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Psychosis in Parkinson’s: Now We Can Treat it 
without Making Other Symptoms Worse

Mary O’Hara
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Summary

Over the course of their illness, at least half of all people diagnosed with Parkinson’s disease will develop 
another set of symptoms known as Parkinson’s disease psychosis (PDP). The impact on the patient and their 
family – often because they don’t know what is happening – can be devastating. To make matters worse, drugs 
for treating psychosis can heighten the physical symptoms of Parkinson’s disease. In recent months, however, 
a new drug has become available. It is the first of its kind and specifically treats psychosis without affecting 
other symptoms. Mary O’Hara reports on a new hope.

Key Points

• Between 7 and 10 million people are estimated to have Parkinson’s disease worldwide. 
• This means several million people will also develop PDP and experience sometimes debilitating 

delusions and hallucinations.
• PDP remains largely hidden, misunderstood and undertreated.
• For the first time a variety of “really exciting” therapies could be on course to offer relief for people 

with Parkinson’s in general, and also for those with PDP.

ONE NIGHT WITHOUT WARNING, JAY SAGEN LEAPT 
from his bed and grabbed the quilt, then ran downstairs and threw 
it out onto the street. He was certain there was a large black snake 
in it. His startled wife Diane hurried after him and tried to explain 
that nothing was there. “But he wasn’t listening to me trying to talk 
sense into him.”

Then Jay began seeing black cats everywhere in the house. 
He believed there were groups of people on the property at night 
too, and that a creature called Big Boy was in their bed with them. 
Sometimes, he believed he’d whiled away whole afternoons 
talking to his brother in the living room of their cozy California 
home south of Los Angeles.

He simply didn’t understand when Diane told him his brother 
was never there.

Jay, a 77-year-old artist, taught for decades at local community 
colleges. He was diagnosed with Parkinson’s disease in 2009 after 
a neurologist observed his tremors and other physical symptoms, 
including stiffness. Diane, a therapist now aged 73, was not scared: 
“We’ll deal with it, if that’s what it is,” she thought.

Preparing for the tough adjustment to life as the primary 
caregiver to a person with a neurodegenerative illness, Diane knew 
the disease was associated with health problems ranging from 
difficulty sleeping to tremors and slowing of movement. She also 
expected that it would take a toll on her time and energy as she 
assisted Jay with his physical impairments.

What she didn’t know – and what few people even within the 
medical and caring professions realize – is that over the course of 
their illness at least half of all people diagnosed with Parkinson’s 

disease will develop another set of symptoms known as Parkinson’s 
disease psychosis (PDP). The impact on the patient and their 
family – often because they don’t know what is happening – can 
be devastating.

Jay’s PDP symptoms began as frustrating, annoying behaviors. 
He would insist Diane was stealing from the family finances, for 
example, or accuse her of being unfaithful after 50-odd years of 
marriage. Eventually, the manifestations became more serious. 
He was increasingly seeing things and people that weren’t there. 
He was frightened. On one occasion Diane returned from work 
to learn Jay was in hospital. He’d fallen badly while charging out 
of the house because he had become convinced he was late for a 
party. “When I think back, that was disturbing,” she says. “I would 
think: ‘How bad is this going to get?’”

There was no answer to her question. PDP brings with it a 
number of serious related issues, such as a higher risk of premature 
death. To make matters worse, drugs for treating psychosis can 
heighten the physical symptoms of Parkinson’s disease. In recent 
months, however, a new drug has become available. It is the first 
of its kind and specifically treats psychosis without affecting other 
symptoms – but for people like Jay and Diane, questions about 
who the drug might help, who can get access to it, and how much 
it costs now loom large.

“Parkinson’s is pretty easily recognized. People are slowed 
down, they’re bent over, they have a tremor and we think of it as 
a motor disorder – which it is,” explains Dr. Jeffrey Cummings, 
Director of the Cleveland Clinic Lou Ruvo Center for Brain Health 
in Las Vegas and a leading authority on Parkinson’s and PDP. “But 
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people aren’t often familiar with the non-motor components of 
Parkinson’s disease, including depression [and] psychosis.”

Between 7 and 10 million people are estimated to have 
Parkinson’s disease worldwide – 1 million in the USA and more 
than 100,000 in the UK. This means several million people will 
also develop PDP and experience sometimes debilitating delusions 
and hallucinations. Yet while experts acknowledge that general 
awareness of the motor symptoms of Parkinson’s is high (certainly 
in the USA, where the launch of a foundation by actor Michael 
J Fox after his diagnosis propelled it into the limelight), PDP 
remains largely hidden, misunderstood and undertreated.

Dr. Rachel Dolhun, Vice President of Medical Communications 
at the Michael J. Fox Foundation, points out that it can be difficult 
for people to make the connection between PDP symptoms and 
Parkinson’s, and to talk openly about it. “I think the difficulty is 
that PDP has symptoms that people don’t recognize, that they 
don’t bring up to their doctors and to their caregivers because they 
don’t realize it’s a problem… they’re afraid they’re going crazy 
or they think there’s not a treatment for it. Even the fact that it is 
defined as psychosis is a scary thing.”

Reassuring people that it is part of the disease is a big issue, 
she adds. “It can happen and there are things that we can do – but 
we can’t do anything if you don’t tell us about it.”

It isn’t clear exactly what causes it, but the psychosis can stem 
from either the underlying Parkinson’s disease (mostly among 
those who have lived with it for a long time) or the medication 
used to treat it. Drugs prescribed to alleviate the motor symptoms 
of Parkinson’s work by replenishing dopamine, the brain chemical 
that is diminished in people with the disease. The problem is that 
while this can reduce motor symptoms, increasing dopamine can 
overstimulate other parts of the brain and cause psychosis.

Meanwhile the medications used to date to treat psychosis 
symptoms – drugs such as clozapine – act by blocking the 
dopamine system, which tends to worsen motor problems as well 
as run the risk of serious side-effects.

Cummings sums it up this way: “The great paradox is that the 
drugs that improve psychosis make Parkinson’s worse. And so, we 
just have not had a good alternative for our patients in terms of 
controlling psychosis.”

Diane Sagen perches on the sofa in the living room of her 

house in a tranquil cul-de-sac near 
Newport Beach. She has a stack of 
notes in her hands – pages from a diary 
she’s kept to chronicle the progression 
of Jay’s illness. By her side, propped 
up on a cushion, is a screen with live 
video streaming from the bedroom so 
she can keep an eye on her husband 
while he rests.

“[I’m] always being vigilant in 
case he falls, which he does a lot,” 
she says. “I’m very hypervigilant. 
Every now and again you can’t 
take it anymore and you’ll turn [the 
vigilance] off and then something will 
happen.”

Diane has had intermittent support 
for Jay, such as care assistants, without 
which she says she would struggle to 

cope. While we are talking, she takes an unexpected call from a 
healthcare worker who confirms the couple has qualified for some 
new respite care through Medicare, the federal health insurance 
program for retired people. Putting down the phone she takes a 
long, deep breath and says to herself: “Oh that’s great.”

Without this kind of help what would she do? “I don’t know. 
Go out of my mind. I would just be totally worn out.”

Diane says online groups have helped her to support others 
in similar circumstances – especially on the worst days – and 
to receive support in return. She is active in carers’ groups and 
puts herself forward for interviews like this one to raise people’s 
awareness. But even with her resolve to make the most of things, 
and given that from time to time there are glimpses of the Jay she 
fell in love with, she confesses it has been getting tougher as time 
has gone on. Physical exhaustion is one repercussion of assisting 
Jay day in, day out with his mobility.

But in the absence of unlimited funds to pay for help full-
time, she says, it’s a mounting effort. Loneliness is a particularly 
challenging aspect of the caregiving role too. “You just want to 
escape, basically. It really is 24 hours a day of caring. And if you 
don’t get away occasionally, you know, you suddenly wake up and 
realize you are under water.

“That’s the big thing with this. It’s that feeling of isolation you 
get,” she says. “Nobody understands. They don’t know how hard 
it is. If you’ve had enough sleep you can separate yourself and say, 
‘OK, it’s the disease.’ If you’re not feeling rested, you’re like, ‘Oh 
my god, I’m gonna kill this man.’”

Coming back downstairs at one point after checking on Jay, 
Diane explains why she has been speaking out about PDP. “This 
is what was handed to me. I guess I feel a responsibility. I’m glad 
to have that voice.”

Pressure on marriages and other relationships are recurring 
characteristics of living with PDP, not least because paranoia 
about infidelity features so highly. Dr Jim Beck, Vice President 
of Scientific Affairs at the Parkinson’s Disease Foundation in the 
USA, says the “ripple effect” on the wider family and loved ones 
is significant. “The psychosis, as it gets more severe, can be really 
disruptive for relationships and for caregivers. That’s the number 
one reason people with Parkinson’s enter nursing homes. It’s 
because of psychosis.”

Image courtesy of © Alice Moloney
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And because the symptoms are so complex and challenging 
to manage, once someone experiencing psychosis is placed in a 
nursing home, they are highly likely to remain there permanently. 
A drug that treats the symptoms of psychosis without making 
the physical symptoms of Parkinson’s worse is something that 
medical professionals and those affected by PDP have long hoped 
for. They know it would have a massive impact on the quality of 
life of people with Parkinson’s and their carers.

Elaine Casavant is a longstanding advocate on behalf of people 
with PDP and their families. A former nurse, she is a member of 
the People with Parkinson’s Advisory Council, which guides the 
work of the Parkinson’s Disease Foundation and speaks all across 
the USA on the subject. She says the difficulties of living with and 
treating PDP should be much more visible and a higher priority for 
policymakers, researchers and medics.

Elaine’s husband Len was diagnosed with Parkinson’s in the 
early 1990s when he was in his mid-40s. His psychosis symptoms, 
initially wrongly diagnosed as dementia, have waned at times as 
some medications and interventions, such as deep brain stimulation, 
have produced temporary relief. But on the whole, she says, the 
accusations of infidelity and the delusions and hallucinations have 
taken their toll. “They’re odd, they’re hurtful, they’re frightening,” 
she says.

One night, Len got up thinking children were playing in his 
room. Elaine heard him shouting in the night and ran into the room. 
But Len had strung an extension cord across the doorway. As she 
tripped and fell, he started yelling: “Elaine, Elaine, I’ve got one!”

Watching her husband suffer has at times felt relentless. 
“Sometimes I feel like I’m a prisoner in my own household. No 
matter how many times you correct or fix or clean up, tomorrow is 
going to be the same if not worse.”

Over the years, Elaine has heard the same frustrations from 
people in similar circumstances, and that the strain is often 
unbearable. She has also been highlighting through her personal 
experience and activism the glaring absence of any effective 
treatment to target PDP. But that absence may soon be over.

On April 29, 2016, the US Food and Drug Administration 
(FDA) approved the first ever drug to specifically treat delusions 
and hallucinations associated with PDP. Trials showed the 
medication – brand name Nuplazid and from the compound 
pimavanserin – eased the symptoms of the condition without the 
same negative effects on motor symptoms as other antipsychotic 
drugs. This is because the new drug, from the San Diego-based 
pharmaceutical firm Acadia, doesn’t act on dopamine in the brain.

In fact, it is the first example of a class of drugs called 
selective serotonin inverse agonists, and is being touted by Acadia 
as a “breakthrough therapy”. “It does not work on the dopamine 
receptors. It works on the serotonin pathways,” explains Rachel 
Dolhun. “So, it has this new mechanism of action.”

Jeffrey Cummings, a lead researcher on the trial, says that 
after a long time spent searching for a compound that would 
relieve symptoms of hallucinations and delusions in people with 
Parkinson’s, the new drug is a game changer. “It’s a breakthrough 
compound because not only have we not had any treatment for 
psychosis in Parkinson’s disease, we haven’t had treatment for 
psychosis in any neurological disease.”

The arrival of Nuplazid is “a big deal” for people with PDP as 
well as for their loved ones if the burden of care can be reduced, 
says Jim Beck: “Having a drug which doesn’t interfere with motor 

symptoms or other aspects of Parkinson’s yet has the potential to 
really address the psychosis – it’s really important.” 

Ruth Ketcham was one of the people who took part in the 
trial. Her hallucinations had begun one year after her diagnosis 
with Parkinson’s. At first, her daughter Jody Wade explains, it was 
a belief that animals were in the house at night. “I believed her. I 
said, ‘What kind of animals?’” An exterminator confirmed there 
were none.

The alarm bells began ringing louder when Ruth started 
repeating a “kind of entertaining” story about the neighbors doing 
T’ai Chi in the garden every morning at daybreak. “Again, I 
believed it,” says Jody. “She described people in amazing detail 
and the detail never changed.” Only after Jody stayed overnight at 
the house did she realize it was an elaborate hallucination.

After being made aware by her specialist of the phase III trial 
of pimavanserin, Ruth agreed to take part. “I have to say – and I 
didn’t say this to my mother – I really wasn’t that hopeful,” Jody 
admits. “She had a 50/50 shot of getting the placebo. But you 
know what? It was worth a shot. There was nothing else that was 
going to help her.”

More than five years later, and now 93, Ruth is still taking the 
drug and the outcome has been dramatic for the whole family. “I 
remember going back to the doctor with my mother and just being 
absolutely elated,” says Jody, welling up. She told the doctor that 
her mother had obviously got the real drug. “The doctor said: ‘You 
don’t know that.’ But I said: ‘Yeah. But I do know that.’” Within 
weeks, the hallucinations had drastically reduced, and while there 
are some mild symptoms now and again, they are nothing like 
before.

“I ask my mother: ‘What does this mean to you? What do 
you take away from this?’ And she says: ‘It gave me a normal life 
back.’ Five years later I still cry talking about it. It gave us years 
with my mother that we wouldn’t have had.”

Like any drug, Nuplazid has various possible side-effects. 
Adverse reactions recorded in the trials included a small number 
of participants experiencing nausea, constipation and confusion – 
luckily, Ruth has experienced none of them.

Elaine Casavant cautions that drugs don’t work in the same 
way for everyone, but also that people aren’t always able to access 
medication when it has been approved, for example if health 
insurance doesn’t cover it, or if they are poor. Drugs don’t come 
cheap in the USA, especially branded ones.

“Most people dealing with this are exactly like me, living on 
a fixed income and already paying for medications,” she says. 
“I’m in the process of negotiating the insurance [for a Nuplazid 
prescription]. It’s a matter of negotiating a rate we can afford. But 
again, I’d be willing to pay out of pocket to get this drug as soon 
as I can get it.”

In early September, a few weeks into Jay Sagen’s first 
prescription of Nuplazid, Diane noted some positive signs in her 
diary. “It’s sort of sporadic,” she confirmed. “He’ll have a couple 
of days with no delusions, then a day with lots of them. I notice a 
difference though. He’ll point to what he thinks is a man (usually 
in the mirror) and say something about him. All it takes is for me 
to say, ‘There’s no man,’ and he’ll say, ‘Oh,’ and drop it. So, he’s 
easier to bring around to reality than he was.”

A month later, in a further update, she explained that things 
were continuing to improve: “The Nuplazid is working really well 
now. He only sees the occasional phantom person now.” 
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For now, Nuplazid is only available in the USA. While 
Acadia pushes for wider distribution and informs medical 
professionals on developments, plus makes moves to have 
it approved in other markets such as Europe, millions of 
people with PDP will have to wait to see if this potentially 
transformative compound will work for them.

So, what’s next? That a new therapy has been approved 
is understandably welcome, but it is far from the end of the 
suffering, not least because the causes of Parkinson’s disease are 
still not well understood and a cure is nowhere on the horizon.

However, Rachel Dolhun says that for the first time a variety 
of “really exciting” therapies could be on course to offer relief for 
people with Parkinson’s in general, and also for those with PDP. 
Some might even be available in less than two years. Most of these 

potential new therapies are in the early stages of trials but, she 
says, the possibilities are nonetheless significant: “Knowing that 
there’s research going on into understanding Parkinson’s better, 
developing better and newer treatments, and finding a cure is 
certainly reason for optimism.”

Jeffrey Cummings too is hopeful. He thinks the step forward 
with pimavanserin could blaze a trail for others like it and says he’s 
already being approached by drug companies interested in further 
research following the trials that brought Nuplazid to market.

“This is a paradigm shift in terms of opening up the field. To 
say: ‘Yes, we are beginning to know enough about the underlying 
biology of these symptoms that we can intervene more effectively.’ 
And it won’t be just Parkinson’s. This is a gateway to more 
effective neuropsychiatric interventions.”

In the meantime, caregivers like Jody Wade, Elaine Casavant 
and Diane Sagen understand what it’s like to be on the frontline 
of PDP. They would all like a cure for their loved ones, of course, 
but in its absence they say better support, such as more respite 
for patients and caregivers to help navigate the condition’s unique 
challenges, is vital. Raising awareness is crucial too, not only so 
that people are diagnosed and treated, but also because research 
funding may follow.

According to Jim Beck, educating the wider population about 
PDP is paramount. “I think this really speaks to the heart of the 
matter – that this is something that is just not spoken about.”

“You would not believe the people living in isolation with 
this,” concludes Elaine. “They have no backup, they have no 
support.” Jody agrees: “Too many people suffer in silence.”

On October 20, 2016, Jay Sagen died suddenly after having 
a heart attack. Diane requested that their experiences with PDP 
continue to be published.

This article first appeared on http://mosaicscience.com and is 
republished here under a Creative Commons license. https://
mosaicscience.com/story/parkinsons-disease-psychosis.

Mary O’Hara is an award-winning social affairs journalist and 
author of the book Austerity Bites. She writes for publications 
including the Guardian and the Observer and appears regularly 
on broadcast outlets and other forums in the USA and the UK. 
She was educated at St. Louise’s Comprehensive in Belfast and 
at Magdalene College, Cambridge, where she read social and 
political science.

Image courtesy of © Alice Moloney

Want to know more? Check out our CE activity!

Improving Parkinson’s Disease Symptoms and Psychosis
A continuing medical education activity sponsored by NAMCP and AAMCN

Earn 1 CNE/CME
Go to: http://namcp.org/seemedia/parkinsons_Morgan_2016

Currently there is no cure for Parkinson’s disease. Symptoms are caused by a loss of neurons in the brain that produce the chemical 
messenger called dopamine. These neurons break down or die and will no longer create dopamine. As the dopamine levels in the brain 
decrease, the symptoms of PD increase. Scientists have not yet been able to figure out the trigger or what is causing the neurons to 
breakdown. Thus treatment focuses mainly on treating the symptoms and improving the quality of life.
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Discharge Education and Technology Integration in 
Prevention of CABG Readmission

Annapoorna Mary, PhD, RN, CNE

Summary

Readmission within 30 days of the discharge after Coronary Artery Bypass Graft Surgery (CABG) is a 
significant problem. The Centers for Medicare and Medicaid Services (CMS.gov) has to act to impose penalties 
on hospitals for the excess of  hospital readmissions. Strategies for reducing 30 day readmission for CABG 
patients are evolving and it is in an early stage of development in health care system. Few strategies that are 
implemented through nationwide initiatives were focused on improvement of transition care and discharge 
education. Integration of technology in discharge education and transition care as to the prevention of CABG 
readmission is unknown. The purpose of this systematic review was to identify the impact of technology 
integrated discharge education in reducing 30 day readmission among Coronary Artery Bypass Graft Surgery 
patients.

Key Points

• A systematic review was performed on published research studies, registry reports, and quality 
outcomes reports from the past 5 years from 2010 through 2015. 

• The researcher used key words and concepts in the search of literature including: health education, 
telehealth, discharge status, technology for discharge education, discharge education after CABG 
surgery, transitional care and telehealth, and follow-up care using telehealth addressing prevention of 
30 day readmission after CABG surgery. 

• Literature search engines included PubMed, CINAHL, and MEDLINE. A purposive sampling method 
was used, including inclusion and exclusion criteria to sample the studies. 

• The selected studies were reviewed and synthesized for internal and external validity, levels of 
evidences, implications and recommendation for evidence-based practice and future research. The 
synthesis of the review was guided by PRISMA checklist.

RESULTS
 A total of 124 papers were examined, of which 9 articles which 
met the inclusion criteria, were included in the review.  Discharge 
plan, home visits, and telephone follow-up technology were 
found effective in reducing readmissions. Discharge education 
implemented with individualized video technology had impact 
on preventing readmissions. Web-based educational interventions 
were associated with improved and reinforced discharge education.  
Telemedicine and telehealth care technology usefulness were 
found inconclusive. 

Discussion and Conclusion
Discharge education and integration of technology in 

transition care and telehealth care were associated with the 
decrease in readmissions after CABG surgery. Implementation 
of technology integrated discharge education, home health care, 
telehealth home care may improve transition care and may reduce 
readmissions. Future research should expand in examining the 
discharge education with an integration of technology to prevent 
readmissions after CABG surgery. 

Introduction
Hospital readmission is defined as a hospitalization with a 

date of admission which is within 30 days of the day following 
discharge previous hospitalization.3 The Centers for Medicare 
and Medicaid Services (CMS.gov) has act to impose penalties on 
hospitals for the excess of  hospital readmissions.6 Readmission 
within 30 days of discharge after Coronary Artery Bypass Graft 
Surgery (CABG) is a significant problem. Although CABG 
surgery and recovery involve high risk procedures and the causes 
of readmissions may be complex in nature, most of the factors 
associated with 30 day readmission are modifiable.  Some of the 
modifiable factors of readmission among CABG surgery patients 
may include preoperative morbidities, postoperative clinical 
factors and discharge status. 

Preoperative comorbidities of treatable conditions such as 
congestive heart failure, chronic obstructive pulmonary diseases, 
diabetes mellitus, renal failure, and depression are frequently 
associated with 30 day readmission. Postoperative clinical factors 
including post-operative infection, atrial fibrillation, arrhythmia, 
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pulmonary complications of pneumonia, prolonged ventilation, 
and pleural effusion are significant factors of readmission. 
Discharge status such as discharge to long term care facilities and 
skilled facilities were associated with CABG 30 day readmission.16 
Readmission has been studied extensively in the aspects of 
exploring the risk factors and associated factors. However, very 
few studies have focused on interventions to prevent 30 day 
readmission for CABG surgery patients.  Finding interventions 
that may help to prevent 30 day readmission is a priority of the 
health care system, which may help to improve quality of care and 
reduce health care cost.  

Strategies for reducing 30 day readmission for CABG patients 
are evolving and in an early stage of development in the health care 
system. Few strategies that are implemented through nationwide 
initiatives may include early discharge7, Improving Transition 
Care, Discharge planning and transition care,12 and Discharge 
preparation and Discharge education.9 

In addition, there are some program initiatives currently in 
progress of implementation in preventing 30 day readmission, 
which are focused on improving coordinating the discharge process 
including Center for Health Care Research & Transformation 
(CHRT) program: Ever Care Model, Guided Care program, 
Project Better Outcomes optimizing Safe Transition (BOOST), 
and Project Re- Engineered Discharge.4, 9

The above strategies have demonstrated the effectiveness 
in reducing 30 day readmission, however the implications are 
inconclusive for feasibility which are associated with extensive 
added infrastructure and services cost within health care systems.  
As a cost effective alternative, analyzing the above program 
initiatives and interventions, reveal a common denominator in all 
of the interventions as discharge education. Discharge education 
improvement may help to prevent 30 day readmission of CABG 
surgery and it can be implemented in a cost effective manner 
within the health care systems. Very little is known about the 
effectiveness of discharge education and its methods in prevention 
of 30 day readmission. 

Integration of technology and Telehealth in discharge 
education and reinforcement of discharge education have been 
recommended for benefit in reducing 30 day readmission. In 
addition, home health management and integration of technology 
and Telehealth have been recommended for the improvement 
of transition care after CABG surgery by the CMS system.5 
Therefore, exploring the impact of technology integrated discharge 
education in reducing 30 day readmission may be an imperative 
task at hand for the health care system. A systematic review and 
synthesis of published research evidences on discharge education 
and technology integration in preventing 30 day readmission may 
help to inform the evidence-based practice.

Purpose
The purpose of this systematic review was to identify the 

impact of technology integrated discharge education in reducing 
30 day readmission among Coronary Artery Bypass Graft Surgery 
patients. 

Method 
A focused literature review was performed on published 

research studies, registry reports, and quality outcomes reports 
from past 5 years from 2010 through 2015. The researcher used 
key words and concepts in the search of literature including: health 
education, telehealth, discharge status, technology for discharge 
education, discharge education after CABG surgery, transitional 
care and telehealth, and follow-up care using telehealth addressing 
prevention of 30 day readmission after CABG surgery. Literature 
search engines included PubMed, CINAHL, and MEDLINE. A 
purposive sampling method was used, including inclusion and 
exclusion criteria to sample the studies. The inclusion criteria for 
literature review included quantitative research studies, Meta-
analysis, systematic reviews, and articles on hospital registry 
reports, quality care initiatives, clinical program reports, and quality 
outcome studies related to discharge education and technology 
integration in prevention of 30 day readmission after CABG 
surgery. The exclusion criteria included conceptual literature, 
letters to the editor, editorial comments, and public media reports. 
A total of 124 papers were examined, of which 10 articles which 
met the inclusion criteria, were included in the review. A review 
matrix method was used to review the articles10 and the  articles 
were reviewed and synthesized using a structured abstracting form 
with topics of journal identification, purpose, design, sampling 
method, sample size, results, strengths, limitations and significance. 
Further, the reports were synthesized for internal and external 
validity, levels of evidences, implications and recommendation for 
evidence-based practice and future research. 

The synthesis of the review was guided by PRISMA checklist.13 
The quality assessment for the risk of bias was performed for each 
research report included using the internal and external validity 
threats of individual design of the study, including selection bias, 
maturation, mortality, testing effect, history, selection effects, 
reactive effects, and measurement effects. All the reports were 
assessed for the levels of evidence according to the evidence 
hierarchy for rating levels of evidence associated with the study 
design.17  Further outcomes of individual studies were synthesized 
in the context of methodological validity, strength of evidence 
based on the study design, quality, quantity, and consistency 
contributing to the external validity. Review results follow on the 
next page. 
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Title/Purpose
Physician assistant home visit program to reduce hospital readmissions. The primary objective was to study the influence of a 
physician assistant home care (PAHC) visit in reducing 30 day hospital readmissions following cardiac surgery. The secondary 
objectives were to compare the readmission diagnoses during the control and PAHC periods to assess the nature and utility of 
home-based interventions.

Design/Sample
Patients who underwent cardiac suPatients who underwent cardiac surgery were evaluated postoperatively for 13 months as pre-PAHC (control group) and 13 
months with PAHC. Physician assistants made house calls on days 2 and 5 following hospital discharge for the PAHC group. 
Both groups were seen in the office postoperatively. We retrospectively reviewed the charts of 26 months of readmissions. 
Readmission rates for the control and PAHC groups were compared, as were the reasons for readmissions. Readmission 
diagnoses were categorized as infectious, cardiac, gastrointestinal, vascular, pulmonary, neurologic and other. Also noted were 
the interventions made during the home visits. Setting: Staten Island University Hospital.

Intervention/Intervention/Technology/Outcome Variables
PAHC program. Outcome variable: 30 day Readmission. Integration of Technology: Care-related technology.

Findings
There were 361 patients (51%) in the control group and 340 patients (49%) in the There were 361 patients (51%) in the control group and 340 patients (49%) in the PAHC group. Overall readmission rate for 
the control group was 16% (59 patients) and 12% (42 patients) for the PAHC group, a 25% reduction in the rate of 
readmissions (P = .161). The rate of infection-related readmissions was reduced from 44% (26 patients) to 19% (8 patients) (P 
= .010). Home interventions included adjustment of medications (90%), ordering of imaging studies (7%), and administering 
direct wound care (2%).

Nabagiez, J. P., et al., The Journal of Thoracic and 
Cardiovascular Surgery (2013)

Review Matrix on Discharge Education and Technology Integration in CABG Readmission

Title/Purpose
Cardiac Surgery Nurse Practitioner Home Visits Prevent Coronary Artery Bypass Graft Readmissions. The study designed and 
tested an innovative transitional care program, involving cardiac surgery nurse practitioners, to improve care continuity after 
patient discharge home from coronary artery bypass graft (CABG) operations and decrease the composite end point of 30 day 
readmission and death.

Design/Sample
Retrospective Cohort studRetrospective Cohort study. Significance level: Two tailed p value <0.05. A total of 401 consecutive CABG patients were 
eligible between May 1, 2010, and August 31, 2011, for analysis from The Society of Thoracic Surgeons database and the New 
York State Cardiac Surgery Reporting System. The “Follow Your Heart” program enrolled 169 patients, and 232 controls 
received usual care. Univariate and multivariate analyses were used to identify readmission predictors, and propensity score 
matching was performed with 13 covariates.

Intervention/Technology/Outcome Variables
Intervention: Usual dischaIntervention: Usual discharge care bundle and home visit by cardiac surgery hospital nurse practitioner. Technology used: 
Telephone calls and 24/7 phone availability of hospital personnel. Outcome Variables: 30 day readmission/death rates.

Findings
The technology integration:The technology integration: Telephone calls and 24/7 personnel availability on telephone hub. The intervention showed a 
significantly lower 30 day readmission/death rate of 3.85% (6 of 156) compared with 11.54% (18 of 156) for the usual care 
matched group (p = 0.023). Binary logistic regression analysis identified “Follow Your Heart” as the only independently 
significant variable in preventing the composite outcome (p = 0.015). Odds ratios for readmission were 3.11 for dialysis 
patients, 2.17 for Medicaid recipients, 1.87 for women, 1.86 for non-caucasians, 1.78 for chronic obstructive pulmonary 
disease, 1.26 for diabetes, and 1.09 for congestive heart failure. Propensity score matching yielded matches for 156 disease, 1.26 for diabetes, and 1.09 for congestive heart failure. Propensity score matching yielded matches for 156 
intervention patients (92%).

Hall, M. H., The Annals of Thoracic Surgery (2014)
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Title/Purpose
Discharge education to promote self-management following cardiovascular surgery: An integrative review. To conduct a 
literature review of published research on discharge education for CV surgical patients to inform guidelines for educating CV 
surgical patients.

Design/Sample
An exhaustive search of CINAHL, Medline,An exhaustive search of CINAHL, Medline, Web of Science, Cochrane Database of Systematic Reviews, and ERIC was 
executed using the following search terms: cardiovascular, cardiac, cardio*, heart, surg*, transplant, discharge, self-manage*, 
teach*, educat*, preop*, patient, care. In addition, an ancestry search of all reference lists was completed. Studies were 
included if they were published between 2007 and 2012 and focused on preoperative CV surgery adult patient education.

Intervention/Technology/Outcome Variables
Discharge education & technology used for education.

Findings
The search yielded twenty studies, and twelve were excluded because they did not meet the inclusion/exclusion criteria. The search yielded twenty studies, and twelve were excluded because they did not meet the inclusion/exclusion criteria. 
Eight studies were included in the final review. Three studies reported statistically significant decreases in reported anxiety and 
depression and increased subjective health. Four studies had mixed results with both positive and neutral findings. No studies 
reported negative findings in relation to preoperative education. Patients and staff identified that patient education is essential. 
Standardized educational tools are appropriate as they can spare resources, but are only effective if used in conjunction with 
individualized education.

Veronovici, N. R., et al., European Journal of 
Cardiovascular Nursing (2013)

Review Matrix (...continued)

Title/Purpose
Telemedicine and telecare for older patients: A systematic review. Telemedicine is increasingly becoming a reality in medical 
care for the elderly. We performed a systematic literature review on telemedicine healthcare concepts for older patients. We 
included controlled studies in an ambulant setting that analyzed telemedicine interventions involving patients aged ≥60 years. 
1585 articles matched the specified search criteria, thereof, 68 could be included in the review.

Design/Sample
The systematic literature review was conducted following the PRISMThe systematic literature review was conducted following the PRISMA guidelines. Study characteristics: A large part of the 
included studies (N = 32/68 studies) were conducted in the USA, 26 studies were conducted in different countries in Europe, 
the other studies were conducted in Canada (N = 6), Israel (N = 2), Australia and Argentine (one study each). Patient 
characteristics: In 37 studies, the medical indication was cardiovascular disease, both chronic diseases such as hypertension 
and heart failure as well as situations after stroke (i.e. hand function) and heart surgery were included. 18 studies addressed 
diabetes. Other diagnoses included respiratory diseases (N = 6), cancer (N = 3), chronic renal failure (N = 2), and diabetes. Other diagnoses included respiratory diseases (N = 6), cancer (N = 3), chronic renal failure (N = 2), and 
neurodegenerative diseases (N = 2). Two studies included musculoskeletal diseases, and one study included depression. Five 
studies included more than one diagnosis [heart failure and COPD (N = 2), heart failure and diabetes, diabetes and any other 
cardiovascular disease]. In one study, “any chronic disease” qualified for inclusion in the study.

Intervention/Technology/Outcome Variables
Telemedicine Technology.

Findings
A combination of technical devices and personal interaction with healthcare professionals provides promising results, 
especially in monitoring and supporting behavioral changes of the patients. Telemedicine healthcare concepts can play a future 
role in regional care concepts to support intensive monitoring of older patients, mostly with chronic diseases but some of the 
included studies have shown, that also short-time monitoring (i.e. after surgery, is possible).

Van den Berg, N., et al., Maturitas (2012)
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Title/Purpose
The impact of discharge plan upon re-admission, satisfaction with nursing care and the ability to self-care for coronary artery 
bypass graft surgery patients. Grafting coronary arteries and post-operative recovery has many challenges, which can be 
ameliorated through continuous care and an appropriate discharge plan. Therefore, the current study was undertaken aiming to 
evaluate the impact of discharge planning on satisfaction with nursing care, ability to self-care, and incidence of readmission.

Design/Sample
This is a quasi-experimental study involving patients who were due to undeThis is a quasi-experimental study involving patients who were due to undergo coronary artery bypass graft surgery in 
Chamran Hospital in 2010. In the intervention group, the discharge plan was initiated at the time of admission and continued 
for 2 weeks after discharge by home visit and telephone follow-ups. Satisfaction with nursing care was assessed 2 days after 
discharge, whilst patients’ ability for self-care was measured 6 weeks and 3 months post discharge and the incidence of 
readmission was determined at the 3 months point.

Intervention/Technology/Outcome Variables
Discharge Plan, Education, Telephone Calls, Home Visits & Follow-up Care.

FindingsFindings
Satisfaction levels with nursing care and the ability to take self-care were higher in the intervention group when comparing 
with the control group (p < 0.001). There was a significant difference for self-care ability between pretest and posttest in both 
groups but the improvement was more pronounced for the intervention group (p = 0.04). There was no significant difference 
between the two groups in terms of re-admission incidence after 3 months (p = 0.15).

Negarandeh, R., et al., European Journal of 
Cardiovascular Nursing (2012)

Title/Purpose
A Systematic Review of Web-Based Educational Interventions. The purpose of this systematic review was to determine the 
characteristics of web-based cardiovascular surgical patient education interventions that are associated with producing 
enhanced performance of self-care behaviors. Specifically, the approach, individualized or standardized, that is most effective 
in providing web-based patient education interventions, and the frequency and duration of access of the web-based patient 
education interventions during the post-operative recovery period will be examined.

Design/SampleDesign/Sample
A systematic review of studies to determine the characteristics of web-based patient education interventions associated with 
producing changes in selfcare behaviors during the home recovery period was conducted. The PRISMA framework was used to 
ensure accurate and complete conduct and reporting of this systematic review.

Intervention/Technology/Outcome Variables
Web-based patient education.

Findings
Findings indicated that the most eFindings indicated that the most effective form of web-based patient education is one that is interactive and allows patients to 
navigate the online system on their own. Specific strategies related to the specific elements nurses should consider as they 
design. Individualized web-based education interventions were provided. However, nurses should be cautious in applying the 
findings from this systematic review to practice, as studies included were of low to moderate quality. Thus, further examination 
of the effectiveness of web-based interventions using rigorous designs is needed.

Fredericks, S., Martorella, G., & Catallo, C., 
Clinical Nursing Research (2015)

Review Matrix (...continued)
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Title/Purpose
Bridging the Transition from Hospital to Home: Effects of the VITAL Telehealth Program on Recovery for CABG Surgery 
Patients and their Caregivers. The purpose of this randomized trial was to determine whether coronary artery bypass graft 
surgery patients and their caregivers who received telehealth follow-up had greater improvements in anxiety levels from 
pre-surgery to 3 weeks after discharge than did those who received standard care. Secondary outcomes included changes in 
depressive symptoms and patients’ contacts with physicians.

Design/SampleDesign/Sample
The study was a single-site RCT in which 182 eligible CABG surgery patients and their caregivers were randomly assigned to 
telehealth or standard care. The university institutional review board and the hospital research ethics board approved the study 
prior to recruitment.

Intervention/Technology/Outcome Variables
Telehealth technology.

Findings
No group diNo group differences were noted in changes in patients’ anxiety and depressive symptoms, but patients in the telehealth group 
had fewer physician contacts (p¼.04). Female caregivers in the telehealth group had greater decreases in anxiety than those in 
standard care (p<.001). Caregivers of both genders in the telehealth group had greater decreases in depressive symptoms.

Keeping‐Burke, L., et al., Research in Nursing & 
Health (2013)

Title/Purpose
Home-Based Programs and Application of New Technologies in Cardiac Rehabilitation. To describe the current scientific 
evidence on home-based cardiac rehabilitation programs, anticipate future challenges and new technologies applied in this 
specific field.

Design/Sample
A review of literature published between 2005 and 2012 in different scientific electronic databases was performed.

Intervention/Intervention/Technology/Outcome Variables
Home Based Rehabilitation & Technology.

Findings
Home-based programs are as eHome-based programs are as effective as traditional programs (hospital – based); therefore the provision of both modalities has 
the potential to increase adherence rates of patients by enabling patients’ choice depending on their preference. Current 
technologies such as the internet enable the development of remote physical rehabilitation. The future of cardiac rehabilitation 
relies on the flexibility and personalization of care, since the cost-effectiveness of programs depends largely on the 
participation and compliance of eligible patients.

Soares, D., Magalhaes, S., & Viamonte, S., 
International Journal of Physical Medicine & 
Rehabilitation (2013)

Review Matrix (...continued)
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Title/Purpose
Effect of telehealth on quality of life and psychological outcomes over 12 months (Whole Systems Demonstrator telehealth 
questionnaire study): nested study of patient reported outcomes in a pragmatic, cluster randomized controlled trial. To assess 
the effect of second generation, home based telehealth on health related quality of life, anxiety, and depressive symptoms over 
12 months in patients with long term conditions.

Design/Sample
DesignDesign A study of patient reported outcomes (the Whole Systems Demonstrator telehealth questionnaire study; baseline 
n=1573) was nested in a pragmatic, cluster randomized trial of telehealth (the Whole Systems Demonstrator telehealth trial, 
n=3230). General practice was the unit of randomization, and telehealth was compared with usual care. Data were collected at 
baseline, four months (short term), and 12 months (long term). Primary intention to treat analyses tested treatment 
effectiveness; multilevel models controlled for clustering by general practice and a range of covariates. Analyses were 
conducted for 759 participants who completed questionnaire measures at all three time points (complete case cohort) and 1201 conducted for 759 participants who completed questionnaire measures at all three time points (complete case cohort) and 1201 
who completed the baseline assessment plus at least one other assessment (available case cohort). Secondary per protocol 
analyses tested treatment efficacy and included 633 and 1108 participants in the complete case and available case cohorts, 
respectively.

Setting Provision of primary and secondary care via general practices, specialist nurses, and hospital clinics in three diverse 
regions of England (Cornwall, Kent, and Newham), with established integrated health and social care systems. Participants: 
patients with chronic obstructive pulmonary disease (COPD), diabetes, or heart failure recruited between May 2008 and 
December 2009. Main outcome measures Generic, health related quality of life (assessed by physical and mental health 
component scores of the SF-12, and the EQ-5D), anxiety (assessed by the six item Brief State-Trait Anxiety Inventory), and 
depressive symptoms (assessed by the 10 item Centre for Epidemiological Studies Depression Scale).depressive symptoms (assessed by the 10 item Centre for Epidemiological Studies Depression Scale).

Intervention/Technology/Outcome Variables
Telehealth Technology.

Findings
In the intention to treat analyses, differences between treatment groups were small and non-significant for all outcomes in the 
complete case (0.480≤P≤0.904) or available case (0.181≤P≤0.905) cohorts. The magnitude of differences between trial arms 
did not reach the trial defined, minimal clinically important difference (0.3 standardized mean difference) for any outcome in 
either cohort at four or 12 months. Per protocol analyses replicated the primary analyses; the main effect of trial arm (telehealth 
v usual care) was non-significant for any outcome (complete case cohort 0.273≤P≤0.761; available case cohort 0.145≤P≤
0.696).

Cartwright, M., et al., BMJ: British Medical 
Journal (2013)

Review Matrix (...continued)
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NARRATIVE SYNTHESIS AND DISCUSSION

Discharge Care: Home Visit and Telephone Technology
Telephone calls and follow up continual care through telephones 

were found associated with decreased 30 day readmission and 
improving self-care abilities among CABG surgery patients. The 
Follow Your Heart program (FYH) instituted by the Northwell 
Health System in 2014 implemented the Discharge usual care 
combined with cardiac surgery nurse practitioner home visits, 
integration of multiple telephone calls, and 24/7 availability of 
hospital personnel via phone reduced coronary artery bypass 
graft readmissions.11 The PICO analysis of the study included 
population of CABG surgery patients; Intervention included usual 
care of discharge combined with nurse practitioner home visits; 
comparison of data included non-randomized retrospective data 
comparison with patients who had no 30 day readmission; outcome 

focused on 30 day readmission. The analysis of data demonstrated 
the direct association between FYH program and reduction of 30 
days readmission among CABG surgery patients. The personal 
visit and availability of the technology integration of telephone 
calls may have impacted the reduction in 30 days readmissions. 
The study revealed that Implementation of Discharge bundle 
which constituted cardiac surgery nurse practitioner home visit 
enhanced the reinforcement of discharge education. In addition, 
the intervention integrated multiple telephone calls and the 
availability of health care personnel 24/7 by phone access to the 
recovering patient facilitated transitional care and recovery of the 
patients. 

Quality of evidence analysis revealed that despite study 
limitations including non-randomization and retrospective data 
analysis, which may have multiple threats involving internal and 
external validity in association with the data validity and accuracy, 

www.aamcn.org


www.aamcn.org | Vol. 4, No. 1 | Journal of Managed Care Nursing   15

the study provided a Level III Evidence for practice. Considerable 
amount of cost involved in this study may pose feasibility issues 
for practice. Future studies utilizing the cost effective interventions 
which are available through smart phones and apps may prove 
to be a viable opportunity in improving discharge education and 
transition care.

In 2013, another study evaluated the impact of physician 
assistant home care (PAHC) program on 30 day readmissions 
among cardiac surgery patients. The study reported that 30 day 
readmission rate was reduced by 25% by the PAHC program.14 
The PICO question analysis of the study included population focus 
was CABG surgery patients, intervention was PAHC home visit 
program, comparison was a retrospective data comparison before 
the implementation of the program, and the outcome variable 
was 30 day readmission. The comparison was present, however 
it was not concurrent, which could have attributed to the internal 
and external validity threats from the perspectives of history.  
The study provided Level III Evidence for practice, considering 
control as nonequivalent control group. Limitation of the study 
attributed to the applicability only to the geographical location 
of the subjects. There is no direct integration of technology in 
this study, however there are indications that the care associated 
technology was used in this study, which were used with head to 
toe assessment instruments and care related instruments during 
the house visits. For future studies, adding randomization and 
integration of communication technology may help in the home 
care.

In 2012, a quasi-experimental study examined the impact of 
discharge plan upon readmission, satisfaction with nursing care 
and the ability to self-care for coronary artery bypass graft surgery 
patients. The study report revealed discharge plan and the method 
of continual care plan patient satisfaction and self-care ability. 
There was no reduction in the readmission rate.18

The PICO analysis included population of CABG surgery 
patients, intervention as discharge education, discharge plan 
on admission, continued care for two weeks after the discharge 
through home visits and telephone follow-up care. The technology 
integration is telephone calls. Despite of adequate sample size 
directed by the power of 80% on the basis of significance level 
of <0.05, there was no differences in readmission rates. Control 
group receiving the educational brochure before surgery may 
have contributed to the cross talk of the interventional information 
and having the brochure in hand at discharge might have helped 
the patients to reinforce the discharge education. However, the 
threats of internal validity and external validity associated with 
non-randomization and measurements may exist within this 
study. The study provided Level III Evidence for the practice to 
improve patient self-care abilities, which may have indirect impact 
on preventing the readmissions. Future studies may benefit the 
incorporation of technology in discharge education. 

Discharge Education and Technology
Discharge planning and discharge education are believed as 

two vital elements of care which could influence the reduction 
of readmissions after CABG surgery.20 Integration of technology 
in discharge education is a new avenue. A systematic review of 
eight studies both qualitative and quantitative studies investigated 
the discharge education of patients with CABG surgery to inform 
the practice. The PICO analysis of the Quantitative studies in the 

systematic review included population of CABG surgery patients, 
intervention was focused on discharge education, and the outcomes 
variables many including anxiety, depression, quality of life, self-
care ability, duration of hospitalization, cardiovascular intensive 
care unit days, number of days to extubation, and readmission 
rates. Discharge education intervention included two methods- 
standardized and individualized method. Among the reviewed 
studies, only three studies indicated the inclusion of technology 
in discharge education. The technologies included were telephone 
intervention (n=1 study) and discharge education video (n=2 
studies). Other studies included discharge education brochure and 
booklets. All the studies demonstrated fewer readmissions, fewer 
complications, and improved quality of life and self-care ability 
for the interventional group.20 The review contained small sample 
size which may be a threat to the selection bias and selection effect 
of this review, as the review contained only eight articles available. 
Despite of the limitations, the review provided Level I Evidence 
for the practice. Further reviews including meta-analysis of 
interventional studies using technology with discharge education 
and continued care may strengthen the evidence. 

Web-based education is integrated into the patient education 
in hospital care, and is used to benefit the transition care and home 
care. Web-based educational interventions were found effective 
in reducing readmissions among CABG surgery patients by a 
systematic review.8 The review consisted of 19 studies including 
quantitative and qualitative studies. The analysis of the quantitative 
review revealed the inclusion of population of adult post-operative 
CABG surgery patients, intervention was web-based discharge 
education, outcomes were self-care behavior, satisfaction, 
and readmission, functional status at 2 weeks, 3 months, and 6 
months. Technological integration in this review was web-based 
discharge education. The study findings supported the web-based 
discharge education improving self-care ability, which helped to 
reduce the readmissions. Review also exposed the limitation of 
patients not having internet, which could be a feasibility issue for 
the technology integration and an internal validity and external 
validity threats associated with instrumentation. Assessment for 
the availability of internet and technological device before the 
discharge may help to implement the intervention effectively. The 
review provided Level I Evidence for the practice.  Future review 
could examine meta-analysis including quantitative interventional 
studies, which may increase the strength of the findings. 
 
Telemedicine and Telehealth

Telemedicine and Telehealth care technology integration 
had shown impact on the effectiveness of home health care and 
transition care among elderly. A report on systematic review 
on Telemedicine and Telecare for older patients, who had 
cardiovascular disease and other medical conditions, revealed 
that, Telemedicine and Telecare have promising potentials to be 
useful in transition care among elderly. However, the examination 
of the effectiveness of the technology development and utilization 
of Telemedicine and Telehealth is a new area of research. The 
review concluded indicating that there is a huge need for patients 
specific need based technology and telemedicine care. Further, the 
review also noted that integration of telemedicine in the contextual 
framework of health care systems would benefit the transition care 
and home health care.19 

In quality analysis of the article for the evidence based 
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practice, although the review provided Level I Evidence, it 
contained a heterogeneous population, which is not specific to the 
CABG surgery; however, the results may be useful in guiding the 
development of the transition care for CABG surgery patients. The 
intervention focused on this review included Telemedicine and 
Telehealth which may be applied for home health care following 
the discharge after the surgery, which may help to improve quality 
care and prevent 30 day readmission. The interventions had 
positive impact on behavioral outcomes including compliance 
to diet, exercise, medicine and self-efficacy, which are also 
associated concepts with 30 day readmission after CABG surgery. 
Future studies may be useful, if focused on the application and 
utilization of Telemedicine and Telehealth, in prevention of 30 day 
readmission.

Telehealth had been found beneficial in transition care for 
CABG surgery patients. Integration of Telehealth may help to 
prevent 30 day readmission. A report on a randomized control trial, 
which studied the impact of Telehealth on transition care including 
CABG surgery patients and caregivers, revealed that patients in 
telehealth group had lesser physician contact, female caregivers 
had lesser anxiety, and both gender caregivers had decreased 
depression. The above outcomes are closely associated with 30 
day readmissions, as the patients and caregivers, those who have 
anxiety and depression during the transition care, tend to have 
readmissions.15

In quality analysis of the study for the usefulness for the 
evidence-based practice, the PICO analysis revealed that the 
population, intervention, comparison, and outcomes are associated 
with 30 day readmissions. Although the primary outcomes of the 
study do not address the readmissions, the psychological outcomes 
in the study are pertinent to readmissions. The report results 
provide Level II Evidence for the practice.

In addition, another study report on the impact of telehealth 
on quality of life and psychological outcomes added to the 
theory that evolves around telehealth impact on CABG patients’ 
recovery and transition care.2 Cartwright et al. (2013), conducted 
a multilevel nested design randomized controlled trial on impact 
of telehealth on quality of life. Review and quality analysis of 
this study indicated that population; intervention, comparison and 
outcomes were related to transition care which is associated with 
readmission. The study provided Level II Evidence for the practice; 
however, the study had many limitations including lack of sample 
size to establish a significant result. Future studies planned with 
sampling strategy to explain variables and levels of nesting may 
help to establish the impact of telehealth. 

  The review of the above two research report provided mixed 
results on the impact of telehealth in transition care. The outcomes 
used in both studies were behavioral, psychological, and long term 
outcomes. There is a need for studies focusing on telehealth and 
readmissions. Future telehealth interventions need to be focused 
on the short term specific outcomes of readmission and may help 
the prevention of 30 day readmission.

Conclusion
The purpose of this systematic review was to identify the 

impact of technology integrated discharge education in reducing 
30 day readmission among Coronary Artery Bypass Graft Surgery 
patients. A total of 124 papers were examined, of which 9 articles, 
which met the inclusion criteria, were included in the review.  The 

review results revealed that there was a huge gap noted in the 
literature in finding the association between discharge education 
with technology integration and readmissions after CABG 
surgery. A few available studies supported that the discharge 
plan, home visits, and telephone follow-up technology were 
found effective in reducing readmissions. Discharge education 
implemented with individualized video technology had impact 
on preventing readmissions. Web-based educational interventions 
were associated with improved and reinforced discharge 
education.  Web-based educational interventions were associated 
with improved and reinforced discharge education.  Discharge 
education and integration of technology in transition care and 
telehealth care were associated with the decrease in readmissions 
after CABG surgery. Implementation of technology integrated 
discharge education, home health care and telehealth home care 
may improve transition care and may reduce readmissions. Future 
research should expand in examining the discharge education with 
an integration of technology to prevent readmissions after CABG 
surgery. 

Annapoorna Mary, PhD, RN, CNE is an Assistant Professor at 
the University of Memphis in Tennessee.
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Evidence-Based Practice:  
Cardiac Surgery Patient Education

Laura Barger, RN, BSN and Annapoorna Mary, PhD, RN, CNE

Summary

Cardiovascular disease has been a leading disease and cause of death worldwide for decades. Over that period, 
cardiac surgery has become a common method to treat underlying physical problems due to the disease and 
improve patient outcomes. The purpose of this paper was to develop a database literature review to inform 
evidence-based practice. Several databases were searched for quantitative research articles about patient 
education of the cardiac surgery patient. A total of 10 articles were found appropriate for review. The review 
found that there was no standardized practice guideline pertaining to the education of cardiac surgery patients.

Key Points

• The databases included CINAHL Complete, PubMed, Science Direct, and SAGE Journals. Articles 
selected were peer-reviewed, written in the last ten years, and written in English. Inclusion criteria 
included an adult population, patient education as an intervention, and quantitative research articles. 

• Articles that were included in the review are quantitative in nature only. Such studies include meta-
analysis, systematic reviews, randomized control trials, and quasi-experimental studies. Exclusion 
criteria used were the pediatric population, informational review articles, and qualitative studies.

• Based on the findings of several quality research studies, there is a strong recommendation for 
healthcare providers to assess patients’ learning needs and provide information according to those 
needs, in addition to standardized information.

CARDIOVASCULAR DISEASE (CVD) IS A COMMON 
problem that is often managed with cardiac surgery. The purpose 
of this paper is to determine if there are educational interventions 
supported by evidence-based research that may improve the health 
outcomes of post-cardiac surgery patients. The problem was 
defined, noting its significance and any practice gaps that existed. 
A clinical PICO question was posed regarding how interventions 
impact the population. A literature review was performed, noting 
problems and results of several quantitative research studies. 
Finally, practice recommendations emerged from the findings. 

Background
CVD is a common chronic disease that worsens over time.10 In 

the United States, over 80 million people are diagnosed with some 
form of CVD, resulting in one third of all deaths in the country. To 
treat this disease, over $155 billion is spent in the United States 
alone. This financial burden only includes expenditures, and 
does not include financial losses due to loss of productivity due 
to disability and mortality.3 Worldwide, over 25% of deaths are 
related to CVD, and one in 500 people undergo coronary artery 
bypass graft (CABG) or valvular replacement (VR) surgery to 
treat or correct underlying problems related to the disease.6, 11

Patient education following CABG or VR surgeries typically 
occurs 24 to 48 hours prior to hospital discharge.6 Patient education 

has many goals including:  improved self-care behaviors, decreased 
incidence of anxiety, reduction in complications, fewer hospital 
readmissions, and improved quality of life.2 Successful education 
includes the topics of medication, diet, physical activity, incision 
care, risk factor modification, and signs of complications.1

When discharged after CABG surgeries, patients frequently 
continue to encounter physical, psychological, and social 
problems. Despite recent developments in patient care, these 
problems remain.2 The continued problems result in a diminished 
quality of life, both physically and emotionally. In addition, greater 
than 25% of cardiac surgery patients experience post-operative 
complications requiring hospital readmission within the first three 
months of recovery. An increased rate of postoperative hospital 
readmission increases healthcare utilization and costs.7

Despite the proven benefits of cardiac surgery discharge 
education, there are challenges to providing high quality education 
in the hospital setting. Oftentimes patients are not psychologically 
prepared for education due to acute physical illness, anxiety, 
decreased health literacy, or lack of desire to learn. Adding to 
these challenges, healthcare providers often have limited time 
to provide educational material to patients. This frequently 
results in standardized educational materials, such as handouts or 
pamphlets, being provided to patients at the time of discharge.3 
In spite of these challenges, it is important that patients receive 
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adequate information. In addition, the patients are expected to 
retain discharge information and adhere to the self-care needs.2

There are no concrete guidelines on the most effective 
methods to provide patient education to this population.2 Research 
studies have evaluated multiple methods of patient education, but 
there remains need for more research. Some areas of research 
that must be further explored include the most effective format to 
provide information, the timing of education, and the number of 
educational sessions.3, 6 
PICO Question Analysis

A PICO question looks at a specific population, intervention, 
comparison group, and outcome. The PICO question to be assessed 
is: ‘Does individualized patient education improve postoperative 
outcomes for cardiac surgery patients?’ The goal of this paper was 
to answer this PICO question in order to determine the influence 
that individualized patient education 
has on the health of patients that have 
undergone cardiac surgery. 

The population is composed of 
adult patients who have undergone 
cardiac surgeries. The intervention of 
interest is individualized education 
that is personalized for each patient. 
The patients’ perceived learning 
needs is assessed, and the educational 
information is uniquely tailored to the 
personal learning leads of each patient.6,7 
The comparison group is comprised 
of cardiac surgery patients who 
receive standardized patient education. 
Standardized education is homogenous 
for all patients, without regard to the 
patient’s learning needs.6 The outcome 
related to the PICO question is whether 
or not individualized patient education 
leads to decreased postoperative 
complication, fewer incidences of 
hospital readmission, improved quality 
of life, and decreased anxiety and 
depression in the postoperative period.6

Method Description of Literature 
Search

A search of multiple databases was 
performed to obtain articles related to the 
PICO question’s problem, population, 
and intervention. The databases used 
for a literature search include PubMed, 
Science Direct, and SAGE Journals. The 
initial search in each of the databases was 
for the key phrases “patient education” 
and “cardiac surgery”. PubMed produced 
994 articles, limiting the results with the 
keyword “postoperative” resulted in 253 
articles, and further limiting the results 
to articles written in the last 10 years 
yielded 94 results. The Science Direct 
database initially provided 881 results. 
Limiting the search to the keyword 

“postoperative” found only in journals written in the last 10 years 
yielded a result of 253 articles. Using the SAGE Journals database 
initially resulted in 251 articles. Further specifying the results to 
include the keyword “postoperative” resulted in 129 articles, 94 of 
which were written in the last 10 years. A flowchart depicting the 
literature search process can be seen in Figure 1. The relevancy 
and quality of the selected studies were verified by two reviewers. 
The review matrix, quality analysis and synthesis findings were 
reviewed by two reviewers using the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) checklist.

Of the resulting 245 articles, inclusion and exclusion criteria 
were used to refine the final selection of articles. Inclusion criteria 
included an adult population, patient education as an intervention, 
and quantitative research articles. Articles that were included in the 
review are quantitative in nature only. Such studies include meta-
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Purpose
To determine how education of post-CABG patients affected 
self-care behaviors and incidence of complications.

Design
Quasi-experimental.

Methods
Non-randomized into two groups: control and intervention Non-randomized into two groups: control and intervention 
Total sample size: 109
Control group size: 52 
Intervention group size: 57 

Measurements/Instruments
Personal Information Form to collect demographics and Personal Information Form to collect demographics and 
surgical information. The Exercise of Self-Care Agency 
Scale (ESCA). Researchers did not provide the reliability 
and validity of this intstrument. This scale was validated and 
found to be reliable in previous studies.

Statistics
General Linear Multivariate Model (GLM).

ResultsResults
Measurements from the ESCA Scale were significantly 
higher for the intervention group. Patients that received 
patient education prior to discharge experienced fewer 
complications in the early recovery period after hospital 
discharge.

Synthesis
Educational interventions should be individualized to meet Educational interventions should be individualized to meet 
the needs of patients and provided at times of increased 
vulnerability to improve recovery and functioning following 
cardiac surgery.

Evidence/Strengths & Weaknesses
Level III of Evidence. 
StStrengths: extraneous variables were controlled to allow for 
internal validity of the study. 
Weaknesses: limited external validity due to 
non-randomized samples and single research site. 

AA combination of written materials, discharge training, and 
counseling should be provided for CABG patients, with 
“attention to the patient’s physical condition and 
motivation”.2

Cebeci & Celik (2008)

Purpose
To identify the learning needs of patients who have 
undergone CABG and to assess the relationship between 
learning needs and how they vary among populations.

Design
Randomized control trial.

MethodsMethods
Convenience sampling technique
Sample size: 150

Measurements/Instruments
Patient Learning Needs Scale (PLNS) to determine topics Patient Learning Needs Scale (PLNS) to determine topics 
that patients felt the need to learn. The “convergent validity 
(Pearson r = 0.78) with a similar instrument that assesses 
patient's learning needs was supported. In addition, 
Cronbach's alpha ranged from 0.80 to 0.90 in a CABG 
sample”.4

Statistics
Descriptive and correlation statistics.Descriptive and correlation statistics.

Results
There is a significant difference in learning needs based on 
sex and age. For example, male subjects required more 
information about managing symptoms than female 
subjects. Older subjects required less information about 
self-care than younger individuals.

SynthesisSynthesis
Further research should be performed to examine the 
relationship between patients’ learning needs and 
demographic traits, such as sex and age. Future studies 
should utilize larger sample sizes and various instruments to 
assess patients’ learning needs.

Evidence/Strengths & Weaknesses
Level II of Evidence.Level II of Evidence.
Strengths: the standardized approach can be replicated for 
future studies
Weaknesses: substudy of a RCT, convenience sampling. 
Untested variables, could impact results. Convenience 
sampling affects internal validity.

Healthcare providers that participate in dischaHealthcare providers that participate in discharge education 
to CABG patients should take gender and age into 
consideration when providing information. 

Fredericks (2009a)

Review Matrix on Cardiac Surgery Patient Education
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Purpose
To determine the best time for the delivery of post-CABG 
patient education via telephone and to improve the patients’ 
self-care and reduce the frequency of symptoms.

Design
Randomized control trial.

MethodsMethods
Convenience sampling technique.
Total sample size: 130
Pre-discharge group size: 66
Post-discharge group size: 64

Measurements/Instruments
PLNS to determine what information patients deemed PLNS to determine what information patients deemed 
important to learn. “The scale demonstrated convergent 
validity evidenced by its correlation (r=0.78) with a similar 
instrument that assesses patient's learning needs, and 
internal consistency reliability (Cronbach's alpha: 0.80 to 
0.90) in a sample of patients who had CABG”.5 Knowledge 
of self-care behaviors was measured using the Knowledge 
InventorInventory. This tool has internal consistency reliability 
(Cronbach's alpha=0.63).

Statistics
Descriptive statistics and repeated measures of analysis of 
covariance.

Results
There was no significant difference in the patient 
knowledge, behaviors, and experience of symptoms one to 
two days before hospital discharge compared to one to two 
days following hospital discharge.

Synthesis
Individualized patient education can be provided at any time Individualized patient education can be provided at any time 
to be effective. Healthcare providers must know how to 
assess learning needs and how to individualize information. 
Anxiety levels should be assessed prior to educational 
sessions and treated as needed. 

Evidence/Strengths & Weaknesses
Level II of Evidence.
StStrengths: participants were randomized into groups 
supporting internal validity, follow-up communication was 
concealed.
Weaknesses: Possible bias due to only one person 
performing all study tasks, weakens external validity.
 
Providers should assess patientsProviders should assess patients’ anxiety level. Anxiety 
levels should be reduced before educational sessions.  
Information should be individualized to the patients’ needs.

Fredericks (2009b)

Purpose
To establish the effects of individualized patient education 
during home recovery after cardiac surgery, at both 24-48 
hours and 2 weeks post-discharge.

Design
Randomized control trial.

MethodsMethods
Randomized into two groups: control and intervention.
Total sample size: 34
Control group size: 17
Intervention group size: 17

Measurements/Instruments
PLNS to identify patientsPLNS to identify patients’ learning needs. The researchers 
“identified an appropriate convergent validity (Pearson’s r  = 
.78) with a similar instrument that assesses patient’s learning 
needs. In addition, Cronbach’s alpha ranged from .80 to .90 
in a CABG sample”.7 Postoperative complications were 
measured using a self-report dichotomous scale. “Content 
validity was demonstrated through evaluations by a panel of 
experts, including two CVS nurse practitioners and six CVS experts, including two CVS nurse practitioners and six CVS 
patients. A content validity index of 0.76 was identified”.7

Statistics
Descriptive statistics and chi-square analysis.

Results
Individualized education provided “at multiple points in 
time may be beneficial in reducing the number of hospital 
readmissions and complications at 3 months following 
hospital discharge”.7 All patients readmitted to the hospital 
during the recovery period were control group participants.

Synthesis
Post-cardiac suPost-cardiac surgery patients benefit from continued support 
following hospital discharge. Further research should be 
performed with a larger sample size to thoroughly study 
how the intervention influences patient outcomes.

Evidence/Strengths & Weaknesses
Level II of Evidence.
StStrengths: randomization of subjects improved internal 
validity; sample group’s demographics are typical of 
post-cardiac surgery population, increasing external validity.
Weaknesses: small sample size, one research site.

Current patient education practices need to be improved 
before discharge, and patients require continued support 
following discharge.  

Fredericks & Yau (2013)

Review Matrix (...continued)
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Purpose
To demonstrate the effects of preoperative education on 
anxiety and recovery outcomes of cardiac patients.

Design
Randomized control trial.

Methods
Randomized into two groups: control and intervention.Randomized into two groups: control and intervention.
Total sample size: 153
Control group size: 77
Intervention group size: 76

Measurements/Instruments
HospitalHospital Anxiety and Depression Scale (HADS) to measure 
anxiety and depression symptoms. This instrument “has 
good internal consistency and external validity”.8

Brief Pain Inventory-short form (BPI-sf) to assess patients’ 
perceived pain severity and interference with activities of 
daily living.

The tool “is a reliable and valid measure of pain among The tool “is a reliable and valid measure of pain among 
patients with cancer”.8

Statistics
Descriptive statistics, t-tests, Mann-Whitney U tests, linear 
regression models. SPSS version 16.

Results
The intervention group had greater decrease in anxiety and The intervention group had greater decrease in anxiety and 
depression and a reduction in the number of hours in the 
ICU. Pain levels and length of hospital stay did not vary 
between the groups. 

Synthesis
Research should be performed to assess the eResearch should be performed to assess the effect of 
decreased preoperative time on patient anxiety and 
outcomes. Research should be performed in other worldly 
locations.

Evidence/Strengths & Weaknesses
Level II of Evidence.
Strengths: large sample size, improving its internal validity.
WWeaknesses: sample composed of one nationality, lowering 
external validity.

Healthcare providers should be educated on the impact 
preoperative education has on patients’ outcomes, especially 
anxiety and depression. 

Guo, East, & Arthur (2012)

Purpose
To determine the effect the Tell-us card has on quality of 
care perceptions, especially pertaining to patients’ 
participation in healthcare.

Design
Quasi-experimental.

MethodsMethods
Consecutive sampling method. 
Total sample size: 310 
Control group size: 153 
Intervention group size: 157

Measurements/Instruments
Quality from the PatientQuality from the Patient’s Perspective questionnaire to 
measure quality of care and importance of each aspect of 
care as perceived by each patient. 

“The questionnaire has been tested for validity and 
reliability. Cronbach alpha coefficients range from 0.81 to 
0.9 in the dimension of an identity-orientation approach”.9

Statistics
Chi-square test, Mann-Whitney U-test, studentChi-square test, Mann-Whitney U-test, student’s t-test. 
KUPPIT computer program SPSS version 19.0.

Results
Patients experienced increased participation in making 
healthcare decisions after using the Tell-us cards. “The 
intervention group reported significantly higher quality of 
care”.9

SynthesisSynthesis
Research findings applications are limited to the study 
population and subjects. Further research is needed to 
determine what effects the Tell-us card would have in other 
hospital units, over a longer period of time.

Evidence/Strengths & Weaknesses
Level III of Evidence.
StStrengths: patients have an active role in the intervention; 
large sample size, improving internal and external validity.
Weaknesses: non-randomized design; excluded patients 
based on physical inabilities, negatively affect external 
validity. 

TheThe Tell-us card is an inexpensive, easy-to-use tool that 
resulted in increased patient participation in care while 
hospitalized. Healthcare providers must understand the 
crucial role that patient-centered care has in quality 
healthcare. 

Jangland, Carlsson,  Lundgren, & 
Gunningberg (2012)

Review Matrix (...continued)
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Purpose
To determine if multi-disciplinary educational interventions 
improve knowledge of the disease and motivation to 
decrease risk factors following discharge from the hospital.

Design
Randomized control trial.

MethodsMethods
Randomized into two groups: control and intervention.
Total sample size: 98 
Control group size: 49
Intervention group size: 49

Measurements/Instruments
Composite Heart Health Index (CHHI) to measure the Composite Heart Health Index (CHHI) to measure the 
intervention’s effectiveness. The tool has not been validated. 
Reliability was not discussed.

Statistics
Wilcoxon Rank Sum test, Chi square test, Fisher’s exact 
test, generalized estimating equations, linear contrasts.

Results
There was no significant diThere was no significant difference between the groups in 
terms of effectiveness of interventions. 

There was no significant improvement in knowledge of the 
disease and motivation to decrease risk factors in either 
group.

Synthesis
Research findings applications are limited to the study Research findings applications are limited to the study 
population and subjects. Future research using a validated 
tool should be performed.

Evidence/Strengths & Weaknesses
Level II of Evidence.
Strengths: not discussed.
WWeaknesses: survey to assess the intervention was not 
validated, with a negative impact on the internal validity of 
the study.

The long-term adherence to medications and lifestyle The long-term adherence to medications and lifestyle 
changes did not improve. “Further attempts to improve 
utilization and compliance with evidence-based regimens 
must be directed at bringing primary providers and patients 
together such that both groups are fully aware of what 
specifically is required to reduce the risks of further 
cardiovascular events following CABG”.10 Future 
interventions should focus on disease knowledge, interventions should focus on disease knowledge, 
medication understanding and compliance, and modifying 
risk factors.

Kramer et al. (2012)

Purpose
To evaluate the effectiveness of structured education on 
knowledge of cardiac rehabilitation, and to determine the 
association between pre-test knowledge and demographic 
variables in patients that have undergone CABG.

Design
Quasi-experimental.Quasi-experimental.

Methods
Convenience sampling method. 
Total sample size: 40

Measurements/Instruments
Structured knowledge questionnaire to measure the sample Structured knowledge questionnaire to measure the sample 
group’s knowledge of cardiac rehabilitation. The reliability 
of the instrument was tested using the test-retest method. 
The validity of the instrument was not discussed.

Statistics
Chi-square tests, t-tests.

Results
The knowledge and understanding of cardiac rehabilitation The knowledge and understanding of cardiac rehabilitation 
was significantly higher following a structured educational 
session.

Demographic variables had no effect on the knowledge of 
cardiac rehabilitation. 

Synthesis
Recommendations are implied for EBRecommendations are implied for EBP. Research findings 
applications are limited to the study population and subjects.

Evidence/Strengths & Weaknesses
Level III Evidence.
Strengths: not discussed.
Weaknesses: small sample size; non-randomized sampling; 
use of a tool with no validation.
  
The weaknesses negatively impact both the internal and 
external validity of the study. A structured educational 
session improves patients’ knowledge about cardiac 
rehabilitation programs.

Patel & Ravindra (2016)

Review Matrix (...continued)
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Purpose
To evaluate the effectiveness of educational intervention 
following CABG.

Design
Randomized control trial.

Methods
Randomized into two groups: control and intervention.Randomized into two groups: control and intervention.
Total sample size: 99  
Control group size: 54 
Intervention group size: 55

Measurements/Instruments
Beck Anxiety Inventory used to measure anxiety 
(Cronbach’s alpha range 0.90–0.95).

The Zung self-rating depression scale to measure depression The Zung self-rating depression scale to measure depression 
(Cronbach’s alpha range 0.88–0.93).
 
A scale based on the SF-36 questionnaire to assess 
subjective health, effect of symptoms on ADLs, and 
intensity of pain (Cronbach’s alpha range of 0.81–0.75).

Statistics
MANOMANOVA, SPSS, t-test.

Results
The intervention group was found to have less anxiety and 
depression and reported better health at discharge than the 
control group.

The length of stay between the groups did not differ.

Synthesis
Research findings applications are limited to the study Research findings applications are limited to the study 
population and subjects. Further research “to test whether 
the intervention has any effects on the individual’s 
self-regulatory capacity”.12

Evidence/Strengths & Weaknesses
Level II Evidence.
StStrengths: well-defined and randomized sample, improving 
the external validity of the study; all tools were reliable and 
validated, improving internal validity. 

The use of video education with individualized educational The use of video education with individualized educational 
sessions is simple to complete with little need for training of 
staff and can be used in many hospital settings. The 
interventions resulted in decreased anxiety and depression 
and an increased feeling of overall health in patients 
following CABG.

Sørlie, Busund, Sexton, Sexton, & Sørlie 
(2007)

Purpose
To determine what effects pre-procedural patient education 
and counseling has on CABG outcomes.

Design
Randomized control trial.

Methods
Randomized into two groups: control and intervention.Randomized into two groups: control and intervention.
Total sample size: 40
Control group size: 20
Intervention group size: 20

Measurements/Instruments
ZungZung’s self-rating anxiety scale to measure patients’ anxiety 
levels at two different points of time. The authors did not 
discuss the reliability and validity of this tool.

Statistics
Fisher exact test, SPSS version 13.0, t-test.

Results
It was found that the number of complications was It was found that the number of complications was 
significantly lower in the intervention group compared to 
the control group. Patients in the intervention group also 
reported less anxiety.

Synthesis
Research findings applications are limited to the study 
population and subjects.

Further prospective research should be performed on a Further prospective research should be performed on a 
larger sample size. 

Possible research could indicate if earlier educational 
opportunities would be equally or more effective. 

Evidence/Strengths & Weaknesses
Level II Evidence.
StStrengths: randomized, blind trial to increase internal 
validity.
Weaknesses: small sample size, diminishes the external 
validity.

“A structured and nurse-initiated preoperational
education program conducted 2 to 3 days
before CABG reduced postoperative complications
such as pulmonary and cardiovascular adverse events”.such as pulmonary and cardiovascular adverse events”.13

Zhang, Jiang, Yin, Chen, Ma, and Wang, 
(2012)

Review Matrix (...continued)
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Of the articles found during the literature search, eleven 
quantitative research studies were selected to review for evidence-
based practice results. While each study focuses on various aspects 
of education at various times in the surgical process, the overall 
results can be applied to the patient education in post-cardiac 
surgery adult population. Each of the study’s aims and conclusions 
can be consolidated to build evidence-based practice of patient 
education.

Brown et al. (2012) defined patient education as a method to 
promote behavioral changes in patients to modify risk factors in 
order to promote general health. The researcher’s meta-analysis 
and systematic review focused on determining what effects patient 
education has on the healthcare costs, quality of life, morbidity, and 
mortality of patients with CVD. While there was no statistically 
sound evidence that education reduces morbidity and mortality 
of CVD patients, evidence did show that patient education could 
reduce future healthcare costs and positively impact quality of 
life. Decreased readmission rates and decreased healthcare costs 
were evident as well, when education and outpatient support 
were provided to patients. However, with the financial structure 
of healthcare, it is difficult to fully demonstrate what types of 
education would ensure full reimbursement of the time spent 
providing educational services.

Commodore-Mensah and Himmelfarb (2012) conducted a 
study focused on the burden that CVD has on patients, including 
the cost of healthcare related to the disease. For this study, the 
researchers defined patient education as the use of multiple 
learning opportunities to change behavior and improve knowledge 
and skills in order to improve quality of health and outcomes. 
Standardized education is defined as education that is consistent 
among all patients, while individualized education is defined 
as being customized to specific needs of the each patient. The 
researchers analyzed various educational interventions utilized 
for patients with CVD and addressed the patients’ increase in 
knowledge related to the disease as well as how the educational 
interventions affected outcomes. The findings of this study show 
that educational opportunities that include follow-up sessions are 
more effective methods of education than single sessions.

Cebeci and Celik (2008) conducted a quasi-experimental 
study focusing on the ability of patients to care for themselves 
and to recognize problems after discharge from the hospital 
following cardiac surgery. The researchers addressed the type of 
patient education provided to post-surgical cardiac patients. As a 
result, it was found that patients educated before discharge using 
individualized teaching had improved self-care ability than those 
that received standardized education. In addition those patients 
that received individualized education reported fewer health-
related problems after discharge.

Fredericks (2009a) conducted a randomized control study with 
the goal of understanding the learning needs of patients and how 
the needs vary among populations. The researcher defines learning 
needs as educational requirements determined by the patient’s 
perceived lack of and demand for information. Various learning 
needs analyzed in this study include recognizing and avoiding 
complications, physical activity requirements and restrictions, 
and emergency precautions. As a result, the study found that the 
most common learning needs of patients include recognizing and 
avoiding postoperative complications, treating edema, physical 
activity requirements and restrictions, and how to treat chest 

or incisional pain. It was also found that there is a significant 
difference in learning needs based on sex and age, suggesting 
that educational interventions should not be standardized across 
various populations. 

In another randomized control study conducted by Fredericks 
(2009b), the timing of individualized patient education following 
cardiac surgery was the focus. The researcher also focused on 
the patients’ ability to understand and perform self-care and the 
occurrence of perceived problems postoperatively. In the study, 
the patients’ learning needs were assessed prior to the educational 
activity, and the topics of education included complications, 
physical activity, medications, and the management of problems 
that may occur after discharge. All needs mentioned by the 
patient were included in the educational discussion, in addition 
to standardized postoperative education topics. In addition to 
the educational needs, the researcher also analyzed the level 
of anxiety reported by each patient at the time of educational 
intervention. This study showed no evidence that one particular 
time for education is best following cardiac surgery. It was proven 
that education provided before hospital discharge is as effective as 
education provided following hospital discharge.

A non-randomized quantitative study by Fredericks and 
Bechtold (2014) focused on limitations that exist when providing 
individualized patient education. In this study, individualized 
patient education was defined as teaching programs based on 
the patient’s personal perceived needs. The patients’ needs 
were measured using the Patient Learning Needs Scale, and 
individualized educational sessions were provided at two separate 
times following cardiac surgery. The researchers analyzed the 
patients’ personal educational needs, the amount of time utilized 
for education, and the timing of the educational sessions. The 
results of this study showed that individualized patient education 
reduces complications after discharge from a cardiac surgery in the 
first three months. The researchers also noted several limitations to 
providing this educational intervention including extensive patient 
questions and requests, symptoms that interfere with educational 
sessions, and the need for emotional support.   

In a randomized control trial by Fredericks and Yau (2013), 
education was defined as the process to improve the patients’ ability 
to make appropriate choices to improve or maintain status of health 
after discharge from the hospital. The patients’ learning needs were 
measured using the Patient Learning Needs Scale (PLNS). The 
intervention was individualized education based on the patients’ 
self-identified personal learning needs. The researchers focused 
on the quality of educational interventions and its effects three 
months after discharge. The researchers took age, sex, educational 
background, and learning needs into consideration and also looked 
at the incidence of complications and hospital readmission rates 
when coming to a conclusion. The results show that patients 
receiving multiple personalized educational sessions experienced 
a reduction in complications and hospital readmissions.  

Guo (2015) focused on the amount of anxiety experienced 
by cardiac surgery patients during a randomized control trial. 
In addition to anxiety, the researchers also analyzed depression, 
pain, and recovery time. Anxiety was measured using the Hospital 
Anxiety and Depression Scale (HADS), depression was measured 
using the HADS, and pain severity was measured using the 
Brief Pain Inventory-short form (BPI-sf). Length of stay in the 
intensive care unit and hospital postoperatively were also taken 
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into consideration when the results were derived. It was ultimately 
found that subjects that received patient education preoperatively 
reported less anxiety and depression than the control group. There 
was a slight reduction in time spent in the intensive care unit, but no 
significant difference in the length of hospital stay postoperatively. 

Jangland, Carlsson, Lundgren, and Gunningberg, L. (2012) 
performed a quasi-experimental study focusing on the patients’ 
involvement in their personal care and how it affected the 
patients’ perceived quality of care. Patient participation is defined 
as allowing the patient to have knowledge and control of the 
healthcare problem at hand and being an active member of the 
healthcare team. The researchers used Tell-Us cards to determine 
the patients’ perceived goals of care. Use of the Tell-us card 
improved the patients’ participation in care while in the hospital, 
especially in cases of nursing care. The researchers interpreted that 
patients more actively participate in their health care when given 
the opportunity to discuss their personal goals with healthcare 
providers. This improved participation has a positive impact on 
the patients’ perception of the quality of care received.

Kramer et al. (2012) studied patients after CABG surgery and 
the effects that a long-term, multidisciplinary educational program 
has on understanding of cardiovascular disease (CVD), self-care, 
risk modifications, and medication adherence. The Composite 
Heart Health Index (CHHI) was used to measure the effectiveness 
of education over a one-year period. The researchers found that 
patients’ understanding of CVD, motivation for risk reduction, 
and appropriate use of medications does not improve in the distant 
postoperative period, despite patient education interventions. 
The researchers interpret that long-term compliance with healthy 
behaviors might require ongoing support and education of patients 
by healthcare providers in order to improve patient behaviors and 
health outcomes.  

Patel and Ravindra (2016) conducted a quasi-experimental 
study that focused on post-cardiac surgery patients’ lack of 
knowledge about physical activity and cardiac rehabilitation. The 
patient’s knowledge was measured in this study using a structured 
knowledge questionnaire. The researchers analyzed how sex, age, 
and previous education impacted the knowledge level of patients. 
The study showed that a structured educational program resulted 
in increased knowledge about physical activity and cardiac 
rehabilitation programs.

Discussion of Findings
The findings from the 11 studies reviewed in this paper are 

generally consistent with the findings of previous studies. There 
is some degree of conflicting information regarding the mode of 
delivery and timing for education, but the end-result of a positive 
impact on patients’ health and recovery is consistent. Assessing the 
patient’s learning needs and desires allows healthcare providers to 
recognize knowledge and skill deficits and to focus on the patients’ 
educational needs. This individualized postoperative education 
leads to improved retention of information, compliance treatment 
regimens, and self-management after discharge.4 Providing 
education for patients who have undergone cardiac surgery should 
be individualized to meet patients’ needs. While standardized 
education continues to be useful, topics that are personalized 
have been shown to positively affect patients’ recovery. Such 
positive effects include fewer complications, decreased hospital 
readmission rates, decreased anxiety, improved outcomes, and 

improved over-all quality of life. By making such improvements, 
patients’ utilization of healthcare is reduced; decreasing overall 
healthcare costs.1

There are limitations to the studies reviewed in this paper. 
These limitations include the number of studies available for 
review and the samples selected in the studies. There are many 
qualitative studies that have looked at the impact that patient 
education has on patients’ personal experiences. However, there is 
a lack of quantitative studies that focus on individualized patient 
education following cardiac surgery. There are several studies that 
research the time of the educational process, and other studies 
look at the type of multimedia used for education. However, 
there are few studies that have looked specifically at the impact 
that individualized education has on health outcomes and quality 
of life following cardiac surgery. While there are many studies 
about education of patients living with CVD, there are far fewer 
studies about educating the cardiac surgery patient. Of the studies 
reviewed, many involved a small sample size or a homogenous 
sample of only one nationality. Such lack of randomization of the 
population could impact the results of the studies.  

Of the 11 studies reviewed for this evidence-based practice 
paper, two are considered a Level I evidence comprised of meta-
analysis and systematic reviews. Five articles are randomized 
control trials, with Level II evidence. Four articles contain Level 
III evidence, as the research studies were either quasi-experimental 
or did not involve randomization of study participants. With 
consistent findings from studies with Level I, II, and III evidence, 
there is a strong recommendation that clinicians should follow 
the suggestions in the mentioned studies. Unless there is 
compelling evidence that another approach is more appropriate, 
patient education for post-cardiac surgery patients should include 
individualized information.

Recommendations
Upon review, it is recommended that further research be 

performed to determine the most appropriate methods for patient 
education in the post-cardiac surgery patient. Topics that should be 
studied include the most effective modes of delivery, best timing of 
educational sessions, and how many sessions should be completed. 

Based on current research findings, it is suggested that patients 
should receive educational information that is tailored to their 
personally identified needs. This suggestion does not preclude 
the inclusion of standardized education in the process. Patients 
should continue to receive handouts or booklets and watch videos 
as prescribed by facilities or physicians. The individualized 
information should be provided in addition to the traditional 
instruction methods. 

Conclusion
Patients who have been diagnosed with CVD and undergo 

cardiac surgery are at an increased likelihood of diminished 
quality of life and postoperative complications. Preparing patients 
to properly care for themselves after discharge is a necessity 
to decrease the risk of postoperative complications and future 
coronary events. Studies show that individualized patient education 
is more effective at improving self-care behaviors and increasing 
compliance when compared to standardized education alone. 
Based on the findings of several quality research studies, there is a 
strong recommendation for healthcare providers to assess patients’ 
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learning needs and provide information according to those needs, 
in addition to standardized information.
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Work-Family Conflict and the Role of Family 
Supervisor Support as a Promising Approach to 

Retain Qualified Nurses
Sitah Alshutwi and Adel Almutairi

Summary

Many hospitals worldwide have recently experienced a rise in turnover rates among their healthcare 
professionals. For example, in the United States, the turnover rate of healthcare professionals has dramatically 
increased from 13.5% in 2011 to 17.2% in 2015. Almost 40% of newly employed nurses in the United States 
intend to quit their jobs and search for new positions within the first year of their employment. The existing 
literature has documented many factors that can contribute to high turnover rates such as stress, feelings of 
inadequacy, lack of professional development and training, limited opportunities, and lack of the required 
skills and knowledge. However, a new factor that can lead to turnover has recently been discussed in the 
literature and is gaining greater attention: the conflict that exists between work and family demands. In this 
paper, we discuss the concept of work-family conflict, its consequences, and a promising strategy to effectively 
tackle this issue and address its consequences. Helping healthcare providers to maintain the balance between 
work and family demands can reduce stress and increase job satisfaction among nurses, which can eventually 
lead to their retention in the workplace.

Key Points

• Turnover Intention (TI), the cognitive stage that precedes actual turnover, among healthcare providers 
is considered one of the most critical issues in healthcare settings worldwide.

• In 2015, it was found that almost 40% of registered nurses in the US intended to quit their current jobs 
and search for new employment within the next year.5

• A number of strategies have been proposed to improve this issue, including career development 
programs and training12 and payment and rewards.13

BACKGROUND
Turnover Intention (TI), the cognitive stage that precedes 

actual turnover, among healthcare providers is considered one of 
the most critical issues in healthcare settings worldwide. It refers, 
in particular, to one’s mental decision or thoughts about remaining 
or leaving a job,1 and it is considered to be a significant predictor 
of actual turnover.2 There is no doubt that every healthcare system 
requires adequate, highly trained nursing personnel to provide a 
high level of quality care for patients. Yet, many countries around 
the globe are finding it challenging to retain qualified nurses. For 
example, in the United States, the turnover rate of healthcare 
professionals, including nurses, has dramatically increased from 
13.5% in 2011 to 17.2% in 2015.3, 4 It was also found that almost 
40% of registered nurses in the US intended to quit their current 
jobs and search for new employment within the next year.5

This turnover predicament is not limited to the US; many 
hospitals around the world, including those in developed and 
developing countries have recently experienced a rise in turnover 
rates among their healthcare professionals. For example, turnover 
rates have been reported as 10% in England6 and nearly 20% in 
Canada.7 In Saudi Arabia, the turnover rate among Saudi nurses 

is alarming, reaching 50% of the total number of the nursing 
workforce in recent years.8 A high rate of nursing turnover creates a 
disruptive, unstable work environment that also negatively impacts 
the retention of other nurses and healthcare providers.9 The result 
is a cycle of constant increase in the rate of turnover, which can 
lead to a crisis in the healthcare organization, and consequently, 
will affect the type and quality of healthcare services. 

A considerable number of studies have examined this 
phenomenon and documented the factors that can lead to 
turnover among healthcare professionals in general and nurses 
in particular, such as lack of autonomy, high work load, carrying 
out non-nursing duties, staffing level, supervision, and low 
wages.10 The relationship between these widely researched factors 
and healthcare professionals’ turnover rates is known to many 
healthcare organizations.11 As a result, a number of strategies 
have been proposed to improve this issue, including career 
development programs, training,12 payment and rewards.13 In this 
paper, however, we will shift the focus to another factor, yet more 
important, that can significantly influence the turnover intention 
among healthcare providers- work and family conflict- and discuss 
an effective approach to managing its potentially negative effects.
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Method
An electronic literature search was conducted to review the 

published literature related to work and family conflict, supervisor 
support and turnover intention among healthcare providers. The 
search strategy that was used to maximize the comprehensiveness 
of the literature review was to employ and then link keywords, 
for example, “turnover AND work-family conflict AND family 
supervisor support” and “nursing retention AND supervisor 
support.” The online databases that were searched included 
Cumulative Index to Nursing and Allied Health Literature 
(CINAHL), Health Source, Web of Science, Science Direct 
and Medical Literature Analysis and Retrieval System Online 
(MEDLINE). There was no restriction on the type of research, 
which included qualitative, quantitative and review. Most of the 
articles were published within the last 10 years and conducted in a 
variety of different places.

Discussion
In this section, we framed our discussion critically and 

precisely around two major areas: work-family conflict and family 
supervisor support (FSS) as an effective approach that can lead to 
many positive results.

Work-Family Conflict
Work and family conflict has recently been gaining greater 

attention and prominence in the literature. It is frequently introduced 
by many behavioral, psychological, and career scholars due to its 
negative consequences on work stability.14, 15, 16 The Work-Family 
Conflict (WFC) has been defined as “a form of inter-role conflict 
in which the pressures from work and family domains are mutually 
incompatible in some respect. That is, participation in the work 
(family) role is made more difficult by virtue of participation in the 
family (work) role”.17 

The Work-Family Conflict has been linked to a number 
of harmful consequences, including job exhaustion,18 lower 
job satisfaction, lower organizational commitment,19 and 
was significantly related to sleep insufficiency and insomnia 
symptoms.20 In a study assessing the impact of WFC on depression, 
it was found that 31% of participants had depression rates above 
the threshold of serious psychological distress.21 In addition, WFC 
was found to have a strong association with increased turnover 
intention.22, 23 Individuals who perceive a higher level of conflict 
between work and family demands revealed a higher intention 
to leave their workplace.24 Therefore, maintaining the balance 
between these obligations is not an easy task: as many as 60% of 
working adults reported having difficulty in balancing work and 
family demands.25

If healthcare providers are unable to juggle their multiple 
roles, they need support and help to maintain balance. A new and 
promising approach that can help reduce TI,26 especially with 
the presence of high WFC,27 has been discussed in the literature. 
This approach is referred to as family supervisor support, which 
is defined as a set of behaviors exhibited by supervisors that are 
supportive of employees’ family roles.28

Family Supervisor Support (FSS)
Family Supervisor Support (FSS) refers to the degree to which 

employees perceive that supervisors “care about their ability to 
experience positive work-family relationships, and demonstrate 

this care by providing helpful social interaction and resources”.29 
It is noteworthy that since supervisors have more opportunities 
to demonstrate support, as they interact with their employees on 
a daily basis, than the organization itself, the level of perceived 
support from supervisors is more apparent to employees than the 
level of perceived support from the organization. Thus, perceived 
supervisor support has a greater influence on employees’ turnover 
decisions.30, 31, 32, 33 As a result of such perceived support, employees 
should become more loyal, committed, and less intent on leaving 
their jobs.34

Many scholars from social and organizational behavior 
disciplines have demonstrated the benefits of FSS on turnover rate. 
For example, Mayo et al. in 2012 found a significant buffering effect 
of FSS on the relationship between physical stressors and medical 
symptoms.35 Additionally, a recent study indicated the effect of 
FSS on buffering the relationship among WFC, job satisfaction, 
and life satisfaction.36 In this study, FWC was associated with 
low job satisfaction and life satisfaction, but only for those who 
reported low levels of FSS.36 The same study concluded that with 
low levels of FSS, employees who experienced FWC reported 
more symptoms of depression.36

The benefits of family supervisor support were also revealed 
to be a buffering factor that reduces TI for those who have a 
high level of WFC.37 This longitudinal study concluded that the 
relationship between WFC and TI is weaker when FSS is high. 
WFC was significantly associated with increases in TI when the 
level of FSS was low (β=0.13, p<0.001), but not significant at a 
high level of FSS (β=0.03). In this study, researchers concluded 
that FSS as a strategy can buffer the relationship between WFC and 
TI.27 Further research also provided evidence for the importance of 
FSS in reducing WFC.29

Given the negative impact of Work-Family Conflict on job 
satisfaction and turnover intention, it is imperative to adopt the 
Family Supervisor Support approach in healthcare organizations. 
Such an approach can help maintain the continuity of high quality 
healthcare services and spare patients’ potential risks. It would also 
be useful in countries that have foreign healthcare providers who 
have left their families due to their economic circumstances for a 
better job and income. Therefore, healthcare organizations need 
to include the FSS approach in their policies and design programs 
to educate supervisors and managers on the beneficial effects of 
this approach for patients, supervisors, healthcare providers, and 
ultimately the organization. Such programs need to focus on the 
required skills and approaches that will enable supervisors and 
managers to effectively practice their FSS role. A number of 
authors have asserted that if supervisors are given sufficient time 
and resources to effectively support employees, they will be able 
to reduce their intention to leave.16, 38

The concept of supervisor support should be introduced to 
students who are studying in schools for healthcare professionals 
in general and in nursing in particular because nurses comprise 
the largest healthcare workforce and are directly involved in 
patient care. This introduction will prepare the students to enact 
the FSS approach during real practice. In this regard, further 
research is also recommended to examine the value of Family 
Supervisor Support on the Work-Family Conflict among the 
nursing population. Interventional studies are also encouraged 
to evaluate the effectiveness of providing training programs for 
nursing supervisors to enhance their FSS behaviors.
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Conclusion
The alarming rate of healthcare providers’ turnover, 

particularly nurses’, that occurs in many countries worldwide 
requires healthcare organizations, leaders, and policy makers to 
make every effort to retain their healthcare workforce in order to 
maintain continuity of care. One of the factors discussed in this 
paper that can lead to significant turnover is related to the conflict 
between family and work demands. This issue is gaining more 
attention in the literature due to its influence on work stability 
and productivity. Research indicated that individuals with high 
WFC are more likely to have higher intentions to leave their job. 
Although turnover is a complex issue that may require multiple 
prevention strategies, Family Supervisor Support has been 
advocated by many scholars as an effective approach that can 
manage this issue. Applying such an approach, however, requires 
training and education for supervisors and managers in order to 
provide timely and effective support to their employees.
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Benchmark Time of Door-to-Electrocardiogram 
(ECG) Time for Patients with Myocardial Infarction 

and Acute Coronary Syndrome and Decrease 
Chronic Care Costs

William Bottom, BSN, RN, CCRN, CEN and Annapoorna Mary, PhD, RN, CNE

Summary

Door-to-electrocardiogram (ECG) time less than 10 minutes in acute coronary syndrome (ACS) is a standard 
of care recommended in all emergency departments (EDs) throughout the world.  This benchmark time greatly 
improves patient outcomes when achieved and is recommended primarily via expert consensus; however, is 
literature support for this recommendation needed to continue? The purpose of this article was to develop a 
database focused literature search and review on door-to-electrocardiogram (ECG) time. The total number of 
articles selected for the focused review was 13.  Based on the data collection and review, it was found that the 
benchmark metric of door-to-ECG less than 10 minutes continues to be accurate.

Key Points

• Focused literature review method was used. Published, peer-reviewed literature found in OVID, 
Science Direct, and CINAHL databases.  Papers used were limited to peer-reviewed, full text, meta-
analysis, RCT, quasi-experimental studies, and quantitative studies.  

• Keywords used within search parameters included emergency department, electrocardiogram, door-
to-ECG, triage, chest pain, and acute coronary syndrome.  The period of data collection was from 
2009 to 2016.  Article inclusion was based on content relevancy, recent publication, and specificity to 
emergency department care.

• To continue to meet the benchmark goal of door-to ECG within 10 minutes, efficiency in immediate 
obtaining and interpreting the ECG will be needed for rapid diagnosis and possible intervention.  
Further, future studies focused on nursing education and practice recommendations on benchmark 
door-to-ECG time may help for evidence based interventions.

THE BENCHMARK DOOR-TO-ELECTROCARDIOGRAM 
(ECG) time of 10 minutes recommended by the 2010 American 
Heart Association (AHA) guidelines is reinforced by multitudes 
of data, research and experiences in practice.  In order to improve 
the quality of patient care throughout the United States (U.S.), this 
practice is researched continuously to maintain current standards of 
care.  The goal of immediate ECG is to facilitate immediate diagnosis 
and “enable clinicians to identify which patients need evidence-
based reperfusion therapy.”11 Immediate ECG is a necessary 
diagnostic tool used to assist healthcare providers with patients 
presenting with acute coronary syndrome (ACS) symptoms.  With 
appropriate usage of ECG technology and diagnostics, diagnosis 
of ST-elevation myocardial infarction (STEMI) is able to be made 
with subsequent life-saving interventions initiated.  

The significance of research regarding door-to-ECG time 
less than 10 minutes greatly impacts patient care, patient safety, 
cost, and overall quality of life.  With immediate ECG, rapid 
diagnosis can be made with life saving measures implemented.  
Subsequently, patients may survive, have decreased negative 
outcomes, have improved satisfaction, and save costs via reducing 

additional unnecessary testing and general inefficiencies.4, 11, 13

In the emergency department (ED) setting, metrics and 
data are measured constantly to ensure excellent patient care 
is provided in a timely manner.  The registered nurse (RN) 
is trained to respond to certain presenting complaints from 
patients in an efficient and timely manner due to the possibility 
of negative outcomes if completed differently.  However, is the 
recommended goal of obtaining an ECG in less than 10 minutes 
still an appropriate standard for ACS patients?  Current research 
continues to support this recommended goal.  According to the 
National Quality Measures Clearinghouse (2016), the door-to-
ECG time of less than 10 minutes is a benchmark goal that all EDs 
should be trying to achieve based on best practice guidelines.  The 
goal of immediate ECG is to facilitate immediate diagnosis and 
“enable clinicians to identify which patients need evidence-based 
reperfusion therapy.”11   

There is a possible research gap existing regarding a specific 
benefit of door-to-ECG less than 10 minutes for individual research 
without relation to PCI or fibrinolytic therapy.  Further nursing-
driven research would benefit the overall support of current 
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literature and reinforce the benchmark time of door-to-ECG of less 
than 10 minutes.  The practice gap identified relates to improved 
ECG education and reinforcement of timeliness and efficiency in 
practice.  Additionally, there is literature supporting pre-hospital 
field ECGs that can initiate the cardiac catheterization process in 
light of field STEMI diagnosis.12

Description of PICO Question and Purpose
The selected PICO question for this paper can be concisely 

described as door-to-ECG time less than 10 minutes in patients 
with acute coronary syndrome (ACS) symptoms in the ED.  
According to the 2010 AHA Guidelines for Cardiopulmonary 
Resuscitation (CPR) and Emergency Cardiovascular Care 
(ECC), “all patients presenting to EDs with ACS should receive 
an ECG within 10 minutes of arrival.”10  Due to this expert 
consensus recommendation (Class C), the question was chosen 
to further investigate the need for this benchmark goal, the 
appropriateness of the goal, and any supportive current literature 
in favor of continuing this practice.  Additionally, due to initial 
ECG application taking place in ED triage environments through 
RN initiation, there are obvious implications to nursing practice 
intertwined within this recommendation.  Research by O’Connor 
et al. (2010) states that “this initial evaluation must be efficient 
because if the patient has STEMI, the goals of reperfusion are to 

administer fibrinolytic within 30 minutes of arrival or to provide 
percutaneous coronary intervention (PCI) within 90 minutes of 
arrival.”10 In the following review, the concepts of benchmark 
door-to-ECG time and the associated clinical problem related to 
immediate ECG will be reviewed through a focused literature 
review, which involves expanded article search, discussion of 
findings, and recommendations to nursing practice.

Methods
The method used for this paper was focused literature review 

(refer to Figure 1).  The total numbers of research report of 13 were 
selected that met the inclusion criteria. The inclusion criteria and 
exclusion criteria were set and verified by two reviewers. Article 
inclusion was based on content relevancy, recent publication, 
and specificity to emergency department care.  Published, peer-
reviewed literature found in OVID, Science Direct, and CINAHL 
databases were accessed and obtained.  Papers used were 
limited to meta-analysis, RCT, quasi-experimental studies, and 
quantitative studies.  Keywords used within search parameters 
included emergency department, electrocardiogram, door-to-ECG, 
triage, chest pain, and acute coronary syndrome. The relevancy 
and quality of the selected studies were verified by two reviewers. 
The review matrix, quality analysis and synthesis findings were 
reviewed by two reviewers using PRISMA checklist.
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Purpose/Research Question
To examine the triage of acute myocardial infarction patients 
(ST-elevation and non-ST elevation myocardial infarction) and 
determine whether it is associated with subsequent delays in 
acute myocardial infarction processes of care.1 

Design/Levels of Evidence
Quantitative retrospective cohort analysis/ Level IQuantitative retrospective cohort analysis/ Level IV Evidence.

Sampling Method/Sample Size
Purposive sampling: Extracted 3,088 patients’ records.

Significant Results
“Rate of low acuity triage as 50.3% median doo“Rate of low acuity triage as 50.3% median door-to-ECG time 
and door-to-needle time as 12.0 and 40.0 minutes”.1  According 
to quantile regression analysis, there was an associated 
4.4-minute delay in median door-to-ECG time and a 
15.1-minute door-to-needle median time delay.1  

Recommendations/Critique Synthesis
Obtaining an ECG on allObtaining an ECG on all ACS patients regardless of triage 
score and increased research attention to decreasing the time to 
ECD in the ED with specific triage criteria.1

Atzema, Austin, Tu, & Schull (2009)

Purpose/Research Question
To illustrate implementation of a chest pain protocol in patients 
presenting to the emergency department.4  

Design/Levels of Evidence
Case study: Implementation QI Study Analysis/ Level III 
Evidence.

Sampling Method/Sample SizeSampling Method/Sample Size
Convenient sampling.

Significant Results
Results showed that implementation of a chest pain protocol for 
patients presenting to the emergency department greatly 
improved this patient’s outcome.4

Recommendations/Critique Synthesis
Rapid triage and immediate ECG resulted in timely and Rapid triage and immediate ECG resulted in timely and 
efficient admission.4 The strengths of the study include strong 
educational components and exemplary models of care.  
Weaknesses of the study surround the small sample size and 
usage of a singular case study.

Bunch, Carithers, & Leasure (2014)

Purpose/Research Question
“To describe the relationship between door-to-ECG time and 
ECG-to-needle time and describe the proportion of STEMI 
patients who met the benchmark door-to-needle time of 30 
minutes based on their door-to-ECG time.”2  

Design/Levels of Evidence
Quantitative retrospective cohort study/ Level IQuantitative retrospective cohort study/ Level IV Evidence.

Sampling Method/Sample Size
Purposive Sampling N= 2,961 STEMI patients.

Significant Results
  According to the cubic smoothing splines, “the inflection point 
in the probability of achieving the benchmark door-to-needle 
time occurred at four minutes, after which it decreased 
linearly.”2 Results of the study showed the “median 
door-to-ECG and ECG-to-needle times were 8.0 and 27.0 
minutes with a linear increase in ECG-to-needle time as the 
door-to-ECG time increased.”2

Recommendations/Critique SynthesisRecommendations/Critique Synthesis
“The highest probability of meeting the reperfusion ta“The highest probability of meeting the reperfusion target time 
for fibrinolytic administration is associated with a door-to-ECG 
time of 4 minutes or less.”2 The strengths of the study include a 
large sample size and increased focus on pre-hospital ECG 
importance. Weaknesses of the study include limitations in 
chart review, older data analysis, and current shift away from 
fibrinolytic toward PCI.2

Atzema, Austin, Tu, & Schull (2011)

Purpose/Research Question
“Evaluate the effect of a new chest pain mnemonic (CPM) as a 
teaching tool for rapid recognition of AMI patients arrive by 
self-transport in ED triage in an effort to improve door-to-ECG 
(DTE) time.”3

Design/Levels of Evidence
Quantitative, longitudinal quasi-experimental study/ Level III Quantitative, longitudinal quasi-experimental study/ Level III 
Evidence.

Sampling Method/Sample Size
Purposeful sampling of ED nurses / 26 total.

Significant Results
The primary analysis used to analyze pretests and post-tests of The primary analysis used to analyze pretests and post-tests of 
the nurses were done “with a paired t-test, and the pre- and 
post-intervention DTE times were analyzed by log-linear 
modeling.”3 The aggregate post-intervention results show a 
major difference “between male and female patients regarding 
timeliness of the ECG. 44.7% of the male patients received an 
ECG within 10 minutes of self-transport to the ED whereas 
only 32% of the female patients received an ECG within 10 only 32% of the female patients received an ECG within 10 
minute of self-transport.”3

Recommendations/Critique Synthesis
Reviewing current chest pain triage policies, CPM education 
intervention, and increased focus on gender-specific differences 
in chest pain presentations.3 The strengths of the study include 
current data and additional data regarding gender differences in 
treatment.  Weaknesses include the inability to examine 
extraneous variables, the loss of a key investigator, and low 
enrollment of emergency nurses in the study.

Ballard, Bairan, Newberry, van Brackle, & 
Barnett (2011)

Review Matrix on Benchmark time of Door-to-electrocardiogram (ECG) time for patients 
with Myocardial infarction and Acute Coronary Syndromes

www.aamcn.org | Vol. 4, No. 1 | Journal of Managed Care Nursing   35

www.aamcn.org


36   www.aamcn.org | Vol. 4, No. 1 | Journal of Managed Care Nursing

www.aamcn.org


Purpose/Research Question
To reduce door-to-balloon times and meet door-to-ECG time 
less than 10 minutes.11

Design/Levels of Evidence
Case study: QI process/ Level III Evidence.

Sampling Method/Sample Size
Purposive sampling method.Purposive sampling method.

Significant Results
Results of the study showed that “an interdisciplinary driven, Results of the study showed that “an interdisciplinary driven, 
cross-campus, quality improvement committee was able to 
influence the process measure, door-to-balloon, for patients 
undergoing primary PCI.”11 Furthermore, during normal 
operating hours, door-to-Cath lab time decreased by 25 minutes 
with new processes in place.11

Recommendations/Critique Synthesis
The need to engage all clinicians to improve facility processes The need to engage all clinicians to improve facility processes 
and overall outcomes.11 The strengths of the study include 
strong educational components and models of care for process 
improvements.  Weaknesses of the study surround the small 
sample size and usage of a singular case study. Increased 
self-examination of facility led quality improvement groups and 
improved information management for guiding hospitals in 
metric improvement.metric improvement.11 The strengths of the study include a large 
amount of relevant publications within the review and overall 
evidence level.  Weaknesses of the study include exclusion 
criteria like transfer patients, unpublished results, and language 
restrictions.11

Pelletier (2009)

Purpose/Research Question
““To determine if an emergency department (ED) could improve 
the adherence to a door-to-electrocardiogram (ECG) time goal 
of 10 minutes or less for patients who presented to an ED with 
chest pain and the effect of this adherence on door-to-balloon 
(DTB) time for ST-segment elevation myocardial infarction 
(STEMI) cardiac catheterization (cath) alert patients.”13

Design/Levels of Evidence
Before-and-after interventional study/ QI Process study/Before-and-after interventional study/ QI Process study/
Level III Evidence.

Sampling Method/Sample Size
Purposive sampling/ 719 patients.

Significant Results
The statistics used to analyze data before and after intervention The statistics used to analyze data before and after intervention 
were via chi-square and Fisher’s exact tests.  Additionally, all 
analyses were performed using SAS statistical software and any 
probability <0.05 was considered significant.13 Results of the 
study with specificity to door-to-ECG times revealed a 67% 
improvement for walk-in patients post intervention.  In regard 
to STEMI specific patients, all patients received ECGs in less 
than 10 minutes post intervention. Overall, the data showed than 10 minutes post intervention. Overall, the data showed 
improvement in adherence to the goal time of ECG less than 10 
minutes from 16% to 64%.13

Recommendations/Critique Synthesis
Cooperative effort in process improvement plans can have an 
overall effect of benchmark times and patient outcomes. The 
strengths of the study include strong data and exemplary 
process improvement model.  Weaknesses of the study include 
the lack of STEMI presentations within the study and exclusion 
of ambulance patients.13

Takakuwa, Burek, Estepa, & Shofer (2009)

Purpose/Research Question
To reduce door-to-balloon times and meet door-to-ECG time less than 10 minutes.12 “To summarize prognostic factors for 
door-to-balloon time in STEMI patients presenting to a PCI capable hospital.”12

Design/Levels of Evidence
Systematic review via the National Library of Medicine Gateway and Cochrane’s CENTRAL. Level I Evidence.

Sampling Method/Sample Size
Purposive sampling of 90 reports.Purposive sampling of 90 reports.

Significant Results
Results of the systematic review revealed that door-to-balloon time is a complex goal outcome with many different issues affecting the 
result and that the quality of evidence on prognostic factors related to door to balloon time is low.12 Furthermore, many of the 
associated factors are largely modifiable which allows for change to be made at many levels.

Recommendations/Critique Synthesis
Increased self-examination of facility-led quality improvement groups and improved information management for guiding hospitals in Increased self-examination of facility-led quality improvement groups and improved information management for guiding hospitals in 
metric improvement.12 The strengths of the study include a large amount of relevant publications within the review and overall 
evidence level.  Weaknesses of the study include exclusion criteria like transfer patients, unpublished results, and language 
restrictions.12

Peterson, Syndergaard, Bowler, & Doxey 
(2011)

Review Matrix (...continued)
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Purpose/Research Question
“Assess the factors causing delay in attaining door-to-balloon 
time of <90 minutes.”14

Design/Levels of Evidence
Non experimental quantitative study/ Level IV Evidence.

Sampling Method/Sample Size
Purposive sampling: Consecutive patients with MI from 2008 Purposive sampling: Consecutive patients with MI from 2008 
-2009.

Significant Results
The statistics used to analyze was via chi-square test via SPSS The statistics used to analyze was via chi-square test via SPSS 
version 10.0.  Any probability <0.05 was considered 
significant.14 Results of the study recognized the need for 
improved processes and immediate ECG; however, Victor et al. 
(2012) found additional delays in obtaining consent and 
financial reasons that were isolated to this research.  

Recommendations/Critique Synthesis
Recommendations from the study note that “public awareness Recommendations from the study note that “public awareness 
and promotion of health schemes are indispensable to convene 
the goals of reduction of door-to-balloon time.”14 The strengths 
of the study include usage of quality indicators to improve 
patient outcomes and international research usability.  
Weaknesses of the study include no follow-up data and the 
study was limited to a single urban tertiary care center.14 

Victor et al. (2012)

Purpose/Research Question
“To determine the rate of adherence to the American Heart 
Association goal in smaller community hospitals in less 
populous areas of receiving initial hospital ECG within the 
recommended 10 minutes and whether there were gender 
differences in meeting this goal.”15

Design/Levels of EvidenceDesign/Levels of Evidence
Secondary analysis study/ Level IV evidence.

Sampling Method/Sample Size
Purposive sampling N= 425.

Significant Results
Descriptive statistics and inferential statistics of Mann-Whitney Descriptive statistics and inferential statistics of Mann-Whitney 
tests were used to compare mean times to electrocardiogram.  
Negative binomial regression was also used in determining any 
predictors of time to electrocardiogram. Results of the study 
revealed only 59% of patients received an ECG in less than 10 
minutes when presenting with ischemic symptoms. 
Furthermore, negative binomial regression showed quicker 
ECG acquisition (average 7.6 minutes) in patients who had ECG acquisition (average 7.6 minutes) in patients who had 
positive chest pain symptoms when compared to those who 
presented without chest pain.15

Recommendations/Critique Synthesis
Recommendations from the study show that despite presenting 
to the ED by ambulance, patients with ACS symptoms did not 
receive a timely ECG.15 Prolonged time-to-ECG remains a 
problem in rural communities and contributes to adverse 
outcomes. The strengths of the study include large sample size, 
ongoing study with secondary analysis, and randomization.  
Weaknesses of the study include results may not be applicable 
to urban populations or to racially diverse populations and only to urban populations or to racially diverse populations and only 
the patients who presented via ambulance were included.15

Zegre-Hemsey, Sommargren, & Drew (2011)

Review Matrix (...continued)

Narrative Synthesis 
Many articles discuss and evaluate ways to decrease the door-

to-ECG time or door-to-PCI time.  Furthermore, research has 
been completed to validate or disprove current recommendations; 
however, the majority of articles support this recommendation 
through proven medical and nursing research.  According to the 
research report by Pelletier (2009), the observed mean times of 
door-to-ECG decreased from 17 minutes in 2003 to 9 minutes 
in 2004, from a study at NSMC-Salem in Salem, Massachusetts.  
This decrease in door-to-ECG time of 8 minutes also “reduced the 
door-to-PCI time by 18%.”11  With defined interventions and data, 
NSMC-Salem decreased their “mean door-to-PCI time to 75 to 80 
minutes by 2007.”11 The relationship between immediate ECG and 
early coronary reperfusion is clearly apparent.

In a study by Takakuwa, Burek, Estepa, and Shofer (2009), 
“only 16% of patients presenting with ACS symptoms at Thomas 
Jefferson University Hospital received an ECG at 10 minutes or 
less” (p. 921).  An intervention plan was implemented to decrease 
the door-to-ECG time to less than 10 minutes.  After intervention, 
“64% met the time requirement and all day time STEMIs had 
a door-to-PCI time of less than 90 minutes.”13  With a focus on 
decreasing door-to-ECG times, Thomas Jefferson University 
Hospital demonstrated immediate STEMI diagnosis and life-
saving PCI.  

A similar study conducted by Bunch, Carithers, and Leasure 
(2014) noted that “immediate ECG and cardiac biomarker 
testing resulted in prompt diagnosis and decision making.”13 A 
90-minute chest pain protocol was implemented to rapidly rule 
out myocardial infarction with point-of-care (POC) testing and 

reinforced immediate ECG diagnostic testing.  The results of a case 
study using the 90-minute chest pain protocol showed improved 
diagnostic times and increased overall patient satisfaction.

In Santa Cruz County, California, Zegre-Hemsey, 
Sommargren, and Drew (2011) “analyzed 425 patients for door-to-
ECG compliance.”  The analysis revealed “only 41% of all patients 
presenting with ischemic symptoms received an initial ECG 
within 10 minutes of arrival.”  Furthermore, only “32% of female 
patients received an initial ECG within 10 minutes compared to 
49% of male patients.” This study noted several areas of needed 
improvement and highlighted important attention to gender 
differences during initial emergency department presentation.15

This sentiment was echoed in a study by Glickman et al. 
(2012) that showed a need for immediate ECG prioritization in the 
elderly.  Through a prioritization rule, 12-lead ECGs were obtained 
on patients according to age and presenting symptoms which 
allowed for rapid STEMI diagnosis.8 Comparatively, Coyne et al. 
(2014) also reported an improved streamline process for walk-in 
STEMI patients via a “chief complaint cardiac triage protocol.” 
Although it is recognized as necessary for ACS, immediate ECG 
less than 10 minutes does coincide with patient specific factors 
based on gender and atypical symptoms.
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In 2011, Atzema, Austin, Tu, and Schull conducted a study 
to “describe the relationship and effect of door-to-ECG time and 
ECG-to-needle time.”  The purpose of the study was to “specifically 
establish an evidence-based benchmark door-to-ECG time that 
was previously unavailable.”1 Results of the study showed that 
“in 2,961 STEMI patients, the median door-to-ECG and ECG-to-
needle times were 8.0 and 27.0 minutes.”1  Triage was also noted 
to be a major role player in immediate ECG and may also actively 
limit the intervention outcomes, if inadequate.2  Notably, the study 
by Atzema et al. (2011) showed the highest probability of meeting 
reperfusion times was with a “door-to-ECG time of 4 minutes or 
less.”2  

However, an issue with decreasing the immediate ECG time of 
less than 10 minutes even further is the likely strain on resources.  
One recommendation made by Peterson, Syndergaard, Bowler, 
and Doxey (2011) is to increase focus on pre-hospital emergency 
medical services (EMS) ECG transmission for timely PCI and 
intervention in STEMI.  Regardless, current literature affirms the 
need to decrease delays in obtaining initial ECG to subsequently 
increase life-saving measures and improve overall positive patient 
outcomes.

Various recommendations to improving door-to-ECG 
times focus on re-education and continuing education practices 
regarding ACS, ED triage environments, and cardiovascular 
nursing knowledge.  One study proved mnemonic usage for chest 
pain presentations allowed for improved door-to-ECG times and 
reinforced the need for continuing education.2  Recognizing staff 
and system inadequacies allow for improved facility procedures 
and improved patient outcomes.

The goal of immediate ECG less than 10 minutes has also 
been implemented and enforced internationally.  Through quality 
indicators and benchmarks, hospitals are given the initiative to 
provide the best care to all patients.  In Brazil, two recent studies 
have placed great emphasis on ACS in the ED with a focus on 
initial ECG less than 10 minutes upon presentation.6, 7  Both studies 
reinforced the practice of immediate ECG via health care protocols, 
practice standardizations, and continuing education.6, 7 Victor et al. 
(2009) also recognized the benchmark goal of immediate ECG 
in India; however, the study found additional delays in obtaining 
consent and financial reasons, which were isolated to this research.

Discussion
The results of this focused literature review were not surprising.  

However, due to the expert consensus recommendation (Class 
C) by the American Heart Association (AHA), the perception 
is that there is not sufficient evidence to support a higher class 
ranking.  Through this literature review of current research, one 
must disagree with the current Class C recommendation due to 
the increased amount of available data supporting immediate ECG 
in addition to expert consensus.  Furthermore, the results of this 
review reinforce ideas that timeliness is key in emergent situations 
and that continuing education must be a priority.

The levels of evidence used for this review included from 
Level I to Level IV that are appropriate for the topic and are no 
less than Level C for evidence based practice recommendations.  
Additionally, the levels of certainty regarding net benefit via the 
research studies used were moderate to high.  Limitations of the 
review include limited meta-analyses or Level A evidence due to 
limited focused research on the chosen topic.  This is likely due to 

the generally accepted recommendation of door-to-ECG time less 
than 10 minutes.  

Recommendations
Recommendations based on this review and analysis for the 

current benchmark goal of door-to-ECG less than 10 minutes are 
as follows: (1) continue this practice in full with no limitations, 
(2) reinforce continuing education for nursing and ancillary staff 
involved in ED triage of ACS patients, (3) maintain relationships 
with local EMS and focus on timely ECG field transmission, and 
(4) include facility benchmark guideline updates in staff meetings 
and as a part of required training.  Future research may be indicated 
involving decreasing the goal of door-to-ECG time and continuing 
education practices.  

In summary, the benchmark door-to-ECG time of 10 minutes 
recommended by the 2010 AHA guidelines continues to be 
an important measureable metric that is statistically related to 
positive patient outcomes. This goal has become a standard of 
care throughout emergency departments in the United States, but 
requires further compliance to continue to meet door-to-needle 
times within 30 minutes and door-to-PCI times within 90 minutes.  
This practice is based on current research and best practice policies 
to reduce morbidity and mortality rates nation-wide.  

Continued research and implementation is recommended 
to maintain the benchmark goal of door-to-ECG within 10 
minutes. However, barriers to this current recommendation 
include “overcrowded emergency departments, unnecessary 
hospitalizations, and short staffing.”4 It is nursing responsibility to 
educate and disseminate research findings for the betterment of 
the nursing profession and for the promotion of evidence-based 
quality care. With further education and community outreach, EDs 
throughout the U.S. will be expected to comply with evidence-
based research and practice recommendations.  
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TRENDING ONLINE

Nursing Interventions and Rehabilitation Activities 
for Stroke Patients

Dimitrios Theofanidis

Summary

Nurse caring for stroke patients involves multitasking as the condition itself is quite complex and challenging. 
In this light, many nurses, ranging from staff nurses to more advanced clinicians, such as Nurse Practitioners 
(NPs) and Clinical Nurse Specialists (CNSs), are directly involved in improving patient outcomes. NPs and 
CNSs are clinicians who have undertaken expert relevant educational programs to postgraduate level. Thus, 
the role of these experts within the greater healthcare team is to improve standards of patient care within a 
higher level of accountability and professional autonomy. They also may devise and implement a personalized 
plan of care after an initial assessment.1

Key Points

• Generally, nursing interventions during the acute stages following a stroke aim at preventing secondary 
brain injury (intracranial hypertension), maintaining the airways (due to paralysis of the pharynx 
muscles), providing general body support (vital signs, fluid and electrolyte balance) and anticipating 
the occurrence of complications (atelectasis, pneumonia). 

• On admission to the ward, a general assessment of the patient’s condition should determine his/her 
baseline neurological status and appropriate positioning, whilst identification of level of consciousness 
should be carried out immediately, as it is one of the most sensitive indices of neurological status.2

• Previous research shows that intensive nursing input has considerable potential to benefit stroke 
patients, especially in terms of well-being.3

DISCUSSION
In order to facilitate early patient recovery, advanced nursing 

care should include the routine practice of a wide range of specific 
nursing interventions such as continence management, pressure 
area care, swallowing management and early mobilization.4

Other routine nursing interventions also include the 
maintenance of normotensive blood pressure without the use of 
hypotensive drugs unless systolic blood pressure is over 220 mmHg 
or diastolic blood pressure, above 120 mmHg. It is also paramount 
to provide immediate treatment for hyperglycemia especially as 
this is a common risk factor and known to be related to severity 
of stroke and a worse prognosis.5 Hyperglycemia is recorded in 
nearly half of all patients during the acute stage of stroke and 50% 
of these would be known diabetics. Thus, glucose infusions should 
not routinely be used.6 Other important nursing interventions 
include the prevention of pulmonary thromboembolism and early 
antiplatelet therapy. Physical and respiratory therapy should also 
be encouraged throughout the patient’s hospital stay. Therefore, 
understanding clinical symptomatology in relation to the 
neuroanatomy and factors contributing to complications is crucial 

for the effective nursing management of stroke patients.7

Summers et al., in their comprehensive report, which is part 
of the American Heart Association recommendation statements 
and guidelines, suggest that nurses throughout the stroke patient’s 
hospitalization, from triage in the Accident and Emergency to 
discharge from the rehabilitation ward, have a vital role in caring, 
treating and training stroke patients.8 They also help the patients’ 
families understand the course of the disease, its limitations and 
the possible trajectory of improvement and recovery.

However, the boundaries between nursing stroke care 
tasks such as mobilization, positioning, feeding and early 
multidisciplinary rehabilitation in stroke patients overlap, as most 
nursing interventions have rehabilitative functions too, the aim 
being to help the patient to regain his/her independence.9 Yet, 
several authors claim that the role of nursing in stroke rehabilitation 
is diffuse, lacking clarity and focus.10, 11

Traditionally, the core nursing care objective for the stroke 
patient’s rehabilitation largely derived from the ‘orthodox’ 
medical model and from mainstream compensatory nursing 
principles. These were aiming to restore more of a unilateral 
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pattern of function, assuming that the hemiplegic side is going to 
function rather poorly, due to the relatively ‘permanent’ effects of 
the stroke.12

Yet, the traditional neurodevelopment approaches were 
challenged by Mathiowetz and Haugen who proposed the 
Contemporary Task-Oriented Approach which is based on a 
systems model of key motor control emphasizing that effective 
therapeutic intervention depends on identification of areas that 
are critical to improve for the stroke patient’s occupational 
performance.13 Moreover, conventional physical rehabilitation 
therapies have also been challenged by Donaldson et al., who 
devised a comprehensive treatment schedule aiming at producing 
improved compensation sensorimotor recovery after stroke.14

Finally, Pollock et al., claim that there is insufficient evidence 
to conclude that any one physiotherapeutic approach is more 
effective in promoting recovery of stroke disability.15 Therefore, 
they expound using a mix of components of different therapeutic 
approaches such as the Bobath Technique, Proprioceptive 
Neuromuscular Facilitation, Motor Relearning Program, the 
Contemporary Task-Oriented Approach and others, which are more 
effective than no physical engagement at all. Yet, as rehabilitation 
should commence as early as possible after stroke, nurses in 
stroke rehabilitation should be reassured of the importance of 
their therapeutic role in encouraging and assisting the patient to 
persevere activating his affected side as nurses are with the patient 
longer than any other health care professional. Thus, nurses 
involved in stroke care should have a good grasp of all aspects 
of interventions and techniques that optimize patient recovery. 
For example, to date, bilateral treatment is recommended so that 
both sides of the body can gain strength and achieve coordinated 
movement, therefore the nurse as part of an integrated health care 
team should ‘harmonize’ nursing care activities accordingly.
Conclusions

From the above, it is clear that these and other interventional 
approaches differ in aims, assumptions, principles, underlying 
theories and consequently, in education, practice and research foci. 
However, all approaches have advantages and disadvantages, as 
well as strong advocates and opposers.

The bulk of the literature advocates that the traditional 
approach of focusing only on the non-affected side is redundant. 
This is because it is repetitive, segmented and merely an extension 
of basic nursing care activity extended to any patient, whatever 
the medical diagnosis, and such activities lack any framework or 
rehabilitative rationale essential to the continuity of care which is 
needed by stroke patients.

The nurse, therefore, should be aware of the wider essential 
care aspects for the stroke patient in order to enhance quicker 
recovery and improved long term prospects. After all, the nurse 
in stroke recovery in particular is a key player in the wider 
rehabilitation team.

This article first appeared in the Journal of Nursing and Care 
and is republished here under a Creative Commons license. 
https://www.omicsgroup.org/journals/nursing-interventions-and-
rehabilitation-activities-for-stroke-patients-2167-1168-1000e131.
php?aid=74259.
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Will 10 Million People Die a Year Due to 
Antimicrobial Resistance by 2050? 

Marlieke E. A. de Kraker, Andrew J. Stewardson, Stephan Harbarth

Summary

In 2014, Lord Jim O’Neill and his team published a review commissioned by the United Kingdom government 
entitled, “Antimicrobial Resistance: Tackling a crisis for the health and wealth of nations” (the AMR Review).1 
The review estimated that antimicrobial resistance (AMR) could cause 10 million deaths a year by 2050. This 
estimate has become a familiar refrain; it has been quoted repeatedly by lay media, experts, and public health 
agencies. Frequently, only this specific, frightening conclusion is reproduced from the report, unaccompanied 
by caveats or confidence intervals. We acknowledge that there is a large clinical and public health burden 
associated with AMR, that this burden is likely to increase over time, and that urgent action is required.2, 3 

However, we contend that unreliable global estimates like those provided in the AMR Review1 potentially 
undermine, rather than support, the fight against a post-antibiotic era. In this essay, we will scrutinize the 
estimations of the burden of AMR provided by the AMR Review1 and highlight the uncertainties behind these 
estimates. These uncertainties need to be addressed in order to produce more reliable, detailed, and actionable 
results.

Key Points

• A recent high profile report estimates that, by 2050, 10 million people will die every year due to 
antimicrobial resistance (AMR) unless a global response to the problem of AMR is mounted.

• There is undoubtedly a large clinical and public health burden associated with AMR, but it is 
challenging to quantify the associated excess morbidity and mortality.

• When estimates of the burden of AMR are provided, they should be accompanied by clear 
acknowledgment of the associated uncertainties regarding the incidence of infections, the prevalence of 
resistance, and the attributable mortality.

• Predictions always require assumptions, but modeling future scenarios using unreliable contemporary 
estimates is of questionable utility.

• Current global estimates of the burden of AMR are not very informative; we need detailed, reliable 
data to be able to improve AMR control measures, preferably based on comprehensive, population-
based surveillance data from low-, middle-, and high-income countries.

THE FIRST INTERNATIONAL AMR BURDEN                       
estimates stem from the European Centre for Disease Prevention 
and Control (ECDC) report “The bacterial challenge: Time to 
react”4 in 2009. Because the model estimates reported in the 
AMR Review1 are partly based on the ECDC4 methodology, we 
will discuss both reports, which estimated the burden of AMR in 
Europe and the world, respectively. The AMR Review1 includes 
estimates produced by two different consultancy firms: RAND 
and KPMG. Because the most quoted phrase is derived from the 
KPMG estimates5, the KPMG model will be represented whenever 
we refer to the AMR Review1 throughout the remainder of this 
essay.

The Number of Bloodstream Infections in the World
Despite being published five years apart, the ECDC report4 

and AMR Review1 are based on very similar assumptions. First, 
for both reports, data about the number of infections by selected 
bacterial pathogens (Escherichia coli, Klebsiella pneumoniae, and 

Staphylococcus aureus) for European countries are derived from 
the European Antimicrobial Resistance Surveillance network 
(EARS-Net). However, this is not a population-based surveillance 
network; EARS-Net only records invasive infections diagnosed 
in hospitals and for a variable proportion of the total number of 
hospitals in each country. Tertiary care hospitals are much more 
likely to participate in this program than smaller hospitals (Fig 1). 
In order to generate national estimates for number of infections, 
both reports extrapolate these EARS-Net estimates through use 
of the reported catchment population of EARS-Net. This means 
that the incidence rate of infections in predominantly tertiary care 
hospitals is applied to the whole country. Moreover, overlapping 
catchment areas between hospitals and uncertainty in catchment 
population estimates are ignored. For non-EARS-Net countries, 
included in the global perspective of the AMR Review1, an even 
more crude approach was used; the number of infections was 
based on the EARS-Net average infection rates per 100,000 people 
multiplied by population size.
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The Number of Resistant Bloodstream Infections: Resistance 
Proportions Versus Incidence Rates

The second step to determine the burden of AMR is to estimate 
the number of infections caused by pathogens that are resistant 
to the antibiotic (or antibiotic class) of interest. For the AMR 
Review,1 third-generation cephalosporin-resistant E. coli and K. 
pneumoniae and methicillin-resistant S. aureus (MRSA) were 
selected. The models in both the ECDC report and AMR Review 
multiplied the national number of bloodstream infections (BSIs) 
by the national resistance proportions as reported by EARS-Net 
and the World Health Organization (WHO), for European and non-
European countries, respectively.

A general problem with utilizing resistance proportion data 
from AMR surveillance networks is variability in the frequency 
of blood culture sampling. Blood culturing habits can greatly 
influence the estimated proportion of resistance. Consider the two 
following scenarios. If few patients are cultured—for example, the 
very ill or those failing standard empiric therapy—resistant strains 
will be over-represented, resulting in a high resistance proportion. 
At the other extreme, if all patients are cultured, this will dilute 
the number of resistant pathogens identified, and the estimated 
resistance proportion will be lower. In the same scenarios, 
resistance rates (i.e., number of resistant isolates/1,000 patient-
days) will still be correct (Table 1). Therefore, aggregated AMR 
estimates at, for example, the national level are much more reliable 
when they are based on incidence rates. Unfortunately, this kind 
of data is seldom available, often resulting in overestimates of the 
resistance problem, especially in resource-poor settings. 

Extrapolation from Bloodstream Infections to Infections at 
Other Sites

Like most laboratory-based infection surveillance networks 
for health care–associated infections, EARS-Net6 only includes 
BSIs, because these are most easily defined and more likely to 
have substantial clinical impact. However, these infections only 
constitute the tip of the iceberg. To overcome this problem in 
the AMR Review,1 the number of resistant lower respiratory 
tract infections (LRTIs), surgical site infections (SSIs), and 
urinary tract infections (UTIs) was calculated by applying a 
ratio between each one and the estimated, national numbers of 
resistant BSIs. The AMR Review refers to the ECDC report4 as 
methodological background without further comment. For third-
generation cephalosporin-resistant E. coli and K. pneumoniae, and 
MRSA, the ECDC based these ratios on data from two studies: a 
multicenter study in Brooklyn (including 12 extended spectrum 
betalactamase-positive K. pneumonia BSIs)7 and a single-center 
study in Spain (including four MRSA BSIs),8 with data from 1999 
and 2002, respectively.

Attributable Mortality
Using the three problematic calculation steps discussed above, 

the (inter)national number of resistant BSIs, LRTIs, SSIs, and 
UTIs was estimated for 2007 (ECDC) and 2012 (AMR Review), 
respectively. The next step in estimating the burden of AMR is to 
multiply estimates of the absolute number of resistant infections 
by a certain “per-infection” burden measure. The AMR Review1 
and ECDC4 report both focused on mortality, utilizing published 
mortality data. However, most scientific research articles, and 
specifically the ones referred to by ECDC, only report crude 
mortality proportions or adjusted odds ratios (ORs) for patients 
with resistant infections versus those with susceptible infections. 
These ORs cannot be easily transformed to attributable mortality 
proportions.9 Moreover, these ORs express the attributable 
mortality due to a specific antimicrobial resistance profile of a 
specific pathogen, and this effect is a mix of timing of appropriate 
therapy and host- and pathogen-related factors, with low external 
validity. The ECDC report4 utilized data from different studies to 
generate infection- and pathogen-specific attributable mortality 
rates, ranging from 0.2% to 30%. The methodology for this 
process was not reported. Nevertheless, the same attributable 
mortality estimates were utilized in the AMR Review.1 In addition 
to the debatable external validity of these attributable mortality 
estimates, the internal validity is questionable, as none of the 
included studies took into account methodological challenges such 
as time-dependent bias or competing outcomes.10 Time-dependent 
bias occurs when people have to survive for a certain amount of 

time to be able to be exposed, such 
as time from hospital admission to 
health care–associated infection. 
If this “immortal time” is ignored, 
the impact of infection will be 
underestimated. A competing event 
for hospital mortality is discharge 
alive; patients who are discharged 
alive will have zero risk of hospital 
mortality. If this fact is ignored 
in the analyses, mortality may be 
overestimated.
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Figure [1]: The distribution of hospital care level among hospitals 
reporting antimicrobial susceptibility and denominator data 
(subset of all hospitals) to EARS-Net (2013/2014)6

Table [1]: Influence of culture rate on resistance proportions and resistance rates.
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Future Scenarios
Although the ECDC report4 only provided contemporary 

estimates, the AMR Review1 also presented future scenarios; based 
on already uncertain burden estimates, another layer of assumptions 
was added to make forecasts decades into the future about rise of 
the number of infections and associated deaths. The AMR Review 
considered different scenarios: an absolute rise in resistance levels 
of 40% for all species under study or 100% resistance, with both 
of these scenarios combined with either stable or doubled infection 
rates. To date, there is no empirical data supporting any of these 
scenarios. Furthermore, each scenario assumes that the mortality 
risk per infection will remain unchanged, despite evidence that 
mortality rates associated with BSIs and sepsis are decreasing due 
to improved supportive care.11, 12 This trend might be even more 
marked in middle-income countries due to improvements in public 
health and health care systems. The scenario that seems to be 
underlying the most often quoted line entails a sharp initial rise of 
current resistance rates by 40 percentage points, after which rates 
remain stable until 2050, and doubled infection rates.

Scientific Scrutiny
Although the results from these burden reports are often cited, 

none of these burden estimates themselves have been published 
in peer-reviewed literature. The question is whether they would 
endure scientific scrutiny. KPMG5 states that external experts were 
invited to provide input for the applied models, but there is no 
statement about independent peer review of the final results. In 
the AMR Review1 it is acknowledged that the reported numbers 
are “broad brush estimates,” that “more detailed and robust work 
will no doubt be done by academic researchers,” and that there is 
a lack of data, urging for improvement of infection surveillance. 
Nevertheless, it is not clearly reported how existing uncertainties 
in each of the applied steps could affect their estimates. In the 
chapter presenting the “10 million” estimate, exact numbers 
are reported without clear reference to background data, 
assumptions, or scenarios. Confidence intervals or results from 
sensitivity analyses are likewise omitted. In our opinion, burden 
estimates for such an important, “hot” topic should undergo 
scrutiny by independent experts before being made publicly 
available. The scientific community would have requested clearer 
communication of uncertainties in their assumptions and, more 
importantly, uncertainties about their baseline infection rates and 
attributable mortality estimates. No doubt this would have resulted 
in substantial confidence intervals for the “10 million” estimate.

The Way Forward
Clearly, there is a need for more reliable AMR burden 

estimates, including uncertainty boundaries, and more careful 
modeling of future scenarios, including sensitivity analyses. The 
key prerequisite for that is more comprehensive antimicrobial 
resistance surveillance data, especially for low- and middle-income 
countries and especially for community-acquired infections. The 
next step would be to provide AMR-related morbidity and mortality 
data through these population-based surveillance networks. 
Demographic data would further enable age- and gender-specific 
estimates, making detailed results available upon which the most 
effective AMR control measures can be built. Until these types of 
data are available, global AMR burden estimates are not reliable 
and will not be able to inform meaningful action. At a minimum, 

these estimates should be reported with more transparency and be 
interpreted with caution.

In September 2016, the UN convened a General Assembly in 
New York to summon strong political commitment in addressing 
AMR. Although it is too early to evaluate any true advancement, 
countries reaffirmed their commitment to develop national 
action plans on AMR based on the WHO Global Action Plan on 
Antimicrobial Resistance (2015). This plan has five objectives, 
of which the first two focus on awareness and understanding 
of AMR through surveillance and research. At the same time, a 
group of (inter)national organizations have joined forces to form 
the Conscience of Antimicrobial Resistance Action (CARA) to 
hold the UN and other governmental bodies to the commitments 
they have made. Hopefully, these renewed national commitments 
and the positive influence from CARA will result in invigorated 
initiatives for accurate, population-based AMR surveillance, 
including burden of disease monitoring on a global scale.

This article first appeared in PLOS | Medicine and is republished 
here under a Creative Commons license. http://journals.plos.org/
plosmedicine/article?id=10.1371/journal.pmed.1002184.
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