse of antibiotics. Stronger guidelines covering the ap-
propriate use of antibiotics from the clinic to the ICU, coupled with financial 
incentives for physicians, can encourage more targeted use. In addition, robust 
regulatory oversight of the use of antibiotics in the food supply can reduce this 
significant source of antibiotic overuse.

Successful adoption of proven practices and implementation of policy actions 
together offer the potential to make millions healthier and save $63 billion cur-
rently wasted on the overuse of antibiotics, money which can be reinvested to 
bring us closer to the goal of high value health care.



Targeting the $63 billion spent annually because of antibiotic overuse requires building on proven practices and implementing 
policy actions that target the root causes of the problem.2

$700 Billion 
Waste1

$63 B

THE PROBLEM

Scope of Antibiotic Overuse
• The overuse of antibiotics contributes to the emergence of antibiotic-resistant infections (ARIs) 

that are costly and diffi cult to treat.3,4

• Drug-resistant “superbug” infections, such as MRSA and C-diffi cile, are a signifi cant cause of 
mortality. In 2005, more than 95,000 people in the U.S. developed severe MRSA infections, 
which led to 9,000 deaths.5,6

Costs of Antibiotic Overuse
• In the U.S., ARIs are responsible for $20 billion in excess health care costs, $35 billion in societal 

costs and $8 million in additional hospital days.7

• Reducing ARIs by just 20 percent would save $3.2 to $5.2 billion in health care costs each year 
and eliminate up to $11.3 million in additional in-hospital days for patients with ARIs.

Reasons for Antibiotic Overuse
• Overtreatment: Determining if an infection is viral or bacterial is expensive and time-consuming 

and concerns over malpractice lead many physicians to over-prescribe antibiotics.8,9

• Patients’ Preferences: Patients may pressure providers to prescribe antibiotics for conditions for 
which they are inappropriate, such as the common cold or sore throat, or inappropriately save 
antibiotics for later use, both of which can lead to increased antibiotic resistance.10,11

• Non-therapeutic Antibiotic Treatment of Animals: Approximately 70 percent of antibiotics used 
in the U.S. are used in the non-therapeutic treatment of cattle, swine, and poultry, and although 
the FDA issued voluntary guidelines in 2010 urging farmers not to use antibiotics for livestock 
growth, the guidelines are not yet mandatory.12,13

• Lack of Evidence-Based Research: Evidence-based research on appropriate and inappropriate 
antibiotic use is often lacking.14

SOLUTIONS

Increase Use of Appropriate Vaccinations
• Proven Practice: Researchers have found that greater use of fl u shots was accompanied by a reduc-

tion in prescriptions for antibiotics.15

Expand Use of Hospital Guidelines
• Proven Practice: Researchers in Canada found guidelines focused on curbing the overuse of 

antibiotics can lower the number of prescriptions written for them.16

Antibiotic overuse represents a 
signifi cant source of wasteful 
health care spending. The 
causes of antibiotic overuse are 
complex and systemic, result-
ing from overprescribing, pa-
tient preferences and the non-
therapeutic antibiotic treatment 
of animals.

Continued on back

Reducing Antibiotic Overuse:

A $63 Billion Opportunity 

Reducing antibiotic overuse 
requires building on a coordi-
nated set of proven practices in 
the fi eld coupled with policy 
actions in both the public and 
private sectors. 

• Increase Use of Appropriate Vaccinations

• Expand Use of Hospital Guidelines

• Reduce Antibiotic Use in Critical Patients

• Improve Patient Education and Medical 
Leadership

• Reform Payment for Providers

• Implement Regulatory Reform

SOLUTIONS



Reduce Antibiotic Use in Critical Patients
• Proven Practice: Measuring levels of the chemical procalcitonin (PCT) is an effective way to 

monitor the presence of an infection and guide the duration of antibiotic treatment.17

Improve Patient Education and Medical Leadership
• Proven Practice: The CDC’s Get Smart, Know When Antibiotics Work program, a comprehensive 

public health effort directed at health care practitioners, parents and the public, has led 
to a 20 percent decrease in prescribing for upper respiratory infections and a 13 percent 
decrease in prescribing overall for all office visits among children and adults.18

• Policy Action: Garner the support of hospital executives and physician champions to lead and 
educate staff and patients about the appropriate and inappropriate use of antibiotics, and en-
courage the establishment of formulary restrictions on certain broad spectrum antibiotics. 

Reform Payment for Providers
• Policy Action: Encourage evidence-based practices by linking payment reimbursements to 

adherence to evidence-based guidelines to reduce the use of antibiotic classes that promote 
MRSA colonization. 

Implement Regulatory Reform
• Policy Action: Ask the FDA to issue mandatory regulations regarding the non-therapeutic use of 

antibiotics to encourage livestock growth, similar to regulations established in Europe.19

• Policy Action: Encourage the FDA to re-review approvals for animal feed uses of antibiotics 
important to human medicine.20

THE PROBLEM
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Implementing regulatory re-
form, promoting the use of out-
comes-based reimbursements 
and reducing antibiotic use in 
critical patients can all help to 
decrease antibiotic overuse.

These interventions require a 
renewed emphasis on the edu-
cation of patients and providers 
and increased medical leader-
ship on the issue.

 Learn more about ways to Bend 
the Curve in health care costs at:
www.nehi.net/bendthecurve

12/11



What issue within reducing antibiotic overuse were 
you trying to address? 

There were two main problems within antibiotic over-
use we were trying to address, both in the nursing 
home setting: the prescription of unnecessary antibiot-
ics and medication errors.

What was the solution you decided upon to ad-
dress the issue and why?

Knowledge goes a long way. Educating both patients 
and providers about antibiotic overuse or inappropri-
ate prescription of medications is crucial. The most 
important thing to remember, which I think people 
forget for the most part, is that not everyone has to 
be treated. In our study, we found that not only were 
doctors treating people with antibiotics when they did 
not need them, but doctors were also using the wrong 
drugs. Of 172 residents with urinary tract infections 
(UTIs) in two high-quality Rhode Island nursing homes, 
40 percent of patients received antibiotics when the 
guidelines suggested no treatment was necessary. 
Furthermore, 56 percent of patients who received anti-
biotics received inappropriate medications, almost half 
were taking the wrong doses, and two-thirds were tak-
ing the antibiotics for too long. In turn, it is clear that 
improved education and awareness among providers 
and patients about antibiotic overuse is crucial.

What were the barriers you faced in the implemen-
tation of your solution?

There were two main barriers to reducing antibiotic 
overuse in the two nursing homes. The first was finan-
cial, as there are perverse incentives at play in nursing 
homes: the nursing home receives more money for 
sending patients to the hospital than they do to keep 
them and help get them better. The second barrier 
was defensive medicine, as some of the emphasis on 
overtreatment comes from families – the fear of what 
will happen if we do not treat and the fear of recrimina-
tions if a mistake is made. There’s definitely pressure 
and fear that comes with that.

How did you overcome these barriers?

If nothing else, the study clearly showed that some-
times waiting and deciding not to treat is the right way 
to proceed, as this led to reduced antibiotic overuse. 

What were the critical success factors in the imple-
mentation of your solution?

Education and awareness among providers and pa-
tients is essential to addressing this problem now and 
in the future.

What specific clinical and financial results have you 
experienced?

One of the most important findings and other studies 
show similar results, is that undertreatment did not 
hurt any of the patients. In our sample, no bad out-
comes (e.g. kidney infection, hospitalization or death) 
were reported among those who did not get an antibi-
otic. In contrast, patients who were overtreated were 
far more likely to get antibiotic-resistant infections, like 
Clostridium difficile bacterium. By reducing antibiotic 
overuse in nursing homes, patients were less likely to 
get an antibiotic-resistant infection, which means that 
their visitors, caregivers and fellow patients were also 
less likely to get an antibiotic-resistant infection.

What is one piece of advice you would offer to 
another organization trying to reduce antibiotic 
overuse?

Don’t accept the status quo because it is not good 
enough, even at the best places. Opportunities always 
exist to improve provider practice related to the ap-
propriate treatment of urinary tract infections in nursing 
homes.

For more information, see: Rotjanapan, P., Dosa, D., Thomas, K.S. 
(2011). Potentially inappropriate treatment of urinary tract infec-
tions in two Rhode Island nursing homes. Arch Intern Med, 171(5), 
438-43.
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David Dosa, MD, Brown University School of Medicine
on Appropriate Antibiotic Use in Nursing Homes
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The rise of chronic disease is one of the nation’s most pressing and expensive 
health care concerns. Tens of millions of Americans suffer from cardiovascular 
disease, diabetes, asthma and other chronic conditions, resulting in billions of 
dollars in health care spending and significant morbidity and mortality. 

Despite the financial and human toll, many of these diseases can be effectively 
managed with the use of prescription medications. Unfortunately, many patients 
do not take their chronic disease medications as prescribed. Some decide to 
forgo filling a prescription for financial reasons, others stop taking their pills due 
to side effects and many more struggle with prescription regimens that can in-
clude multiple medications. Regardless of the reasons, a medication not taken is 
an opportunity missed.

Improving patient medication adherence for chronic disease has the poten-
tial to dramatically improve the health of chronic disease sufferers and to save 
hundreds of billions of dollars in unnecessary health care spending. No single 
solution will solve this problem; rather, a system-wide approach using technol-
ogy, delivery system innovations, payment reforms and a renewed focus on the 
needs and abilities of patients is required.

Successful adoption of proven practices and implementation of policy actions 
together offer the potential to make millions healthier and save $290 billion in 
preventable spending on chronic disease, money which can be reinvested to 
bring us closer to the goal of high value health care.



Reducing the $290 billion spent annually because of poor medication adherence requires building on proven practices and imple-
menting policy actions that target the root causes of the problem.2

$700 Billion 
Waste1

$290 B

THE PROBLEM

Scope of Poor Medication Adherence
• Of the approximately 187 million Americans who take one or more prescription drugs, up to 

one-half do not take their medications as prescribed.3,4

• As many as 2 billion cases of poor medication adherence each year are avoidable.5,6

Costs of Poor Medication Adherence
• Not taking medications as prescribed costs over $100 billion a year in excess hospitalizations.7

• Total annual health care spending for a diabetes patient with low medication adherence 
($16,499) is almost twice the amount for a patient with high adherence ($8,886).8

• Among hypertension patients, an estimated 89,000 premature deaths per year could be avoided 
with appropriate medication treatment.9

• Diabetes patients with poor medication adherence have a 30 percent yearly risk of hospitaliza-
tion, as opposed to a 13 percent risk for those who accurately follow prescriber guidelines.10

• Non-adherent diabetes and heart disease patients have signifi cantly higher mortality rates (12.1 
percent) than similar patients who were adherent (6.7 percent).11

Causes of Poor Medication Adherence12

• High out-of-pocket costs, especially for patients on multiple prescriptions for chronic conditions. 
• Lack of care coordination, follow-up and shared decision-making. 
• Complex or burdensome treatment regimens or multiple prescribed medications. 
• Co-morbidities, such as severe and persistent mental illness. 
• Side effects of prescribed medications, whether real or perceived. 
• Personal factors, including lifestyle, culture and belief system.

SOLUTIONS

Improve Care Coordination
• Proven Practice: Care teams composed of physicians, pharmacists, nurses and other health care 

professionals can more effectively monitor adherence and counsel patients.13

• Proven Practice: Diabetes patients receiving case management, including bi-weekly automated calls 
and self-care training by nurses, are 21 percent more adherent to their medications than those who 
receive usual care.14

Enhance Patient Engagement and Education
• Proven Practice: Elderly patients who receive pharmacist-led discharge counseling before 

Poor medication adherence 
represents a signifi cant source 
of wasteful health care spend-
ing. The causes of non-adher-
ence are complex and systemic, 
resulting from high out-of-
pocket costs, poor care coordi-
nation and the failure to ac-
count for the patient’s personal 
circumstances.

Continued on back

Improving Patient
Medication Adherence:

A $290 Billion Opportunity 

Improving medication adher-
ence requires building on a 
coordinated set of proven prac-
tices in the fi eld and policy 
actions in both the public and 
private sectors. 

• Improve Care Coordination

• Enhance Patient Engagement and 
Education

• Utilize Counseling and Medication 
Management

• Expand Screening and Assessment

• Invest in HIT Infrastructure

• Employ Quality Measurement

• Establish Financial Incentives

SOLUTIONS



hospital discharge improve their medication adherence by 43 percent.15

• Proven Practice: Patients who participate in motivational interviewing and discussions about 
their individual needs, constraints and preferences are 13 percent more likely to take their medi-
cations as prescribed compared to patients receiving usual care.16

• Proven Practice: Patients with depression who are provided educational materials and one-on-
one follow-up are twice as likely to refi ll their prescriptions.17

Utilize Counseling and Medication Management
• Proven Practice: Fifty-six percent of HIV/AIDS patients enrolled in a Medication Therapy Man-

agement (MTM) program, a multi-disciplinary team approach to care, follow their medication 
directions, as compared to 38 percent of patients who did not receive MTM.18

• Proven Practice: Patients with high blood pressure taking once-daily therapies are 11 percent 
more adherent than those taking twice-daily therapies.19

Expand Screening and Assessment
• Proven Practice: Expanding the use of proven screening and assessment tools to target 

patients at greatest risk for non-adherence, such as those with depression.20

• Proven Practice: Establishing tools for providers to promote medication review and rec-
onciliation as well as patient engagement, such as the American Society of Health-System 
Pharmacists Medication Reconciliation Toolkit.21

Invest in HIT Infrastructure22

• Policy Action: Invest in electronic health records, e-Prescribing, clinical decision support sys-
tems and sharing of data related to the proper use of medications.

• Policy Action: Encourage sharing of near real-time prescription fi ll and refi ll data among pro-
viders, between patients and providers, and between providers and pharmacists to implement 
instantaneous point-of-care medication review and regimen reconciliation.

Employ Quality Measurement
• Policy Action: Adopt consensus-based standards, such as those from the National Quality 

Forum and Pharmacy Quality Alliance, to measure the quality of adherence strategies.23,24,25

• Policy Action: Develop specifi c measures for adherence to medications for chronic disease.

Establish Financial Incentives26

• Policy Action: Provide incentives for Medication Therapy Management and patient counseling.
• Policy Action: Eliminate co-payments for generic drugs and reduce brand-name co-payments.27

• Policy Action: Expand adoption of value-based insurance design to reduce co-payments for 
medications for chronic conditions.

• Policy Action: Enable prescribers to simplify dosing by considering adherence and simplifi ca-
tion of medication regimens in the development of formularies and cost-sharing requirements. 

THE PROBLEM

1. NEHI. (2008). How Many More Studies Will It Take? A 
Collection of Evidence That Our Health Care System Can Do 
Better. Retrieved from http://www.nehi.net/publications/30/
how_many_more_studies_will_it_take. Last accessed 
October 2011. 

2. NEHI. (2009). Thinking Outside the Pillbox: A System-wide 
Approach to Improving Patient Medication Adherence for 
Chorionic Disease. Retrieved from http://www.nehi.net/pub-
lications/44/thinking_outside_the_pillbox_a_systemwide_ap-
proach_to_improving_patient_medication_adherence_for_
chronic_disease. Last accessed October 2011.

3. Kaiser Family Foundation. Prescription Drug Trends, 
May 2010. Retrieved from http://www.kff.org/rxdrugs/up-
load/3057-08.pdf. Last accessed October 2011.

4. Osterberg, L., Blaschke, T. (2005). Adherence to medica-
tion. N Engl J Med, 353(5), 487-497.

5. Osterberg and Blaschke. 2005. 

6. IMS Health. (2010). National Prescription Audit PLUS. 
Retrieved from http://www.imshealth.com/deployedfi les/
imshealth/Global/Content/StaticFile/Top_Line_Data/2010_
Top_Therapeutic_Classes_by_RX.pdf. Last accessed 
October 2011. 

7. Sokol, M.C., McGuigan, K.A., Verbrugge, R.R., et al. 
(2005). Impact of medication adherence on hospitalization 
risk and healthcare cost. Med Care, 43(6), 521-530. 

8. Ho, P.M., Magid, D.J., Masoudi, F.A., et al. (2006). Adher-
ence to cardioprotective medications and mortality among 
patients with diabetes and ischemic heart disease. BMC 
Cardiovasc Disord, 6, 48.

9. Cutler, D.M., Long, G., Berndt, E.R., et al. (2007). The 
value of antihypertensive drugs: A perspective on medical 
innovation. Health Aff, 26(1), 97-110.

10. Sokol, McGuigan, and Verbrugge. 2005. 

11. Ho, Magid, Masoudi, et al. 2006.

12. Osterberg and Blaschke. 2005.

SOLUTIONS

13. NEHI. (2010). Thinking Outside the Pillbox, Medication 
Adherence and Care Teams: A Call for Demonstration Proj-
ects. Retrieved from http://www.nehi.net/publications/48/
medication_adherence_and_care_teams_a_call_for_demon-
stration_projects. Last accessed October 2011.

14. Piette, J.D., Weinberger, M., McPhee, S.J., et al. (2000). 
Do automated calls with nurse follow-up improve self-care 
and glycemic control among vulnerable patients with diabe-
tes? Am J Med, 108(1), 20-27.

15. Lipton, H.L., Bird, J.A. (1994). The impact of clinical 
pharmacists’ consultations on geriatric patients’ compliance 
and medical care use: A randomized controlled trial. Gerontolo-
gist, 34(3), 307-315.

16. Ogedegbe, G., Chaplin, W., Schoenthaler, A., et al. 
(2008). A practice-based trial of motivational interviewing 
and adherence in hypertensive African Americans. Am J 
Hypertens, 21(10), 1137-1143.

17. Katon, W., Rutter, C., Ludman, E.J., et al. (2001). A ran-
domized trial of relapse prevention of depression in primary 
care. Arch Gen Psychiatry, 58(3), 241-247.

18. Hirsch, J.D., Rosenquist, A., Best, B.M., et al. (2009). 
Evaluation of the fi rst year of a pilot program in community 
pharmacy: HIV/AIDS medication therapy management for 

Medi-Cal benefi ciaries. J Manage Care Pharm, 15(1), 32-41.

19. Mounier-Vehier, C., Bernaud, C., Carre, A., et al. (1998). 
Compliance and antihypertensive effi cacy of amlodipine 
compared with nifedipine slow-release. Am J Hypertens, 11(4 
Pt 1), 478-486.

20. American Association of Colleges of Pharmacy. (2009). 
Better Medication Adherence is Essential to Improve Health 
Care Quality, Outcomes and Value. Alexandria, VA. Retrieved 
from http://www.aacp.org/issuesandadvocacy/advocacy/Si-
gnonLetters/Documents/Policy%20Recommendations%20
10-14-09.pdf. Last accessed October 2011.

21. American Society of Health-System Pharmacists. (2011). 
ASHP Medication Reconciliation Tooolkit, Bethesda, MD. 
Retrieved from http://www.ashp.org/Import/PRACTICEAN-
DPOLICY/PracticeResourceCenters/PatientSafety/ASHP-
MedicationReconciliationToolkit_1.aspx. Last accessed 
October 2011.

22. American Association of Colleges of Pharmacy. 2011.

23. American Association of Colleges of Pharmacy. 2011. 

24. National Quality Forum. (2010). National Voluntary 
Consensus Standards for Medication Management. Wash-
ington, DC. 

25. Pharmacy Quality Alliance. (2010). Pharmacy Quality 
Alliance Approved Measures, Washington, DC. Available 
at: http://www.pqaalliance.org/fi les/PQA%20approved%20
measures.pdf. Last accessed October 2010.

26. American Association of Colleges of Pharmacy. 2011.

27. Maciejewski ML, Farley JF, Parker J, et al. Copayment re-
ductions generate greater medication adherence in targeted 
patients, Health Aff, 2010;29(11):2002-2008.

Using care coordination 
strategies, patient engagement 
and Medication Therapy Man-
agement can signifi cantly im-
prove medication adherence. 

Improving medication adher-
ence also requires investments 
in HIT and fi nancial incentives 
for patients and providers. 

 Learn more about ways to Bend 
the Curve in health care costs at:
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What issue within improving patient medication 
adherence were you trying to address? 

Community Care of North Carolina (CCNC) was es-
tablished over a decade ago to improve coordinated 
care for Medicaid patients, particularly mothers and 
children. Early success with this population prompted 
North Carolina to promote enrollment of chronically ill 
adults in the network. The resulting influx of seriously 
ill or medically complex patients exposed many gaps 
in medication therapy, including widespread gaps in 
adherence. As a result, we realized that while standard 
process-based quality measures (e.g. HEDIS) would 
actively promote medication therapy management, 
intermediate outcomes, such as poor adherence, and 
desired outcomes, such as hospitalizations avoided, 
were receiving less prominence.

What was the solution you decided upon to ad-
dress the issue and why?

In 2007, CCNC created the Pharmacy Home Project 
(www.pharmacyhomeproject.com to be launched 
by Feb. 2012), a project that has embedded clinical 
pharmacists and care managers within CCNC’s 14 net-
works of physician practices, representing over 4,500 
physicians statewide, which is more than 90 percent of 
primary care in North Carolina. The pharmacists’ ser-
vices are supported by CCNC’s payment model, which 
is a hybrid Fee-for-service and Per Member Per Month 
Medical Home model.

We established four uniform principles for medication 
management in all our practices: pharmacy services 
are to be 1) well-coordinated, 2) goal-oriented (clinical-
ly goal-oriented), 3) continually reinforced, and should 
result in a 4) medication use plan for targeted patients. 
These general principles are designed to help “man-
age the patient between encounters” with the physi-
cian practice. CCNC specifically chose the Pharmacy 
Home Project model because it allows flexible imple-
mentation among the diverse regions and practice 
settings in North Carolina while also promoting clear 
standards of care coordination.  

What were the barriers you faced in the implemen-
tation of your solution?

Barriers to implementation included a pervasive lack 
of comprehensive patient data for use by clinicians, a 
lack of clinician expertise with the use of data systems, 
and an overall lack of organizational proficiency with 
the use of pharmacists in daily physician practice. 

How did you overcome these barriers?

CCNC has invested in building medication databases 
for its physician network, drawing upon centralized 
Medicaid data on patient use of medications. We have 
followed a decentralized approach to building orga-
nizational acumen and enthusiasm for the Pharmacy 
Home model. Physicians are supported to devise their 
own, site-appropriate solutions. As a result, we have 
observed an increased adoption of promising adher-
ence interventions, such as motivational interviewing. 
In addition, CCNC’s payment model has provided a 
direct means of support for retaining pharmacist ser-
vices and adopting good medication management and 
adherence-related practices.

What were the critical success factors in the imple-
mentation of your solution?

CCNC consulted with physicians from diverse regions 
and practice settings on ways to improve medication 
management. Our flexible approach allowed physi-
cians throughout the state to “just go out and figure 
out how to do it.” Physicians are made responsible for 
the outcomes of their patient panel and have resourc-
es provided to them to help improve those outcomes. 
While some critics have faulted this approach for its 
lack of tight central management, the Pharmacy Home 
model has proven adaptive and apolitical.        

What specific clinical and financial results have you 
experienced

The Pharmacy Home model is an essential driver of 
CCNC’s overall financial results. Analyses suggest that 
CCNC-sponsored care coordination has led to $1.5 
billion in avoided costs, including a 12 percent total 
budgetary cost avoidance in 2009. In addition, we 
have seen hospital admission rates decline by 2 per-
cent, inpatient spending decline by 5.6 percent, pre-
ventable hospital admissions decline by 12.5 percent, 
and preventable readmissions decline by 9.3 percent. 
The best thing about this is that it’s statewide, it’s not a 
pilot, so the Pharmacy Home model laid on top of the 
CCNC system can move an entire state’s outcomes.

What is one piece of advice you would offer to an-
other organization trying to improve patient medi-
cation adherence?

Focus on the patient upon leaving the hospital. If you 
are responsible for them after they leave, you better 
gather information and support those patients at home 
or leading up to the outpatient visit, or both.

12
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Since their initial use in the late 18th century, vaccines have spared millions from 
death and disability and eradicated some of history’s most devastating diseases. 
From smallpox and polio to human papillomavirus (HPV) and the flu, vaccines 
prevent, cure and lessen the impact of many illnesses and, as a result, save bil-
lions of dollars for the health care system.

Given the clear benefits of vaccines it is surprising that so many vaccines are 
underused, with many Americans not receiving recommended vaccinations in 
a timely manner. Technical challenges and a difficult business model for vac-
cine manufacturers can lead to slow development of new vaccines and disrupt 
the supply of existing products. Patients without a usual source of primary care 
find it hard to access vaccines, while those without insurance struggle with the 
costs. The result is that millions of Americans are vulnerable to illnesses that can 
be prevented.

Vaccines represent a remarkably good value for the health care system, but 
significant effort is required to achieve that value. The development of new vac-
cines must be supported in regulation and reimbursement. The remaking of our 
primary care system into high-functioning teams and medical homes must be 
leveraged to expand vaccination rates. Payment systems must be rethought to 
invest in the long-term benefits of vaccines. Finally, all parties in the health care 
system must work in concert to dispel myths and educate the public about the 
value and safety of vaccines.

Successful adoption of proven practices and implementation of policy actions 
together offer the potential to make millions healthier and save $53 billion in 
vaccine-preventable conditions, money which can be reinvested to bring us 
closer to the goal of high value health care.



Targeting the $53 billion spent annually because of vaccine underuse requires building on proven practices and implementing 
policy actions that target the root causes of the problem.2

$700 Billion 
Waste1

$53 B

THE PROBLEM

Scope of Vaccine Underuse
• One of every fi ve children is not completely up to date on recommended immunizations.3

• More than one in 10 parents uses a vaccination schedule for their children other than the U.S. 
Recommended Immunization Schedule, including delaying some shots and refusing others.4

• Twenty-fi ve percent of children lack full protection against vaccine-preventable communicable 
diseases.5

• Coverage levels for adolescents and adults are well below Healthy People 2010 targets.6

•  Avoidable Deaths: For each birth cohort of children immunized, 14 million cases of vaccine-
preventable diseases (VPD) are avoided and 33,000 VPD-related deaths are averted.7

•  Infl uenza: 36,000 deaths annually in the elderly are due to the fl u or its complications.8

Costs of Vaccine Underuse
•  Financial Cost: $10 billion in annual direct health care costs.9

• Societal Cost: $43 billion in annual indirect costs.10

Causes of Vaccine Underuse
• Shortages: Interruptions in production and supply, higher-than-expected demand, and the time 

lag between the initial development and production contribute to vaccine shortages.11

• School Exemptions: Exemptions from school immunization requirements, often easily obtained, 
have risen over the last decade.12

• Provider Financial Barriers: The product-related costs of vaccine supply acquisition and mainte-
nance and inadequate reimbursement for administering vaccines to children can be prohibitive.13

• New, Costly Vaccines: The number of new vaccines has increased in recent years, and newer 
vaccines are substantially more expensive than “traditional” vaccines.14

• Public Opinion: Increased concern regarding the supposed link between vaccines and autism, 
despite studies refuting the relationship, has led some to refuse vaccinations.15

• Income: Childhood poverty is a major risk factor for under-immunization. 
• Race and Ethnicity: Immunization rates for Hispanics (47 percent) and Blacks (52 percent) are 

signifi cantly lower than for Whites (65 percent).16

• Age: Adolescents and adults in general have lower vaccination rates than children.17

SOLUTIONS

Invest in Research and Development
• Proven Practice: Firms in the U.S. and abroad are experimenting with alternative production tech-

Vaccine underuse represents a 
signifi cant source of wasteful 
health care spending. The 
causes of vaccine underuse are 
complex and systemic, result-
ing from shortages, exemptions 
from vaccination requirements, 
provider fi nancing issues and 
health disparities.

Continued on back

Reducing Vaccine Underuse:

A $53 Billion Opportunity 

Reducing vaccine underuse 
requires building on a coordi-
nated set of proven practices in 
the fi eld coupled with policy 
actions in both the public and 
private sectors. 

• Invest in Research and Development

• Promote Medical Home Models

• Increase Timely Immunizations of Children

• Enhance Medical Leadership

• Encourage Market Entry

• Revise Funding Models 

•  Promote Vaccine Registries and IT

SOLUTIONS



nologies to reduce the lead time and dependence on egg-based production of vaccines, which could 
help to decrease vaccine shortages.18

Promote Medical Home Models
• Proven Practice: Children in states with a higher number of medical home practices received 

childhood vaccinations at a higher rate than others.19

• Proven Practice: Children achieve higher immunization rates when clinicians and providers 
focus on ensuring that every child receives all recommended vaccines.20

• Policy Action: Promote the immunization of children covered by Medicaid via medical home 
approaches.  

Increase Timely Immunization of Children
• Proven Practice: Undertaking community interventions that include education and outreach 

and increase the adoption of effective practices by health care providers.21,22

• Policy Action: Adopt public policies to ensure adequate vaccine supply and fi nancing and to 
improve tracking systems and participation in immunization registries.23,24

Enhance Medical Leadership
• Policy Action: Garner the support of hospital executives and physician leaders to educate 

hospital staff, patients and their communities about the appropriate use of vaccines.  
• Policy Action: Medical organizations should work in partnership to educate policymakers 

on the appropriate use of exemptions from mandatory immunizations.25

Encourage Market Entry
• Policy Action: Provide fi nancial incentives to accelerate the development and approval of new 

vaccines, such as those to prevent Dengue, RSV, AIDS, SARS and others.26

Revise Funding Models
• Policy Action: Encourage evidence-based practices that increase the number of vaccines ap-

propriately given by linking payment reimbursements to multiple, simultaneous vaccine adminis-
trations as well as timely immunizations. 

Promote Vaccine Registries and IT
•  Policy Action: Registries and information technologies have shown demonstrable successes in 

identifying vaccine underuse; further promotion of these approaches should help to improve the 
appropriate administration of vaccines. 
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Innovations in vaccine develop-
ment, the promotion of medical 
home models of care, increas-
ing the immunizations of chil-
dren and encouraging entry into 
untapped markets can signifi -
cantly increase the appropriate 
use of vaccines.

These interventions increase 
access to the appropriate use of 
vaccines and help to lower the 
costs of vaccine administration 
and distribution.
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What issue within reducing vaccine underuse were 
you trying to address? 

The main issue we are trying to address is vaccine 
hesitancy. Washington state has the highest vaccine 
exemption rate in the country; about 6.2 percent of 
parents choose to opt out of kindergarten vaccination 
requirements for their children, a rate that has tripled 
since 1999. In contrast, the national rate is around 2 
percent.

What was the solution you decided upon to ad-
dress the issue and why?

In 2008, Vax Northwest, a coalition of health care 
provider, nonprofit and public health groups, was 
launched. Vax Northwest is a partnership working to 
ensure all children and communities in Washington are 
protected from preventable, life-threatening diseases. 
The coalition, which includes Group Health, Seattle 
Children’s Hospital, the Washington State Department 
of Health, WithinReach and the Community Pediatric 
Foundation of Washington, was formed to provide 
parents with the information they need when making 
decisions about vaccinating their children.

Through this partnership, we created a toolkit for 
health care providers to work with parents as they 
make vaccination decisions for their children. This 
toolkit has been piloted successfully in four clinics so 
far, and the coalition plans to further test and evaluate 
its approach in 50 clinics through a randomized con-
trolled trial (RCT), which starts in early 2012. Further-
more, we have also developed community outreach 
resources, which parents can use to share information 
in their own communities.

What were the barriers you faced in the implemen-
tation of your solution?

Time is always an issue for providers because they 
only have a limited amount during an office visit to 
properly empathize with and educate concerned 
parents. In addition, there is a lot of information avail-
able to the public that is based on fraudulent scientific 
data and surrounding media and celebrity hype, which 
continues to fuel vaccine hesitancy. Lastly, this inter-
vention requires a significant cultural shift, as many 
providers will need to re-frame how they interact with 
patients.

How did you overcome these barriers?

Some of those barriers have already been overcome 
in our four pilot clinics but all of them will require more 
comprehensive testing and evaluation moving forward 
through our RCT. The issue of time has already been 
improved by using the toolkit to more quickly and ef-
fectively answer questions from families. Furthermore, 
this toolkit has also been used to give families more 
accurate and understandable information about vac-
cines. Finally, the toolkit has begun to enable a cultural 
shift among some physicians in our pilot testing, as it 
makes them better equipped to work with families. 

What were the critical success factors in the imple-
mentation of your solution?

Education and awareness among providers is essential 
to the success of the toolkit. In addition, getting other 
communities and clinics on-board is crucial to spread 
the intervention.

What specific clinical and financial results have you 
experienced?

Potential outcomes and goals for the intervention go-
ing forward include the following:
•	 Increased self-efficacy among providers in ad-

dressing vaccination concerns;
•	 Decreased vaccine hesitancy from families;
•	 Increased vaccine administration; and
•	 Improved quality of care.

What is one piece of advice you would offer to 
another organization trying to prevent hospital 
readmissions?

First, you can’t just beat parents over the head with the 
scientific data; it doesn’t work. You have to use that 
information and combine it with a more empathetic ap-
proach, where you listen to their issues, validate their 
concerns, and then provide the appropriate data and 
information. Second, addressing vaccine underuse 
is not done through a one-pronged approach, where 
the Vax Northwest toolkit is the only solution. Rather, 
addressing vaccine underuse requires a multi-pronged 
approach, where the toolkit is used in conjunction with 
an emphasis on working with communities and lever-
aging social networks in appropriate ways.
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Every year millions of Americans are hospitalized, treated and released, healthier 
for the experience. Unfortunately, far too many of those released from the 
hospital return in just a few days or weeks, often for reasons that could have 
been prevented. With the costs of hospital stays ever increasing, the result is 
billions of dollars in preventable spending.

Many patients who are readmitted were originally discharged without a clear 
understanding of their follow-up care needs or without access to a provider to 
give that follow-up care. Others fall through the cracks during transitions in care, 
failed by a fragmented system, poor processes and ineffective technology.

Preventing hospital readmissions begins in the hospital; when a patient 
is discharged, especially if they suffer from chronic disease or complex 
comorbidities, a detailed follow-up care plan is needed. Such a plan must 
account for the patient’s personal and financial circumstances, link them with 
appropriate sources of follow-up care and be communicated to the patient 
and their caregivers. In order to achieve this reality, providers need to invest in 
process and technology improvements and be financially rewarded for keeping 
patients healthy and out of the hospital.

Successful adoption of proven practices and implementation of policy actions 
together offer the potential to make millions healthier and save $25 billion in 
preventable hospital readmission, money which can be reinvested to bring us 
closer to the goal of high value health care.



Targeting the $25 billion spent annually on preventable hospital readmissions requires building on proven practices and imple-
menting policy actions that target the root causes of the problem.2

$700 Billion 
Waste1

$25 B

THE PROBLEM

Scope of Hospital Readmissions
• Nearly one in every fi ve Medicare patients discharged from the hospital is readmitted within 30 

days.3

• Across all insured patients, the preventable readmission rate is 11 percent; for Medicare patients 
the rate is 13.3 percent.4,5

• 836,000, or 12 percent, of the more than 7 million 30-day hospital readmissions that occur each 
year are preventable.6

Costs of Hospital Readmissions
• Preventable hospital readmissions cost the U.S. health care system an estimated $25 billion an-

nually.7

Reasons for Readmission
• Patients experience preventable medical errors and complications during the fi rst hospital stay.
• Patients have limited or no access to effective post-hospital follow-up care (e.g. rehabilitation) in 

their communities.
• Patients and their families are inadequately informed about appropriate post-discharge care. 
• Hospital records and discharge instructions are not effectively and effi ciently disseminated to 

primary care clinicians and other post-discharge care providers to support the patient’s recov-
ery.

Types of Patients Readmitted
• Preventable readmission rates are highest among patients with heart failure, COPD, psychoses, 

intestinal problems and/or those who have had various types of surgery (cardiac, joint replace-
ment or bariatric procedures).8

SOLUTIONS

Change Admission Procedures
• Proven Practice: Requiring that hospital admission authorization includes both the identifi cation of a 

health care professional to manage post-discharge care and a process for health care professionals to 
receive hospital records and discharge plans.

Upgrade Discharge Processes
• Proven Practice: Requiring that discharge procedures include scheduling initial appointments 

Preventable hospital readmis-
sions represent a signifi cant 
source of wasteful health care 
spending. The causes of hospi-
tal readmissions are complex 
and systemic, resulting from 
poor discharge procedures and 
inadequate follow-up care.

Continued on back

Preventing Hospital Readmissions:

A $25 Billion Opportunity 

Reducing preventable 
hospital readmissions requires 
building on a coordinated set of 
proven practices in the fi eld 
coupled with policy actions in 
the public and private sectors. 

• Change Admission Procedures

• Upgrade Discharge Processes

• Improve Follow-up Care

• Enhance Technology Interventions

• Reform Payment for Providers

• Expand Quality Measurement

SOLUTIONS



for patients with health care professionals who will provide follow-up care. 
• Proven Practice: Creating clear and detailed discharge plans tailored to patients as well as 

other key stakeholders: family members, clinicians, case managers and payers.
• Proven Practice: Conducting medication reconciliation to ensure that pre- and post-discharge 

medication lists are consistent and utilize clinical pharmacists for post-discharge phone calls to 
monitor medication use.9

Improve Follow-up Care
• Proven Practice: Providing patients with timely access to community-based care, such as 

health care professional visits.
• Proven Practice: Using nurse advocates to arrange timely post-discharge follow-up appoint-

ments with patients’ primary care providers.10

Enhance Technology Interventions
• Proven Practice: Using profiling systems to identify patients at high risk for readmissions 

and connect them to additional discharge support.11

• Proven Practice: Monitoring patients in their homes using tele-health technologies to 
transmit clinical data to providers. 

• Proven Practice: Empowering patients through tele-health systems to be better informed 
about their conditions and self-care measures they can take to prevent readmissions.

Reform Payment for Providers 
• Policy Action: Reward providers with a share of net fi nancial savings earned from reducing 

costly and preventable hospital readmissions. 
• Policy Action: Create alternative payment models, such as bundled payments, to cover the 

entire episode of care and promote coordination and the delivery of high-value services.
• Policy Action: Encourage adequate payment for proven technologies that monitor and support 

compliance in patient groups at highest risk of readmission.
• Policy Action: Encourage private payers to follow Medicare’s lead on reducing payments to 

hospitals for preventable hospital readmissions. 

Expand Quality Measurement
• Policy Action: Measure whether patients received adequate continuity of care planning, includ-

ing post-discharge instructions, information about help they will need at home, and symptoms 
they should watch for during their recovery.

THE PROBLEM
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Hospital readmissions can be 
prevented by improving proce-
dures for admitting and dis-
charging patients, providing 
enhanced follow-up care and 
utilizing HIT.

A number of tested policy ac-
tions have track records in re-
ducing readmissions, including 
changing payment systems and 
creating new readmission-
based quality measures.
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What issue within preventing hospital readmissions 
were you trying to address? 

The main problem was a very high readmission rate of 
patients with congestive heart failure (CHF). The hos-
pital had a corporate goal to reduce 30-day readmis-
sions of patients with CHF.

What was the solution you decided upon to ad-
dress the issue and why?

Care Solutions, a department of Cleveland Regional 
Medical Center, was formed to provide community 
care management. Our department is staffed with 
registered nurses and social workers who visit pa-
tients in their homes to provide education about their 
diagnoses. You can learn so much about an individual 
when you see their environment and patients are more 
difficult to educate in the hospital, as they do not feel 
good. This, in turn, allows our staff to help the patients 
develop a plan for changing lifestyle habits that affect 
their health.

What were the barriers you faced in the implemen-
tation of your solution?

One of the barriers from the clinical perspective was 
the inconsistency of referrals from the hospital case 
managers. Another barrier was non-compliance from 
patients, due to a lack of transportation to grocery 
stores, insufficient funds to purchase medications or 
healthy foods, feelings of hopelessness with a diag-
nosis of CHF and lack of education about CHF as a 
condition.

How did you overcome these barriers?

The problem of inconsistency of referrals from hospital 
case managers was remedied by initiating a process 
that would refer all CHF patients who were readmitted 
within 30 days to be followed by Care Solutions. As 
success with the patients was noted and readmissions 
declined, a cost savings analysis was completed. Ad-
ditionally, the problem of non-compliant patients was 
alleviated by requiring one-on-one time and relation-
ship building between staff and patients to get them 
to open up with some of their concerns and problems. 
Most interesting was that their problems were often 
related to social needs, not just a diagnosis. 

What were the critical success factors in the imple-
mentation of your solution?

As the program demonstrated success with identify-
ing causative factors for the patients’ readmissions, 
we realized that building a relationship with the patient 
is crucial. In turn, the assessment tool that we utilized 
gave a holistic view of the patient’s needs, so they 
were viewed as a person, not just a diagnosis. One 
of our nurses was primarily focused on this program 
and would consult our social workers for suggestions 
on meeting unmet needs of the clients. Lastly, our 
cardiologists are aware of the success of the program 
and make direct referrals. Some of the patients have 
been identified as needing other services, and through 
the CHF program have been connected to beneficial 
programs.

What specific clinical and financial results have you 
experienced?

Care Solutions has seen a number of clinical and 
financial improvements as a result of this program. Re-
admissions have been reduced by half, as has average 
length of stay. In addition, costs have been significant-
ly reduced. Furthermore, Care Solutions sent out client 
satisfaction forms to patients in the CHF program. 
Their comments reflect that they felt that someone 
cared about their situation and that the education they 
received was beneficial, and their scores have consis-
tently been 100 percent since the program began. With 
the program now in its eighth year, physicians have 
continued to make direct referrals for some of their 
patients who are at risk.

What is one piece of advice you would offer to 
another organization trying to prevent hospital 
readmissions?

Don’t give up and measure your process changes. This 
is such a big project to take on, and it has so many 
complex variables. As you implement new processes, 
be sure to measure the outcomes to determine if you 
are making the impact intended. If not, continue to 
seek new solutions and improvements.
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Thanks to advances in therapies, technologies and care practices, many health 
conditions can be effectively managed in the clinic and community settings. 
Cardiovascular conditions, diabetes, asthma, pulmonary disease and some 
infections, collectively called ambulatory care sensitive conditions (ACSCs), can 
all be treated in outpatient care settings. Yet millions of Americans suffering from 
these conditions are hospitalized each year, incurring billions in unnecessary 
costs.

The hospitalization of patients with ACSCs represents a systemic failure. Those 
at greatest risk of hospitalization for ACSCs are often the patients in greatest 
need: low-income individuals, Medicaid recipients, the uninsured and those 
without access to a usual source of ambulatory care. Common among these 
groups is a difficulty in accessing high quality, affordable primary care in their 
communities.

Core to solving the problem of ACSC hospitalizations is increasing the 
availability of primary care in at-risk communities. This can take the form of 
traditional physician’s offices or community health centers, conveniently located 
in underserved communities, or through more innovative approaches, such as 
primary care delivered in retail clinics. In conjunction, the expansion of insurance 
and coverage models which promote access and encourage preventative 
care, such as the Medicaid Managed Care program, can improve disease 
management and prevent hospitalizations. Finally, all ambulatory care settings 
can work to improve their chronic disease management activities and partner 
with patients in their own health.

Successful adoption of proven practices and implementation of policy actions 
together offer the potential to make millions healthier and save $31 billion in 
hospitalizations for ambulatory care sensitive conditions, money which can be 
reinvested to bring us closer to the goal of high value health care.



Targeting the $31 billion spent annually on ambulatory care sensitive condition (ACSC) hospital admissions requires building on 
proven practices and implementing policy actions that target the root causes of the problem.2

$700 Billion 
Waste1

$31 B

THE PROBLEM

Defi ning Ambulatory Care Sensitive Conditions
• Ambulatory care sensitive conditions are those “for which good outpatient care can potentially 

prevent the need for hospitalization, or for which early intervention can prevent complications or 
more severe disease.”3

Scope of ACSC Hospitalizations
• From 1994-2003, hospital admission rates increased for fi ve of 16 ACSCs: hypertension (by 

26 percent); short-term complications of diabetes (20 percent); chronic obstructive pulmonary 
disease (12 percent); bacterial pneumonia (8 percent); and urinary tract infections (7 percent).4

• Between 1999 and 2007, among adults with Medicaid, the ED visit rate for ACSCs per 1,000 
enrollees increased from 66.4 to 83.9.5

Costs of ACSC Hospitalizations
•  In 2006, hospital costs for potentially preventable conditions totaled nearly $30.8 billion, which 

is one of every $10 of total hospital expenditures.6

•  Congestive heart failure and bacterial pneumonia were the two most common reasons for po-
tentially preventable hospitalizations in 2006, accounting for half of the total hospital costs ($8.4 
billion and $7.2 billion, respectively) for all preventable hospitalizations.7

Patients at Risk for ACSC Hospitalizations
• Medicaid recipients and the uninsured: Among working age adults, those receiving Medicaid 

and the uninsured had higher ACSC hospitalization rates than insured individuals.8

• Individuals with diffi culty accessing care: Medicare benefi ciaries in fair or poor health who re-
sided in a primary care shortage area were 1.82 times more likely to experience a preventable 
hospitalization as compared to similar individuals in non-shortage areas.9

• Racial and ethnic minorities and persons of low socioeconomic status: Racial and ethnic minori-
ties and individuals with low socioeconomic status are more likely than non-minorities and indi-
viduals of higher socioeconomic status to be hospitalized due to ACSCs.10,11,12,13

SOLUTIONS

Increase Access to Community Health Centers
• Proven Practice: Among low-income and elderly patients in medically underserved areas, those with 

access to federally qualifi ed community health centers had 21 percent fewer preventable hospitaliza-
tions than those without access to such clinics.14

Hospital admissions for ambu-
latory care sensitive conditions 
(ACSC) represent a signifi cant 
source of wasteful health care 
spending. The causes of ACSC 
admissions are complex and 
systemic, resulting from dis-
parities in income and race, 
inadequate access to care, and 
a lack of private insurance cov-
erage.

Continued on back

Decreasing Hospital Admissions for 
Ambulatory Care Sensitive Conditions:

A $31 Billion Opportunity 

Reducing ACSC admissions 
requires building on a coordi-
nated set of proven practices in 
the fi eld coupled with policy 
actions in both the public and 
private sectors. 

• Increase Access to Community Health 
Centers

• Reduce Patient Travel Time

• Change Medicaid Re-enrollment Policies

• Expand Medicaid Managed Care

• Increase Availability of Primary Care Ser-
vices

• Improve Chronic Disease Management

SOLUTIONS



Reduce Patient Travel Time
• Proven Practice: Patients in the Veterans Administration who traveled less than 30 minutes to 

their nearest provider had fewer ACSC hospitalizations.15

Change Medicaid Re-enrollment Policies
• Proven Practice: California extended the eligibility re-determination period from three months 

to 12 months, resulting in 3,060 fewer ACSC hospitalizations in the fi rst year among children 
and an estimated $17 million reduction in hospitalization costs.16

Expand Medicaid Managed Care
• Proven Practice: Individuals covered by a mandatory Medicaid Managed Care program 

had a 33 percent lower rate of ACSC hospitalizations as compared to Medicaid fee-for 
service recipients.17

Increase Availability of Primary Care Services
• Proven Practice: Increasing physician supply by 40.2 per 100,000 reduced the ACSC hospi-

talization rate by 14 percent for children, 7 percent for 18-39 year olds and 8 percent for 40-64 
year olds.18,19

• Policy Action: Enhance access to primary care for the uninsured, underinsured, Medicaid-
insured and medically underserved populations.20,21

• Policy Action: Expand affordable and comprehensive health care coverage to the uninsured. 

Improve Chronic Disease Management
• Policy Action: Educate patients and parents of children about how to control a chronic condi-

tion, as educational interventions for patients with asthma have been shown to reduce their risk 
of hospitalization by 36 to 43 percent.22,23,24

• Policy Action: Increase the use of effective care coordination programs for those with chronic 
disease, as discharge planning plus post-discharge support for patients with heart failure has 
been shown to reduce hospital readmissions by 25 percent on average.25

THE PROBLEM
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Increasing access to primary 
care and community health 
centers, reducing patient travel 
time, increasing Medicaid re-
enrollment time and expanding 
the Medicaid Managed Care 
program can signifi cantly de-
crease ACSC hospital admis-
sions.

These interventions represent a 
renewed emphasis on primary 
and community care, especially 
improving chronic disease man-
agement, which helps to im-
prove quality of care and re-
duce costs.
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What issue within decreasing hospital admissions 
for ACSCs were you trying to address? 

The Community Asthma Initiative (CAI), a program 
of Children’s Hospital Boston (CHB), was developed 
with the aim of reducing the number of asthma-related 
hospitalizations, emergency department visits, and 
missed school and work days by helping children and 
their families from neighboring Boston communities 
manage their asthma.

What was the solution you decided upon to ad-
dress the issue and why?

Asthma is the leading cause of hospitalization at CHB. 
Moreover, the asthma hospitalization rate for Latino 
and Black children in Boston was five times higher 
than the rate for White children in 2003. As a result, the 
target population for our program is primarily Latino 
and Black children with asthma between the ages of 2 
and 18 in Boston who have had prior hospitalizations 
and/or ED visits. 

CAI uses a comprehensive, socio-ecological ap-
proach to address asthma health disparities, including 
enhanced patient care, access to services, quality im-
provement evaluation, training, community education 
and advocacy for policy change. The services provid-
ed include nurse case management for an individual-
ized care plan, such as coordination with primary care 
and allergists; home visits, including environmental as-
sessments, integrated pest management plans, smok-
ing cessation programs and asthma education; and 
connection to community resources for patients from 
neighboring Boston communities identified through ED 
visits or inpatient admissions.

What were the barriers you faced in the implemen-
tation of your solution?

The primary barrier has been financial, specifically, 
obtaining sustainable funding for the program. In 2007, 
CHB was awarded $2 million dollars over five years 
from the CDC’s REACH program to eliminate racial 
and ethnic health disparities among minority popula-
tions. We were one of 40 organizations selected from 
22 states across the country to receive such funding. 
This funding has experienced recent cuts, which will 
clearly affect our ability to work effectively. Further-
more, the nature of the work makes it hard to get 

reimbursed under the fee-for-service model. Much of 
the work we do is not traditionally done in the clinic or 
hospital; rather, it is done primarily through nurse and 
community health worker home visits and phone calls.

How did you overcome these barriers?

We have tried to collaborate with Medicaid to find 
ways to reimburse CAI’s activities but it has been dif-
ficult to identify a solution. 

What were the critical success factors in the imple-
mentation of your solution?

Success in the CAI program has largely been a result 
of strong cultural competency and awareness. Much of 
our staff, from nurse practitioners to community health 
workers, is bicultural and bilingual. Cultural sensitivity 
is a necessity given that over 90 percent of the popula-
tion we serve is Latino and Black children.

What specific clinical and financial results have you 
experienced?

Parental reports of children in the CAI program at 6 
and 12 months as compared to baseline have shown 
the following: significant reductions in ED visits (64 
percent), hospitalizations (79 percent), days of limited 
physical activity (32 percent), missed school days (41 
percent), missed parent/caregiver work days (46 per-
cent), and an increase in current asthma action plans 
(56 percent). The return-on-investment was 1.46 over 
two years and 1.73 including quality-of-life calcula-
tions. This information has been used to implement 
pilot bundled payments for non-reimbursable care. 
Overall, CAI has remarkably improved health outcomes 
and has been shown to be a cost-effective interven-
tion.

What is one piece of advice you would offer to 
another organization trying to decrease hospital 
admissions for ACSCs?

Nurse involvement with case management, care 
coordinators, home visits and supervision of the com-
munity health worker home visits has been critical to 
the success of the program and to addressing health 
disparities for children and families living with asthma.
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To err may be human, but medication errors in the health care system exact a 
considerable human and financial toll. While the introduction and availability of 
new medications has improved the health of countless Americans, those same 
medications, offered in error, cost billions of dollars in unnecessary spending 
and claim thousands of lives.

Preventable medication errors occur in all care settings, from hospitals to clinics, 
and at all steps of the care process. They may be the result of a mistake in 
dosing, a foreseeable allergic reaction by a patient or an interaction with another 
medication. Often they are caused by the fragmentation of care, especially 
for the complex chronically ill, and are exacerbated by the lack of information 
technology resources and data sharing.

Like many other areas of waste and inefficiency, reducing medication errors 
requires changes in the structure and financing of the health care system, paired 
with new ways of working. Care coordination and integrating the patient into the 
care team improves transitions and provides more checks throughout the care 
process. These new care delivery approaches must be supplemented with new 
technologies to catch errors and new payment models to incentivize and reward 
best practices and healthy outcomes. 

Successful adoption of proven practices and implementation of policy actions 
together offer the potential to make millions healthier and save $21 billion in 
preventable medication errors, money which can be reinvested to bring us 
closer to the goal of high value health care.

Targeting the $21 billion spent annually on preventable medication errors requires building on proven practices and implementing 
policy actions that target the root causes of the problem.

$700 Billion 
Waste1

$21 B

THE PROBLEM

Scope of Medication Errors
• Each year in the U.S., serious preventable medication errors occur in 3.8 million inpatient admis-

sions and 3.3 million outpatient visits.2,3

• The Institute of Medicine, in its report To Err Is Human, estimated 7,000 deaths in the U.S. each 
year are due to preventable medication errors.4

Costs of Medication Errors
• Inpatient preventable medication errors cost approximately $16.4 billion annually.5

• Outpatient preventable medication errors cost approximately $4.2 billion annually.6,7

Prescription Errors
• Dosing errors make up 37 percent of all preventable medication errors.8

• Drug allergies or harmful drug interactions account for 11 percent of preventable medication errors.9

• Preventable medication reconciliation errors occur in all phases of care: 22 percent during ad-
missions, 66 percent during transitions in care and 12 percent during discharge.10

• Approximately 100 undetected dispensing errors can occur each day as a result of the signifi -
cant volume of medications dispensed.11

Fragmentation of Care
• Only 13 percent of primary care physicians reported that they communicated with a pharmacist 

regarding new prescriptions.12

Lack of Information Technology Infrastructure
• EMR systems that are described as fully functional and had a prescribing function were reported by 

only 4 percent of physicians.13

• Electronic prescribing is used by only 32 percent of physicians in ambulatory care settings.14

SOLUTIONS

Improve Care Coordination
• Proven Practice: Improved communication among physicians, pharmacists and nurses prevented 

85 percent of serious medication errors.15

• Proven Practice: Including a pharmacist on routine medical rounds led to a 78 percent reduc-
tion in medication errors.16 Adding a pharmacist to a physician rounds team in an intensive care 
unit led to annual savings of $270,000.17

Preventable medication errors 
represent a signifi cant source 
of wasteful health care spend-
ing. The causes of medication 
errors are complex and sys-
temic, resulting from the frag-
mented nature of the care de-
livery system and the failure to 
effectively share and use health 
care data.

Continued on back

Preventing Medication Errors:

A $21 Billion Opportunity 

Reducing preventable 
medication errors requires 
building on a coordinated set of 
proven practices in the fi eld 
coupled with policy actions in 
the public and private sectors. 

• Improve Care Coordination

• Facilitate Patient Engagement

• Require Pharmacist Follow-up

• Enhance Technology Interventions

• Increase Incentive Payments

• Update Accreditation/Certifi cation
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Facilitate Patient Engagement
• Proven Practice: Medication errors can be reduced through active engagement of patients and 

family caregivers with the care team, the use of patient safety checklists, and increased aware-
ness of publicly reported hospital safety records.

• Policy Action: Adopt Joint Commission recommendations for medication reconciliation, ensur-
ing that medications are reconfi rmed and reviewed with the patient at each transition in care.18,19

• Policy Action: Empower patients and family caregivers to manage their medications by keeping 
PHRs and personal medication lists and informing them about the purpose, effects, and side ef-
fects of their medications.20

Require Pharmacist Follow-up
• Proven Practice: Patients who received pharmacist follow-up calls were 88 percent less likely 

to have a preventable medication error resulting in an ED visit or hospitalization.21

Enhance Technology Interventions
• Proven Practice: e-Prescribing systems reduced medication errors by 85 percent and 

generated net cost savings of $403,000 in ambulatory care settings.22,23

• Proven Practice: Verifying the correct drug dosage with Bar Code Electronic Medication Ad-
ministration System (eMAR) technology led to a 51 percent reduction in medication errors and 
annual savings of $2.2 million in a large academic hospital.24,25

• Proven Practice: Computerized Physician Order Entry (CPOE) with clinical support reduced 
serious medication errors by 81 percent.26

Increase Incentive Payments
• Policy Action: Assist health professionals and hospitals in adopting clinical IT tools (EHRs, 

e-prescribing, CPOE and eMAR), achieving “meaningful use” standards (drawn from HIT Policy 
Committee recommendations) and earning federal incentive payments.

• Policy Action: Provide private and state payer-based fi nancial incentives to providers using 
evidence-based practices that reduce medication errors and using EHRs that generate key 
patient medication information (active medication lists, medication allergy lists).

• Policy Action: Encourage providers to participate in the CMS Electronic Prescribing (eRx) In-
centive Program.

Update Accreditation/Certifi cation
• Proven Practice: Certifying providers as trained and profi cient in teamwork. 
• Policy Action: Have specialty societies encourage providers to participate in the CMS Physician 

Quality Reporting Initiative (PQRI) for documenting current medications in the medical record.
• Policy Action: Set standards and require public reporting of medication errors as a condition for 

state licensure.

THE PROBLEM

1. NEHI. (2008). How Many More Studies Will It Take? A 
Collection of Evidence That Our Health Care System Can Do 
Better. Retrieved from http://www.nehi.net/publications/30/
how_many_more_studies_will_it_take. Last accessed 
October 2011.

2. Massachusetts Technology Collaborative and NEHI. 
(2008). Saving Lives, Saving Money: The Imperative for 
CPOE in Massachusetts. Retrieved from www.nehi.net/
publications/8/saving_lives_saving_money_the_impera-
tive_for_computerized_physician_order_entry_in_massachu-
setts_hospitals. Last accessed on October 2011. 

3. Center of Information Technology Leadership. (2007). The 
Value of Computerized Provider Order Entry in Ambulatory 
Settings. Retrieved from http://www.partners.org/cird/pdfs/
CITL_ACPOE_Full.pdf. Last accessed October 2011.

4. Institute of Medicine. (1999). To Err Is Human: Building a 
Safer Health System. Washington, DC: National Academy 
Press. 

5. Massachusetts Technology Collaborative and NEHI. 2008.

6. Center of Information Technology Leadership. 2007.

7. Burton, M.M., Hope, C., Murray, M.D., et al. (2007). The 
cost of adverse drug events in ambulatory care. AMIA Annu 
Symp Proc, 90-93. 

8. Bobb, A., Gleason, K., Husch, M., et al. (2004). The epide-
miology of prescribing errors. Arch Intern Med, 164(7), 785-792.

9. Bobb, Gleason, Husch, et al. 2004.

10. Santell, J.P. (2006). Reconciliation failures lead to medi-
cation errors. Jt Comm J Qual Patient Saf, 32(4), 225-229.

11. Cina, J.L., Gandhi, T.K., Churchill, W., et al. (2006). How 

many hospital pharmacy medication dispensing errors go 
undetected? Jt Comm J Qual Patient Saf, 32(2), 73-80.

12. Ranelli, P.L., Biss, J. (2000). Physicians’ perception of 
communication with and responsibilities of pharmacists. J Am 
Pharm Assoc, 40(5), 625-630.

13. Hsiao, C.J., Burt, C.W., Rechtsteiner, E., et al. (2008). 
Preliminary Estimates of Electronic Medical Records Use by 
Offi ce-Based Physicians. Atlanta, GA: National Center for 
Health Statistics (NCHS). Retrieved from www.cdc.gov/nchs/
data/hestat/physicians08/physicians08.pdf. Last accessed 
October 2011.

14. Grossman, J.M. (2006). Even When Physicians Adopt 
E-Prescribing, Use of Advanced Feature Lags. Washington, 
DC: Center for Studying Health System Change. Issue 
Brief No. 133. Retrieved from www.hschange.com/CON-
TENT/1133/1133.pdf. Last accessed October 2011.

SOLUTIONS

15. Fortescue, E.B., Kaushal, R., Landrigan, C.P., et al. 
(2003). Prioritizing strategies for preventing medication errors 
and adverse drug events in pediatric inpatients. Pediatrics, 
111(4 Pt 1), 722–729.

16. Kucukarslan, S.N., Peters, M., Mlynarek, M., et al. (2003). 
Pharmacists on rounding teams reduce preventable adverse 
drug events in hospital general medicine units. Arch Intern Med, 
163(17), 2014-2018.

17. Leape, L.L., Cullen, D.J., Clapp, M.D., et al. (1999). Phar-
macist participation on physician rounds and adverse drug 
events in the intensive care unit. JAMA, 282(3), 267-270.

18. Joint Commission on Accreditation of Healthcare Orga-
nizations. (2006). Using medication reconciliation to prevent 

errors. Sentinel Event Alert, 35, 1-4.

19. National Priorities Partnership. (2008). National Priori-
ties and Goals: Aligning Our Efforts to Transform America’s 
Healthcare. Washington, DC: National Quality Forum. 

20. Sabogal, F., Coots-Miyazaki, M., Lett, J.E. (2007). Ten 
effective care transitions interventions: improving patient 
safety and healthcare quality. CAHQ Journal, 31(2), 15-19. 

21. Schnipper, J.L., Kirwin, J.L., Cotugno, M.C., et al. (2006). 
Role of pharmacist counseling in preventing adverse drug 
events after hospitalization. Arch Intern Med, 166(5), 565-571.

22. Kaushal, R., Kern, L.M., Barrón, Y., et al. (2010). Elec-
tronic prescribing improves medication safety in community-
based offi ce practices. J Gen Intern Med, 25(6), 530-536.

23. Weingart, S.N., Simchowitz, B., Padolsky, H., et al. 
(2009). An empirical model to estimate the potential impact 
of medication safety alerts on patient safety, health care uti-
lization, and cost in ambulatory care. Arch Intern Med, 169(16), 
1465-1473.

24. Poon, E.G., Keohane, C.A., Yoon, C.S., et al. (2010). 
Effect of bar-code technology on the safety of medication 
administration. N Engl J Med, 362(18),1698-1707.

25. Maviglia, S.M., Yoo, J.Y., Franz, C., et al. (2007). Cost-
benefi t analysis of a hospital pharmacy bar code solution. 
Arch Intern Med, 167(8), 788-794.

26. Bates, D.W., Teich, J.M., Lee, J., et al. (1999). The impact 
of computerized physician order entry on medication error 
prevention. J Am Med Inform Assoc, 6(4), 313-321.

Using care coordination 
strategies, interdisciplinary 
teamwork and information 
technologies can signifi cantly 
reduce preventable 
medication errors.

These interventions increase 
the availability of data, provide 
clinical decision support, 
engage the patient and 
improve the accuracy of 
prescriptions.
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What issue within preventing medication errors 
were you trying to address? 

We wanted to estimate the impact of medication safety 
alerts on patient safety, health care utilization and cost 
in ambulatory care. Specifically, we looked at the po-
tential of reducing the number and severity of adverse 
drug events (ADE) in the ambulatory care setting.

What was the solution you decided upon to ad-
dress the issue and why?

Our study examined medication alerts generated by 
PocketScript, an electronic prescribing application that 
allows clinicians to transmit prescriptions electronically 
to a pharmacy via a computer or a handheld device. 
When a prescriber attempts to order a drug, the 
system checks whether the prescribed medication 
interacts with any medications on the patient’s profile, 
drawing on a list of medication interactions. If an 
interaction is detected, a warning banner is displayed 
showing the severity of the interaction (high, medium 
or low), along with a description of the interaction. 

Because ambulatory care clinicians override as many 
as 91 percent of drug interaction alerts, the potential 
benefit of e-prescribing with decision support is 
uncertain. Although overriding alerts may jeopardize 
the potential impact of these systems, it is possible 
that even a small number of accepted alerts may 
reduce patient harm, decrease unnecessary utilization 
of health care services and save money over time. As a 
result, our study hypothesized that e-prescribing alerts 
that clinicians accepted would, in aggregate, benefit 
patients, lower health care costs and help to validate 
the continued use of these systems.

What were the barriers you faced in the implemen-
tation of your solution?

“Alert fatigue” from physicians is a concern with e-
prescribing, as providers felt some alerts were dis-
tracting. In addition, the disproportionate relationship 
between the number of alerts and the patient safety 
and financial benefits of e-prescribing in this study can 
make one wonder whether the juice is, in fact, worth 
the squeeze. Lastly, generalizability of the study was 
restricted by the use of a single e-prescribing system 
and drug interaction alert database.

How did you overcome these barriers?

Alert fatigue from physicians can be ameliorated to a 
degree through the use of “non-interruptible” alerts 

in e-prescribing systems, which display some of the 
more distracting alerts to providers but do not require 
them to do anything about them. Additionally, our cost 
estimates did not take into consideration savings that 
might accrue from other areas, such as from improved 
formulary adherence and increased use of generic 
drugs, which could improve the argument for e-pre-
scribing. Lastly, despite concerns of generalizability in 
our study, in 2008, the PocketScript system was used 
by 8 percent of Massachusetts prescribers and ap-
proximately 4,000 eligible prescribers in 18 states, and 
many of its features are common to many commercial 
and home-grown e-prescribing systems. 

What were the critical success factors in the imple-
mentation of your solution?

Meaningful Use criteria through the Affordable Care 
Act include incentives for safe prescribing, which 
continue to further the encouragement of HIT, EMRs 
and e-prescribing. In addition, some insurance 
companies have been creating incentives for 
e-prescribing. Lastly, despite an up-front time cost, 
providers have been interested in doing this, which is 
crucial to preventing medical errors.

What specific clinical and financial results have you 
experienced?

Our study found electronic drug alerts likely prevented 
402 ADEs, including 49 potentially serious, 125 
significant and 228 minor ADEs. Accepted alerts may 
have also prevented a death in 3 cases, permanent 
disability in 14 and temporary disability in 31. Alerts 
also potentially resulted in 39 fewer hospitalizations, 
34 fewer ED visits, and 267 fewer office visits, for a 
cost savings of $402,619. Based on our estimates, 331 
alerts were required to prevent 1 ADE, and a few alerts 
(10 percent) likely accounted for 60 percent of ADEs 
and 78 percent savings.

What is one piece of advice you would offer to 
another organization trying to prevent hospital 
readmissions?

First, technology can create safer health care, but be 
wary of easy solutions. Second, consider opportunities 
to engage patients in preventing medication errors.

For more information, see: Weingart, S.N., Simchowitz, B., Padolsky, 
H., et al. (2009). An empirical model to estimate the potential impact 
of medication safety alerts on patient safety, health care utilization, 
and cost in ambulatory care. Arch Intern Med, 169(16), 1465-1473.
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Facilitate Patient Engagement
• Proven Practice: Medication errors can be reduced through active engagement of patients and 

family caregivers with the care team, the use of patient safety checklists, and increased aware-
ness of publicly reported hospital safety records.

• Policy Action: Adopt Joint Commission recommendations for medication reconciliation, ensur-
ing that medications are reconfi rmed and reviewed with the patient at each transition in care.18,19

• Policy Action: Empower patients and family caregivers to manage their medications by keeping 
PHRs and personal medication lists and informing them about the purpose, effects, and side ef-
fects of their medications.20

Require Pharmacist Follow-up
• Proven Practice: Patients who received pharmacist follow-up calls were 88 percent less likely 

to have a preventable medication error resulting in an ED visit or hospitalization.21

Enhance Technology Interventions
• Proven Practice: e-Prescribing systems reduced medication errors by 85 percent and 

generated net cost savings of $403,000 in ambulatory care settings.22,23

• Proven Practice: Verifying the correct drug dosage with Bar Code Electronic Medication Ad-
ministration System (eMAR) technology led to a 51 percent reduction in medication errors and 
annual savings of $2.2 million in a large academic hospital.24,25

• Proven Practice: Computerized Physician Order Entry (CPOE) with clinical support reduced 
serious medication errors by 81 percent.26

Increase Incentive Payments
• Policy Action: Assist health professionals and hospitals in adopting clinical IT tools (EHRs, 

e-prescribing, CPOE and eMAR), achieving “meaningful use” standards (drawn from HIT Policy 
Committee recommendations) and earning federal incentive payments.

• Policy Action: Provide private and state payer-based fi nancial incentives to providers using 
evidence-based practices that reduce medication errors and using EHRs that generate key 
patient medication information (active medication lists, medication allergy lists).

• Policy Action: Encourage providers to participate in the CMS Electronic Prescribing (eRx) In-
centive Program.

Update Accreditation/Certifi cation
• Proven Practice: Certifying providers as trained and profi cient in teamwork. 
• Policy Action: Have specialty societies encourage providers to participate in the CMS Physician 

Quality Reporting Initiative (PQRI) for documenting current medications in the medical record.
• Policy Action: Set standards and require public reporting of medication errors as a condition for 

state licensure.
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Using care coordination 
strategies, interdisciplinary 
teamwork and information 
technologies can signifi cantly 
reduce preventable 
medication errors.
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improve the accuracy of 
prescriptions.
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