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T
hank you to every reader, 
author, reviewer, editorial 
board member, and staff 

person for making the launch 
of Patient Safety a success. In 
a short period of time, nearly 
7,000 people from over 120 
countries and all 50 United 
States read the inaugural issue. 
I also extend a special thanks to 
our patient representatives, who 
dedicate their time and energy 

through this journal and many 
other initiatives to make care 
safer for others.

Our December issue features 
a patient perspective piece by 
Kristin Aaron, who shares the 
tragic healthcare journey of her 
son, Jenson (featured on our 
cover), and how great change 
often starts with a single step. 
Our back inside cover features 
The Walking Gallery jacket 
#160 Cancer for Christmas. 
Casey Quinlan, diagnosed with 
breast cancer just days before 
Christmas in 2007, leveraged 
her experience to help others 
navigate cancer treatment. 
Quinlan  was a charter author  for 
Patients Included™, a nonprofit 
inspiring organizations to 
include patients in their work. I 
am proud to say Patient Safety is 
a Patients Included™ publication.

Also from our cover: Cait 
Allen, director of engagement 
and managing editor with the 
Patient Safety Authority, sat 
down with Kathleen Noonan, 
chief executive officer of the 
Camden Coalition of Healthcare 
Providers, to talk about some 
innovative solutions to meet 
the needs of a very at-risk 
population. Elizabeth Kukielka 
and co-authors discuss the 
findings of a database analysis 
related to telemetry monitoring; 
this article was inspired by 
a deep dive into events in 

Pennsylvania that cause high 
harm and death to patients. 
And finally, Sara Kolc Brown and 
co-authors share one facility’s 
initiative to decrease adverse 
drug events by using trigger 
tools. Their work contributes 
to further development of 
prevention strategies.

I never imagined that one of 
the most difficult tasks in the 
publication process would be 
selecting the papers to feature 
on our cover. There are so 
many that equally deserve 
the spotlight. I hope this will 
continue to challenge me with 
each issue. The information, 
achievements, risk reduction 
strategies, lessons learned, 
and individual perspectives are 
integral pieces to improving 
patient safety for all. This journal 
is one avenue to share these 
valuable resources freely with 
others. If you have research, 
improvement initiatives, or 
perspectives that contribute to 
our collective knowledge, please 
consider submitting your next 
manuscript to Patient Safety at 
patientsafetyj.com.

Wishing you and yours the most 
joyous holiday season!

LETTERFrom the Editor

Regina Hoffman,
Editor-in-Chief
Patient Safety
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Together we save lives

ABOUT PATIENT SAFETY

As the journal of the Patient Safety Authority, committed to the 
vision of “safe healthcare for all patients,” Patient Safety (ISSN 
2689-0143) is fully open access and highlights original research, 
advanced analytics, and hot topics in healthcare.

The mission of this publication is to give clinicians, administra-
tors, and patients the information they need to prevent harm and 
improve safety—including evidence-based, original research; edi-
torials addressing current and sometimes controversial topics; and 
analysis from one of the world’s largest adverse event reporting 
databases.

We invite you to submit manuscripts that align with our mis-
sion. We’re particularly looking for well-written original research 
articles, reviews, commentaries, case studies, data analyses, qual-
ity improvement studies, or other manuscripts that will advance 
patient safety.

All articles are published under the Creative Commons Attribution 
– Noncommercial license, unless otherwise noted. The current 
issue is available at patientsafetyj.com.

The patient is central to everything we do. Patient Safety complies 
with the Patients Included™ journal charter, which requires at least 
two patient members on the editorial board; regular publication of 
editorials, reviews, or research articles authored by patients; and 
peer review by patients.

This publication is disseminated quarterly by email at no cost to 
the subscriber. To subscribe, go to patientsafetyj.com.
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WHAT’S
YOUR
ONE 
THING?

By Kristin Aaron
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I 
had recently returned to 
work from maternity leave 
having given birth to our 
second child, Jenson. 

Thankfully he was the easiest baby 
ever: mellow, snuggly, content. 
But something seemed off.

Bizarre skin conditions kept 
showing up whenever Jenson 
got a simple cold or virus. They 
looked like a scatterplot of red 
tattoos on his back and groin 
area. After several outbreaks 
that looked worse each time, 
our pediatrician referred us to 
a pediatric dermatologist, who 
ordered a biopsy.

I got the phone call at work. The 
dermatologist introduced herself 
and got down to business: “I 
am calling with the results of 
Jenson’s skin biopsy.” No small 
talk, just a long pause. “Jenson 
has histiocytosis.”

“Could you spell that please?” I asked, 
a hint of fear infecting my voice.

I wrote each letter on a yellow 
Post-it. As I repeated it back, I 
hoped this little yellow square 
could quickly be tossed into the 
trash. Hopefully histio-whatever 
was no big deal.

“What is histio-sigh-toe-systs?” 
I asked curiously, certain I had 
slaughtered the pronunciation.

“It is a rare blood disorder. It is 
treated by hematologists and 
oncologists. Whatever you do, 
don’t go on the internet as there 
is all kinds of bad information on 
there,” she informed me.

My stomach dropped. A lump filled 
my throat. Tears welled in my eyes. 
“Oncologists? Is it cancer?” 

“It is a very rare blood disease 
affecting the immune system. I 

am not an expert on it, but I can 

put you in touch with someone 

in oncology. I am very sorry,” she 

replied with palpable sincerity. 

This must be the worst part of 

her job. We both paused for a 

moment in awkward silence, said 

a normal “good-bye” pleasantry, 

and hung up.

I gazed out my office window in 

disbelief. We knew the bizarre 

red dots on Jenson’s back weren’t 

normal, but oncologists in his 

future? There must be some 

mistake. He was only 5 months old.

I went on the internet to wrap my 

mind around this bomb that just 

blew up our lives. I wondered how to 

tell this news to my husband, Doug, 

and our young daughter, Sydney.

I quickly learned that with 

Langerhans cell histiocytosis, the 

body overproduces white blood 

I didn’t see it coming…
and it would change

everything.
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cells, which usually help heal 

itself when it’s under attack by 

an infection. But in a cruel twist, 

too many good cells can have 

the same effect as too many bad 

cells, and they attack the body 

instead—eating away at normal 

tissue and organs. It’s treated with 

chemotherapy by oncologists. It 

can result in death, especially in 

children 2 years or younger.

Thoughts circled like vultures. 

Oncologists? Can result in death?

Shock set in as I shared the news, 

and we headed down a deep, dark 

path into the mysterious land of 

chemo cocktails. Our world had 

been flipped upside down.

White blood cells raged out 
of control in Jenson’s body, 
attacking his skin and GI tract, 
which severely restricted his 
ability to eat. Chemo treatments 
at University of California San 
Francisco (UCSF) became a regular 
occurrence. I was in awe of the 
commitment and dedication of the 
entire oncology staff. You could 
see their protective nature and 
deep care of their little patients.

After over a year filled with 25 
rounds of chemo, our doctor 
ordered scans and x-rays to check 
our progress. The results can be 
summed up in one evil five-letter 
word we’d been avoiding since this 
journey began. A word I hoped to 

never hear. Tumor. They said it 

was a small one in his skull, but 

the emotions and worry it stirred 

up felt gigantic and crushing.

It meant several more years 

of chemo on the horizon and 

changing up the chemo cocktail 

mix. We needed help to survive this 

thing, so we moved to the Dallas 

area to live near extended family.

A trusted doctor and histiocytosis 

expert referred us to Children’s 

Medical Center Dallas (Children’s 

Health) and their excellent oncology 

team. They blew us away with their 

level of compassion and protection 

for their patients. Two-year-old 

Jenson quickly bonded with the 
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hospital staff. As we’d pull up to 
Children’s Health, he’d proudly 
point at the red balloon on the logo 
and say, “That’s my hospital.”

After three months of treatments 
on the new chemo cocktails, 
we felt hopeful. It seemed to be 
working. It was time to run tests 
and find out for sure.

Jenson went in for a “routine” 
endoscopy/colonoscopy to check 
the status of his GI tract. I sat in the 
waiting room while Doug paced 
the halls as usual. I looked up 
from my book and saw our doctor 
walking through the waiting room 
still in his disposable surgery 
gown. I called Doug and told him 
to come back immediately. The 
doctor had a report in his hand 
and a picture of a dark red/black 
spot. My heart sank.

He gave us the potential good 
news—potential because it wouldn't 
be confirmed until the biopsies 
came back. “The upper endoscopy 
procedure went well, and it looks 
really good in there. I couldn't 
find any abnormal tissue, so I just 
biopsied different areas to send 
out. The colon also looks pretty 
good although I couldn't get all 
the way up there, so I biopsied 
a few spots in there as well.” 
 
As he shared the results I kept 
thinking, Why did he come to 
meet us in his gown in the family 
waiting area? That never happens. 
Then came the bad news about 
the ugly picture. The physician 
explained that he had accidentally 
nicked Jenson’s bowel with 
the scope. We could tell he felt 
absolutely horrible. In short, it 
meant emergency surgery to 
repair the nick. It meant we might 
lose our little boy. 

Jenson made it through the 

procedure with the leak contained. 

The doctor again sincerely 

apologized, and we accepted his 

apology. No one goes into work 

looking to hurt a child. This would 

be a day that would haunt him for 

years to come. But what followed 

was unthinkable.

As we spent time in other 

departments at the hospital, I 

noticed safety processes that 

differed from those the oncology 

staff followed: A steady flow of 

people entered and exited our 

room without cleaning their 

hands. I stopped anyone I saw and 

asked them to clean their hands, 

but what was happening at night 

when Doug was sleeping? Why was 

this department so different from 

the oncology floor? What else was 

happening that I wasn’t seeing?

My concerns came true as Jenson 

got three separate hospital-acquired 

infections while recovering from his 

surgery. We couldn’t believe it. A 

nicked colon, surgery to repair it, 

plus three infections from being 

in the hospital. Aren’t hospitals 

supposed to help you get better?

I had to do more to try to protect 

Jenson.

I reached out to Jenson’s oncology 
nurses and asked them to teach 
me, in detail, the best ways to 
protect him. I learned that the 
oncology unit treats most, if not 
all, their patients with special 
infection precautions while 
other floors may not do so. The 
oncology nurses said first and 
most important in preventing 
infection is to clean hands. “Don’t 
let anyone touch him who hasn’t 
cleaned their hands with either 
soap and water or hand sanitizer,” 
they instructed me. “And if they 
touch a surface anywhere in the 
room, make them clean their 
hands again before touching him.”

They talked about how to help 
prevent staph infections by 
keeping the line that runs to his 
port clean. “Always wear gloves. 
No touching the line without gloves. 
Scrub the hub for 15 seconds with 
a sterile alcohol pad. Let it dry for 
15 seconds more before anything 
is given into the line.” 

I took copious notes and swore 
I’d never let another hospital-
acquired infection hurt my boy.

“ 
Yay! It’s me. I’m 
the one that gets 
to help Jenson.
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Meanwhile, Jenson’s body and 
disease went into overdrive, 
sending an overabundance of 
white blood cells to the rescue. 
Chemo treatments had to be 
delayed because he wasn’t strong 
enough to receive them. As Jenson 
continued his recovery in the 
hospital, Doug found a bump on 
Jenson’s head. X-rays confirmed 
our worst fear: Jenson had several 
tumors in his head.

“How many is several? Two? Ten?” 
we asked. Jensen’s oncologist 
paused and then said, “Too many 
to count.”

Too many to count. I couldn’t hold 
back the tears. We had failed to 
protect Jenson. Now the disease 
had the upper hand.

We tried multiple treatment 
options before our only path 
forward became clear. Jenson 
needed a bone marrow transplant. 
His 5-year-old sister, Sydney, was 
his match.

While eating dinner at Jack in the 
Box, I talked to Sydney about it—
random location but right moment. 
 
Sydney dipped her curly fries in a 
mound of ketchup. “Syd,” I said, 
“remember how they took blood 
at the hospital to see if mommy, 
daddy, or you could help Jenson? 
Well, the tests came back, and 
one of us can help him.”

“Who is it?” she asked curiously.

“Who do you think it is?”

She guessed mommy, then 
daddy, and then a huge grin 
appeared on her face. “It’s me. 
Yay! It’s me. I’m the one that gets 
to help Jenson.” She beamed with 
purpose and excitement.

Sydney donated her cells, and we 

waited on pins and needles, hoping 
and praying it worked. Jenson 
seemed to make progress, so four 
months after the procedure we 
began preparing to continue his 
post-transplant recovery at home.

One day, I sat in his hospital 
room reflecting. I was so thankful 
for the incredible care from the 
bone marrow team; they had 
given us the gift of time. Jenson 
absolutely adored his “nurse 
friends.” Without their love and 
support, we wouldn’t have made 
it through. And his incredible 
oncologist and nurses had cared 
for and protected our kids with an 
unwavering commitment to safety 
and with compassionate care. It 
proved a magical combination, a 
bright spot.

But I couldn’t shake the medical 
errors that caused Jenson’s 
disease to flare up. Horrible 
mistakes such as a nicked colon 
can happen, but I knew from my 
business experience as a director 
at a Fortune 500 company that 
process breakdowns like hospital-
acquired infections can be fixed. 

I had to do something to protect 
our kids. Maybe sharing our story 
and some suggestions would make 
it real for people. I pulled out my 
laptop and wrote a letter to the 

CEO of Children’s Health that 
highlighted both the amazing 
bright spots we experienced while 
also calling out the problems that 
needed to be addressed.

Shortly after my letter was mailed, 
Jenson passed away. Our world 
crumbled.

How are you supposed to move 
forward after the loss of a child?

A few months later, I received a 
call from the chief quality officer at 
Children’s Health, Dr. Rustin Morse. 

“I’m in receipt of your letter... I’ve 
never received a letter like this 
before,” Rustin said. I secretly 
wondered what kind of faux pas 
I had committed as I tried to 
remember exactly what I wrote. 
But he really liked my letter, and 
he said it inspired him to want to 
drive change. He liked an idea I 
had shared about making a video 
highlighting a specific patient story 
for the hospital staff. He asked if 
I’d be willing to share our story as 
part of the video. Would I also be 
the first parent on his Quality and 
Patient Safety Committee?

I said yes to the video and no to 
the committee. 

While filming the video, I saw 

“ 
How are you 

supposed to move 
forward after the 

loss of a child?

L to R: Sydney, Kristin, and Doug Aaron
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Rustin’s deep care and compassion 
for his patients. He used our story to 
kick off a new hospitalwide safety 
campaign and said he’d keep me 
posted on the progress. He asked 
again if I’d join his committee, 
telling me he’d plan the meeting 
time around my schedule. I said 
no again.

A few weeks later while running 
errands, I happened to drive by 
the Children’s Health location 
near our house. When I saw the 
sign, I flashed back to the time 
Jenson proudly pointed at the red 
balloon on it and declared, “That’s 
my hospital.”

The third time Rustin asked me to 
join his committee, I said yes.

Since 2012, we have been working 
together with a team of committed 
healthcare providers to improve 
safety at Children’s Health. And we 
are making incredible progress in 
reducing harm to patients, including 
hospital-acquired infections. I used 
my business skills around strategic 
planning to lead Rustin and his team 
through a session to identify our two-

to-three-year safety roadmap. The 
safety-and-quality plan is being 
implemented with a focus on 
100% hand hygiene compliance, 
best practices, ownership at all 
levels, and a spirit of continual 
improvement.

Change didn’t happen overnight. 
But it has happened… one small 
step at a time. Lives are being 
saved, all because someone 
listened and acted, people 
agreed everyone deserves safe 
care, and they decided not to 
accept “unacceptable results,” 
but instead strive for excellence 
and zero harm. I thank Dr. Rustin 
Morse, his team, and the entire 
staff at Children’s Health for 
leading the charge and making 
change happen—for making life 
better for children.

How can one person drive 
change? Start with one thing. 
I never imagined myself as a 
patient safety advocate, but I took 
that first step and wrote a letter, 
which led to sharing our story, 
which led to becoming a parent 
safety advocate on a quality and 

patient safety committee, which 
led to leading a strategic planning 
session, and on it goes.

Imagine if each of us picked one 
way to make it safer for patients, 
and that one thing turned into 
the next thing, and we started 
a patient safety revolution. We 
can’t do it alone, but we can do it 
together.

Everyone deserves safe care. 
What’s your one thing?

Kristin Aaron is a mom, wife, and 
patient safety advocate sharing 
Jenson’s story at healthcare 
meetings and conferences to 
remind healthcare providers to 
be a bright spot. She is director of 
Innovation & Business Development 
at The Clorox Company in the 
Professional Products Division with 
a focus around creating safer, 
healthier public spaces to reduce 
the burden of illness. In her free 
time, she enjoys writing, creating 
handcrafted jewelry, and painting 
modern art.

“ 
Change 

didn’t happen 
overnight. But it 
has happened… 

one small step at 
a time.

Dr. Rustin Morse and Kristin
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W
hile working in healthcare has always carried 
an inherent amount of danger, I can tell you 
with certainty that the last time I was a staff 

nurse (in the spirit of transparency—it’s been a while) I 
never once feared going to work. The worst thing that 
might happen to me on my shift was a patient spitting 
their applesauce at me while I tried to give them 
their medications. I never worried about getting shot, 
stabbed, beaten, or raped. 

Violence toward our workforce is unacceptable and 
is one of the most pressing issues of our time. The 
International Association for Healthcare Security and 
Safety Foundation’s (IAHSSF) 2019 Healthcare Crime 
Survey showed assault rates of 11.7 per 100 beds, the 
highest since IAHSSF began collecting this data in 2012. 
The report also showed an all-time high rate of disorderly 
conduct (e.g., disturbing the peace, use of profanity) 
of 45.2 per 100 beds.1 The U.S. Bureau of Labor and 
Statistics reported that 16,890 private industry workers 
experienced nonfatal trauma from workplace violence in 
2016, with 70% of these workers from the healthcare 
and social assistance industry.2 

Keep in mind, this is only what gets reported. One study 
in Michigan showed the rate of injury among healthcare 
workers was up to three times higher than what was 
reported by the Bureau of Labor and Statistics.3 Another 
study from two large health systems in North Carolina 
and Texas showed 50.4% of respondents experienced 
type 2 violence—physical assault, physical threat, 
and verbal abuse—during their careers, and 39% of 
respondents experienced the same in the previous 12 
months. Only 19% of these incidents were reported 
into their formal reporting structure, and 38% of these 
workplace violence victims feared for their safety.4 

Think about that for a moment—38% of respondent 
victims are working in fear. If staff are constantly 

worried about their own physical safety, and that of 
their coworkers and patients, how can they be expected 
to concentrate during a 12-hour shift? Studies show 
exposure to violence impacts healthcare workers and 
leads to missed time, burnout, decreased productivity, 
and an overall reduction in job satisfaction.5,6,7 This is 
nothing less than a crisis.

Tackling Violence

So, what can we do? There are no easy answers. 
Violence in our society is a multifactorial problem 
that requires broad-based intervention. Research on 
reducing workplace violence is limited or difficult to 
find. One recent study, conducted by the College of 
Human Medicine at Michigan State University, examined 
seven hospitals’ efforts to standardize workplace 
violence reporting and prioritize areas of risk using 
a risk matrix strategy.10 The next phase observed the 
ability of specific interventions to reduce workplace 
violence. Key takeaways included: specific unit-level 
data was provided to each intervention group; unit-
level action planning reflected guidelines from the 
Occupational Safety and Health Administration (OSHA) 
and the Centers for Disease Control, National Institute 
for Occupational Safety and Health (CDC, NIOSH); and, 
while the incidence rate of events and injuries did not 
show a decrease from baseline in the intervention group, 
the control group did show a significant increase in 
incidence rate of post-intervention events and injuries.11 
While this study makes an important contribution to the 
field, more research must be done. A lot more. This, 
however, cannot be an excuse for inaction.

Hospitals, communities, and legislators will have to 
work together to even begin to make a dent. There are 
numerous resources available for hospitals through 
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sources such as OSHA, professional societies, and 
local and state law enforcement agencies, but their 
use isn’t mandated. Federal bills H.R. 1309 and S. 851, 
the Workplace Violence Prevention for Health Care 
and Social Service Workers Act, which would require 
certain healthcare facilities to develop and implement 
workplace violence prevention plans, were introduced 
on February 19, 2019, and March 14, 2019, respectively; 
despite bipartisan support, both sit in committee.8,9 

Several bills to prohibit violence against healthcare 
practitioners are also currently pending in Pennsylvania. 
These include Senate Bill 351 and House Bill 1879, which 
would expand current legislation to upgrade penalties 
for assault against all healthcare practitioners,12,13 and 
House Bill 39, Senate Bill 842, and House Bill 1880, 
which would allow healthcare employees to omit their 
last names from hospital ID badges.14-16 

To reduce violence in healthcare, we must also address  
violence in the community. Just as healthcare doesn’t 
stop at the hospital exit, our societal problems don’t 
stop at the entrance. One relatively simple but critical 
starting point may be partnering with key stakeholders 
and conducting community health needs assessments 
(CHNAs). Interestingly, in a study of the CHNAs of 
77 hospitals in 20 high-violence U.S. cities, only 32% 
identified violence as a high priority, and 26% of the 
CHNAs made no mention of violence at all. This study 
concludes that hospitals may not see violence as 
an actionable item that they can address.11 We must 
resolve this disconnect.   

Unfortunately, not all dangerous situations are 
avoidable. There are times that involuntary mental 
impairments prohibit a person from knowing they are 
committing an act of violence. That patient who spit 
their applesauce on me had advanced Alzheimer’s 
disease. Some patients have terrible, uncontrollable, 
and unpredictable reactions to general anesthesia 
that make them hallucinate and become violent as 
they awaken. Others can experience episodes of acute 
delirium due to disease process or medications.

Those situations are not the same as willfully harming 
staff, including when under the influence of illegal drugs 
and alcohol. Someone’s accountability for their actions 
doesn’t stop at the point of intoxication just because 
they are in a hospital, the same as accountability doesn’t 
stop when they are behind the wheel of a car. Those 
patients may no longer be in control, but that should 
not absolve them of the consequences of their actions. 
We need to support our staff and hold perpetrators 
accountable to the full extent that the law allows. 

Clearly, our work is cut out for us. 

What practices have you put in place to reduce violence? 
We would love to read about your studies, your stories, 
and your opinions related to this critical issue. Send 
them to PatientSafetyJ@pa.gov.
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Protection of our healthcare 

workforce shouldn’t be dependent 
upon where they work, and 
violence should never be a 
condition of employment. 
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Abstract

Purpose: To determine why an inpatient has had 
one of the following occurrences in the electronic 
health record due to an adverse drug event (ADE): 
international normalized ratio (INR) > 6, plasma blood 
glucose ≤ 50 mg/dL, or naloxone administration use. 
Utilizing the Institute for Healthcare Improvement 
(IHI) Global Trigger Tool, the information gathered 
will be used to determine how to prevent these 
events from occurring in 
the future.

Summary: The positive 
predictive value (PPV) 
for elevated INR was 35% 
(confidence interval [CI] 
21–53%), hypoglycemia 
was 70.4% (CI 62–78%), 
and 53% for naloxone 
administration (CI 45–
60%). Drug interactions 
were the most common 
factor that may have 
contributed to an ele-
vated INR, with a mean 
INR of 7.9. Basal insu-
lin monotherapy, recent 
diet changes, decreases 
in renal function, and 
discontinuation/tapering of corticosteroids were all 
observed to be contributing factors to hypoglycemia 
events. The mean trigger glucose level was 42.98 
mg/dL. Dose range order sets, high morphine mil-
ligram equivalents (MME), and decreased renal func-
tion may have contributed to naloxone administra-
tion. Polypharmacy was attributed to some of these 
adverse events, with the average inpatient MME of 
100.5 mg.

Conclusion: The use of trigger tool methodology was 
useful for identifying ADEs related to hypoglycemia 
with insulin, moderately useful for naloxone 
administration, and least successful for elevated INR 
with warfarin. The ADEs that were identified revealed 
a wide variety of contributing factors that can be 
used as areas of interest when creating new policies 
and procedures to reduce ADEs in the future.

Keywords: global, trigger, tool, naloxone, INR, 
hypoglycemia

Introduction

T
he Institute for Healthcare Improvement (IHI) 
defines patient harm as “unintended physical 
injury associated with medical care that 
requires additional monitoring, treatment, 

or hospitalization, or that results in death.”1 Adverse 
drug events (ADEs) are the most common source 
of patient injury and have been estimated to affect 
19% of inpatients in Western countries.2,3 An ADE 

is defined as an injury 
resulting from medical 
intervention related to 
a drug. This includes 
medication errors, 
adverse drug reactions, 
allergic reactions, and 
overdoses.4 To reduce 
patient harm and 
improve patient care, 
Spectrum Health in 
Grand Rapids, Michigan, 
has partnered with 
the Michigan Health & 
Hospital Association 
Keystone Center (MHA 
Keystone Center), which 
is part of the Great Lakes 
Partners for Patients 
Hospital Improvement 

Innovation Network (Great Lakes HIIN).5 The emphasis 
of the HIIN is national harm reduction, with 11 areas 
being specifically mentioned.6 One of the core areas 
of harm that the HIIN seeks to reduce is ADEs with a 
focus on warfarin-induced international normalized 
ratio (INR) > 6, insulin related plasma glucose ≤ 50 
mg/dL, and naloxone administration.6 The MHA 
Keystone Center measures and reports these areas 
of harm monthly.7 Each of the agents implicated for 
ADEs (warfarin, insulin, and opioids) is considered 
a high-alert medication by the Institute for Safe 
Medication Practices (ISMP).8 The objective of this 
quality-improvement project was to determine why 
an inpatient has had one of the following adverse 
event triggers: an INR > 6, a plasma glucose ≤ 50 
mg/dL, or naloxone administration. The data from 
this project could be used by the institution to help 
establish new policies and procedures to prevent 
these events from occurring in the future.

Trigger methodology is designed to detect ADEs 

The use of trigger tool 
methodology was useful 

for identifying ADEs 
related to hypoglycemia 

with insulin and naloxone 
administration.

“



Trigger methodology is designed to detect ADEs  
through a systematic search for “flags” such as 
the administration of a reversal agent or specific 
laboratory values.2 Trigger methods have been found 
to have higher sensitivity and specificity compared 
to more conventional methods for detecting ADEs, 
such as voluntary reporting systems.9 Although this 
trigger methodology provides rapid identification 
of potential ADEs, a deeper understanding of the 
causes and trends of ADEs should be examined to 
prevent future occurrences.2 Inpatient facilities of the 
institution currently quantify ADE triggers for elevated 
INR, hypoglycemia in insulin-receiving patients, and 
naloxone administration, but have not previously 
used the trigger tool to identify underlying trends. 

Methods

This project retrospectively reviewed adverse event 
triggers for patients with an INR > 6, a plasma glucose 
≤ 50 mg/dL, or naloxone administration at all of the 
institution’s inpatient adult facilities. An institutional 
review board (IRB) protocol was submitted; however, 
it was deemed a quality-improvement project 
and exempt from IRB approval. A quality reports 
dashboard was utilized to capture trigger events. 
For each trigger, the dashboard reported the time 
and date of the event, the location, the patient 
identification number, and the lab value (for INR 
and blood glucose) or naloxone administration. The 
electronic health record (Cerner®) was then reviewed 
for each trigger event to determine eligibility. Trigger 
events starting January 1, 2017, were reviewed by 
three fourth-year student pharmacists, and data was 
collected until 100 adverse events were identified, 
or until a trigger event date of August 1, 2017, was 
reached. Of note, patients with multiple triggers 
during an admission were only counted as one event. 

Eligible patients had to have inpatient status. 
Vulnerable populations, including children (less than 
18 years of age), pregnant women, and prisoners, 
were excluded. These populations were excluded 
based on the initial IRB application to the institution 
and as stated in the Code of Federal Regulations.9 
Additional inclusion and exclusion criteria for each 
trigger are listed in Table 1. 

After determining eligibility for inclusion, each 
trigger was then assessed using a screening tool. 
Trigger events had to meet all screening criteria to 
be considered an adverse drug event. The screening 

tool criteria was adapted from another institution 
and modified for this project. Screening criteria for 
each trigger are listed in Table 2. 

Trigger events meeting all inclusion and screening 
criteria then underwent a full chart review and data 
collection. Data collected for all triggers included age, 
sex, reason for hospitalization, creatinine clearance 
(CrCl), liver function, chronic health conditions, if 
the patient transferred, whether a code blue was 
called, and whether a medication error occurred 
(including type of error and cause). Additional data 
collection points included the dose, route, and 
timing of precipitating agent(s); dose and timing of 
the reversal agent(s); patient status (e.g., symptoms, 
severity, respiratory rate, and oxygen saturation for 
the naloxone trigger); and opioid naïve status and 
home opioid regimen (for the naloxone trigger). 
Finally, data pertaining to risk factors that may have 
contributed to the trigger event was collected (e.g., 
interacting medications, diet changes, inappropriate 
dosing for age or weight, etc.).

Data Analysis 

Data was deidentified and analyzed in Excel. 
Descriptive statistics were utilized for baseline 
characteristics, and a positive predictive value (PPV) 
was calculated for each trigger using the number of 
adverse events that met the screening tool criteria 
divided by the total number of trigger events that 
met the inclusion criteria. 

Results

Elevated INR 

A total of 77 positive triggers were identified for INR 
> 6 (Figure 1). Of these, 37 met inclusion criteria and 
13 met screening criteria for classification as adverse 
drug events. The PPV was calculated to be 35% (CI 21–
53%). Patients were initially included for chart review 
if they had an INR > 6 trigger and were also receiving 
warfarin therapy. If the INR > 6 was present on 
admission, patients were excluded. The 24 patients 
that did not meet screening criteria included those 
for whom no reversal agent was given (n=9), warfarin 
reversal was used for procedure (n=2), a laboratory 
error occurred (n=5), or no bleeding occurred (n=8). 
Patients were considered to have experienced an 
ADE if the elevated INR was associated with the 
anticoagulant, if there was a clinical intervention, 
and if there was evidence of bleeding. For the 13 
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ADEs, 61.5% (n=8) of patients were female, the mean 
age was 70.3 years, and 61.5% (n=8) of patients had 
been on warfarin at home versus newly starting it in 
the hospital. Atrial fibrillation was the most common 
reason for therapy (n=7), followed by cardiac 
thrombosis (n=4), venous thromboembolism (n=3), 
and aortic stenosis (n=1). Two patients had more 
than one indication noted. The mean INR was 7.9. 
Patients often had more than one INR > 6, but the 

first triggering INR was used to determine the mean. 
The most common reversal agent was vitamin K 5 
mg by mouth (16 doses) followed by vitamin K 2.5 
mg by mouth (3 doses), fresh frozen plasma (FFP) (3 
doses), and vitamin K 5 mg subcutaneously (2 doses). 
Patients often received more than one dose of vitamin 
K. Factors contributing to INR > 6 included liver 
dysfunction (n=3), drug interactions (n=6), nutrition 
changes (n=1), and inappropriate dosing/titration 

Inclusion Criteria Exclusion Criteria

Elevated INR
INR > 6

Receiving warfarin anticoagulation therapy
INR > 6 present on admission

Hypoglycemia Plasma glucose ≤ 50 mg/dL

Patients with hypoglycemia present on 
admission 

Non-insulin-receiving patients

Naloxone

Patient received opioid medications (any 
route)

Naloxone was administered

Naloxone administration in the emergency 
department or freestanding/independent 
surgery centers

  

 

Screening Criteria Notes 

Elevated INR

Associated with anti-
coagulant?

Exclude if high INR but not on warfarin or other anticoagulant that 
has an INR effect or high INR with liver disease or malnutrition.

Clinical intervention?

Patient must have received vitamin K, FFP, or other treatment 
agent. Holding a dose of warfarin is not considered a clinical 
intervention. Planned reversal before/after a procedure is not an 
intervention.

Bleeding?
Some evidence of bleeding must be present (hemoglobin drop, 
nosebleeds, etc.).a

Hypoglycemia

Legitimate screen?
Exclude if bedside point-of-care glucose is low, but subsequent 
plasma glucose is > 50 mg/dL.

Associated with 
insulin?

Exclude if patient is not receiving insulin. 

Clinical intervention?
Patient must have received D50W, glucagon, juice, etc. Reducing 
or holding a dose of insulin is not included as an intervention. 

Naloxone

Legitimate screen? Exclude if naloxone is not charted as administered.

Associated with 
narcotic?

Exclude if naloxone is given to rule out symptoms caused by opi-
oids with no response.

Clinical intervention?
Reducing or holding a dose of opioid is not a clinical intervention. 
Planned reversal, such as naloxone reversal following a procedure, 
is also not a clinical intervention.

Oversedation?
Exclude if the patient only experienced nausea or pruritus. Also, 
exclude if the respiratory symptoms can be attributed to some-
thing other than opioids. 

Table 1: Trigger Inclusion and Exclusion Criteria

Table 2: Trigger Screening Criteria

aThe original screening criteria only specified a hemoglobin drop; however, the criteria was later 
revised to a hemoglobin drop ≥ 2 g/dL, as this is more clinically significant
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(n=3). Two patients had more than one contributing 
factor and another two did not have any identifiable 
factors. Interacting medications of note included 
piperacillin/tazobactam, azithromycin, fluconazole, 
hydrocortisone, cefepime, and metronidazole. 

Hypoglycemia 

A total of 148 positive triggers were identified for 
plasma glucose ≤ 50 mg/dL. Of these, 142 met 
inclusion criteria and 100 met screening criteria for 
classification as adverse drug events. Of the 6 patients 
excluded, 5 had hypoglycemia upon admission and 
1 patient was pregnant. For events that did not meet 
screening criteria, the top reasons for the event being 
screened out as an ADE were no intervention given 
for hypoglycemia (n=19), plasma glucose >50 mg/
dL upon recheck (n=13), and the patient having no 
recent exposure to hypoglycemia agents that could 
have led to the hypoglycemia (n=10). The PPV was 
calculated to be 70.4% (CI 62–78%). Figure 2 outlines 
the chart review process for the hypoglycemia 
trigger. For the 100 ADEs, 43% (n=43) of patients 
were female, the mean age was 63.97 years, and 88% 
(n=88) of patients had diabetes mellitus. Decreased 
renal function was common with 30% (n=30) and 27% 
(n=27) of patients having a creatinine clearance < 
30 mL/min or 31–60 mL/min, respectively. Insulin 
glargine alone (n=49, 49%) and insulin glargine/
insulin lispro (n=30, 30%) were the most common 
insulin regimens associated with hypoglycemia. 
Insulin lispro alone, insulin regular (IV continuous or 
IV push), and other subcutaneous agents were less 
commonly involved. The mean trigger glucose level 
was 42.98 mg/dL. Patients often had more than one 
glucose level ≤ 50 mg/dL, but the first triggering 
glucose was used to determine the mean. The most 
common reversal agent was dextrose 50% (50 events) 
followed by oral glucose tablets (32 events), food/
sugary beverage (10 events), and a combination 
of interventions (8 events). Factors contributing to 
plasma glucose ≤ 50 mg/dL included diet changes 
(n=42) and co-administration of dysglycemic agents 
(n=20). Contributing factors could not be identified 
for all patients. Diet changes incorporated patients 
with nothing by mouth (NPO) orders, decreased 
appetite, or diet reinitiation without adjusting the 
home insulin dose. The most common dysglycemic 
agent class was corticosteroids, which were either 
discontinued or tapered without sufficient insulin 
dose adjustment in 15% of events (n=15). 

Naloxone 

A total of 201 positive triggers were identified for 
naloxone. Of these, 190 met inclusion criteria and 
100 met screening criteria for classification as 
adverse drug events. The 90 patients that did not 
meet screening criteria were due to a few reasons, 
such as naloxone was administered, but the patient 
was never given a narcotic, or naloxone was used as 
a planned, clinical intervention (e.g, used to wake up 
a patient following surgery). The PPV was calculated 
to be 53% (CI 45–60%). Figure 3 outlines the chart 
review process for the naloxone trigger. For the 100 
ADEs, 57% (n=57) of patients were female, the mean 
age was 64.5 years, and 49% (n=49) patients were 
opioid naïve prior to hospitalization. Chronic health 
conditions of note included renal dysfunction (CrCl 
< 50 mL/min) in 30 patients (30%), liver dysfunction 
in 3 patients (3%), respiratory disease in 41 patients 
(41%), heart disease in 44 patients (44%), and pain 
in 63 patients (63%). The mean home morphine 
milligram equivalents (MME) in a 24-hour period 
was 56.1 mg (range 0–564 mg) with 47 patients 
(47%) receiving 0 mg. The mean inpatient MME 
in a 24-hour period was 100.5 mg (range 0–683 
mg) with 60 patients (60%) receiving ≥ 50 mg. The 
mean difference between home and inpatient MME 
was -44.3 mg (range -490 to 470 mg) indicating 
that patients received more MME inpatient than 
outpatient. The mean naloxone dose was 0.24 mg 
(range 0.04–2 mg) and the mean number of naloxone 
doses was 1.6 (range 1–9; one patient received a 
naloxone infusion). Factors contributing to the need 
for naloxone administration included concomitant 
sedatives (n=33), sleep apnea (n=12), concomitant 
antihistamines (n=5), polypharmacy (n=91), obesity 
(n=13), coincidental stroke (n=3), and inappropriate 
dosing for age or weight (n=4). Patients could have 
more than one contributing factor. A variety (n=22) 
of other contributing factors were identified such as 
pneumonia, anemia, chronic obstructive pulmonary 
disease (COPD), etc. 

Discussion 

A systematic review by Musy et al. evaluated and 
described 10 studies using trigger methodology.11 
Their review included consideration of INR, 
hypoglycemia, and naloxone triggers. The observed 
PPV ranged from 10.8–100% for INR, 15.8–60% for 
hypoglycemia, and 20–91% for naloxone.11  Musy et 
al. noted significant variation between the studies 
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revising to a clinically 
significant drop of ≥ 
2 g/dL omitted 8 
patients 

Figure 1: Chart review process for INR > 6 trigger

INR: international normalized ratio; IRB: institutional review board; ADEs: adverse drug events; PPV: 
positive predictive value; CI: confidence interval 

148 total patients 

•Exclusion criteria 
details:
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•No intervention: 
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Figure 2: Chart review process for plasma glucose ≤ 50 mg/dL trigger

ADEs: adverse drug events; PPV: positive predictive value; CI: confidence interval 
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Figure 3: Chart review process for naloxone trigger

IRB: institutional review board; ADEs: adverse drug events; PPV: positive predictive value; CI: 
confidence interval
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in terms of PPV despite the use of similar triggers 
and recommended greater standardization of 
trigger studies, especially with regard to population, 
ADE and trigger definitions, reviewers, methods, 
and reporting.11 With our project, we focused on 
adult patients over the course of a seven-month 
period, and the other studies looked at adults 
or children over shorter or longer periods.2,9,12-19  
For INR, some of the studies used INR > 4 as the 
trigger.12-14 For hypoglycemia, some of the studies 
used the same glucose level ≤ 50 mg/dL trigger, 
while others had a different glucose threshold and/
or used IV glucose bolus administration as the 
trigger.2,13,15-18 For naloxone, all of the studies used 
naloxone administration as the trigger, but some 
added additional specifications (e.g., opioid order, 
respiratory depression, etc.).9,12,13,15,19 Our project 
was done retrospectively while some studies were 
evaluated in real-time shortly thereafter instead of 
months later.2,9,12-19  Some studies had ADEs verified 
by an expert (e.g., endocrinologist, anesthesiologist, 
etc.) which was not done in our project.2,9,12-19  
Although our quality-improvement project found 
comparable PPVs to other studies, it is difficult to 
make conclusions about our findings relative to other 
studies given the aforementioned variables. 

Elevated INR 

Drug interactions were the most common factor that 
may have contributed to an elevated INR. Some of 
these patients were already taking warfarin when 
an interacting medication was started, while others 
were started on warfarin while taking an interacting 
medication. In both cases, the warfarin dose was not 
adjusted accordingly. 

This institution does not currently have a warfarin 
dosing protocol, but rather it is provider specific. 
Currently, a pharmacist-led warfarin dosing service 
is being developed. This will hopefully result in 
more standardized dosing protocols, and decrease 
the amount of variability in dosing. Additionally, INR 
monitoring will be followed more closely with this 
service; therefore, there will be closer review of drug-
drug interactions, nutrition concerns, dosing, and 
liver function assessment. 

Hypoglycemia 

Basal insulin monotherapy, recent diet changes, 

decreases in renal function, and discontinuation/
tapering of corticosteroids were all observed to 
be contributing factors to hypoglycemia events. 
Interventions to reverse hypoglycemia, especially 
sugary liquids or foods, were not documented in one 
universal location in the electronic health record. 
In some instances, the ambiguity of intervention 
documentation excluded the event from being 
considered an ADE. 

This institution does not currently have an insulin 
dosing adjustment protocol beyond initial dosing 
recommendations, but rather adjustments are 
provider specific. Dosing algorithms and alerts for 
renal dysfunction, basal insulin monotherapy, and 
high insulin doses could be considered.20 Limiting 
high dose insulin orders to endocrinology staff and/
or a protocol to taper supplemental insulin along with 
the corticosteroid taper might be useful as well.21,22 
Although there is not one evidence-based method for 
solving hypoglycemia related to diet changes within 
health systems, improving communication and 
documentation could prevent hypoglycemia events. 
Education, improved documentation of the times and 
plans for meals and insulin coverage in the electronic 
health record, and increased communication could 
decrease hypoglycemia in these situations. Lastly, 
compliance requiring one specific location for 
hypoglycemia reversal could improve documentation 
related to trigger events for quality improvement 
purposes and improve the PPV of the trigger tool.

Naloxone 

Dose range order sets, high MME, and decreased 
renal function may have contributed to naloxone 
administration. At the time of this project, the order 
sets within Cerner® included dose ranges (e.g.,  
hydrocodone/acetaminophen 5/325 mg 1–2 tablets 
by mouth every four hours. Start with one tablet and 
if pain not controlled, may increase to two tablets). 
The higher end of the range was commonly given 
before trialing the lower end of the range. Despite the 
average MME being 56.1 mg outpatient, inpatients 
were receiving almost double that amount, with an 
average of 100.5 mg. Although most opioids do not 
have to be renally adjusted, if a patient is not clearing 
the drug, the metabolites are building up and can 
cause an adverse event. This project had 87 patients 
(87%) that were greater than or equal to 50 years old. 
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Additionally, naloxone indication documentation was 
an issue encountered during this project, leading to 
many patients being excluded. 

This institution currently does not have any type 
of pain protocol or stewardship program in place. 
Adjustments to current practice to address the 
above contributing factors could include requiring 
documentation that the patient has tried lower dose 
ranges before increasing the dose, adding a calculation 
system for MME into the electronic health record, and/
or creating a renal dose adjustment policy for opioids. 
The indication for naloxone administration should be 
charted along with the time of administration. The 
institution is currently working on a variety of projects 
and policies to prevent ADEs. There is an ongoing 
audit with the medication history team to help assess 
gaps, monthly naloxone use data is being followed by 
the Pain Management and Opioid Prescribing Steering 
Committee, and a pain stewardship program was 
planned to be piloted in April 2018. 

Strengths and Limitations

The data collected during this quality-improvement 
project was from 2017 and very relevant to the 
patient population we aim to serve today. Data was 
collected by three fourth-year student pharmacists, 
with one student being responsible for each of the 
trigger medication categories, to reduce variances 
in chart reviewing and improve overall consistency. 
Additionally, a screening tool was utilized for each of 
the triggers to assist the students in determining if 
an ADE truly occurred. Using a screening tool ensured 
that ADEs were determined objectively. Collecting 
data from all of the institution’s inpatient facilities 
allowed for a wide range of contributing factors to 
be observed, since data was collected from small and 
large facilities. 

There were many limitations that may have affected 
the results of this quality improvement project. Due 
to the data being collected directly from patient 
charts, the results of this project were dependent on 
documentation by staff. Data collected for trigger 
events took place months after the event occurred 
and prospective data collection would have allowed 
for input from frontline staff involved with the 
event. Since our screening tool criteria was adapted, 
perhaps it was too strict, which would have caused 
some triggers to be excluded when they were in fact 
ADEs. Also, the results of this project may differ from 

current trends in ADEs at the institution, with the 

transfer to a different electronic health record after 

data collection took place. To collect data for a wide 

variety of events, the goal was to collect data for 100 

events for each trigger, but due to the sample size 

of elevated INR triggers, there may be contributing 

factors that were not found during this project. 

Lastly, this quality-improvement project did not look 

at a comparator group, so sensitivity and specificity 

were unable to be calculated to further validate the 

use of these triggers. 

Conclusion 

The use of trigger tool methodology was useful for 
identifying ADEs related to hypoglycemia with insulin, 
moderately useful for naloxone administration, and 
least successful for elevated INR with warfarin. Other 
types of trigger methodology may be beneficial to 
review in regards to ADEs, perhaps in the emergency 
department or related to mental health. The ADEs that 
were identified revealed a wide variety of contributing 
factors that can be used as areas of interest when 
creating new policies to reduce ADEs in the future.
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Abstract 

Infectious endophthalmitis is a severe eye infection 
that can occur following cataract surgery. In this 
study, we sought to explore post-cataract infectious 
endophthalmitis events reported by ambulatory sur-
gery centers (ASCs) in Pennsylvania. We queried the 
Pennsylvania Patient Safety Reporting System (PA-
PSRS) database for 
post-cataract en-
dophthalmitis events 
that occurred be-
tween 2009 and 
2018. In the 10 cal-
endar years analyzed, 
we identified 174 
reports of post-cata-
ract endophthalmitis, 
with rates per 1000 
cataract procedures 
ranging from 0.05 in 2009 to 0.19 in 2018. The vast 
majority of these events were classified as serious 
(93%; n = 162 of 174), reflecting harm to patients, 
with one resulting in enucleation (the need to remove 
the affected eye). Healthcare staff and all involved 
stakeholders should act now by identifying sources 
of potential perioperative contamination, adhering to 
evidence-based infection prevention practices, and 

prioritizing areas of opportunity for improvement. 

Keywords: infectious endophthalmitis, eye infection, 
cataract surgery, postoperative endophthalmitis, 
healthcare-associated infection

Introduction

E
ndophthalmitis is a serious eye infection that can 
lead to permanent harm, including blindness.1 
There are two types of endophthalmitis: endog-
enous (bloodborne), which may occur from a 

number of systemic risk factors that spread bacteria 
or fungi from the primary source of infection into the 
eye,2,3 and exogenous, which may occur after ocular 
trauma, following a corneal infection, or after eye sur-
gery—particularly cataract surgery.4-7 Cataracts impact 
the vision of more than 24 million Americans age 40 
and older. By age 75, approximately half of all Ameri-
cans will have visually significant cataracts.8 By the year 
2050, the number of people in the United States with 
cataracts is expected to double from 24.2 million to 
about 50 million.9 Aging is the most common cause 
of cataracts, as the normal proteins in the lens of the 

eye begin to break down and cause clouding.10 As the 
elderly population in Pennsylvania continues to grow,11 
cataract surgeries are also on the rise.12 Given that 
most cataract surgeries are performed in ambulatory 
surgery centers (ASCs) and outpatient departments3 it 
is no surprise that more than one million cataract pro-
cedures were performed in Pennsylvania ASCs between 
2009 and 2018.12

Cataract surgery is 

one of the most com-

mon ocular surgical 

procedures in med-

icine13,14 and one of 

the most frequent 

surgical procedures 

performed by oph-

thalmic surgeons in 

the United States.15 

While cataract surgery 

is usually successful and safe,6 it is not without risk.  

Infectious endophthalmitis is a rare yet significant 

complication of cataract surgery.3,4 Defined as an 

infection of the intraocular fluids (aqueous and/or 

vitreous) and cavities,3 infectious endophthalmitis is 

accompanied by complaints of decreased vision, eye 

pain, and redness in the operative eye. It typically 

occurs within days of surgery, but may not cause 

symptoms until weeks post-procedure, depending 

on the causative microorganism.1 A diagnosis of 

endophthalmitis following cataract surgery is usually 

based on clinical presentation thought to be related 

to infection, with cultures of vitreous and/or aqueous 

fluids.1,5,16 Although the exact manner of development 

for infectious endophthalmitis is unknown, potential 

sources of contamination during cataract surgery 

include intraocular instruments and the intraoperative 

suite,17 as well as unsterile solutions/material or the 

patient’s eyelid skin flora.1,18 Recognizing the lack of 

data surrounding infectious endophthalmitis in the ASC 

setting in Pennsylvania, we sought to identify the rate 

of infectious endophthalmitis events following cataract 

surgery reported by Pennsylvania’s ASCs, explore key 

aspects of the identified cases, and identify strategies to 

reduce the risk of this harmful complication. 

Methods 

We queried the Pennsylvania Patient Safety Reporting 
System (PA-PSRS)* database for events that occurred 
between January 1, 2009, and December 31, 

endogenous (bloodborne) endophthalmitis  noun
en·​dog·​e·nous  en·​doph·​thal·mi·tis 

1 “may occur from a number of systemic risk factors that spread 
bacteria or fungi from the primary source of infection into the 
eye.”2,3 

exogeneous endophthalmitis  noun
ex·​og·​e·nous  en·​doph·​thal·mi·tis 

1 “may occur after ocular trauma, following a corneal infection, 
or after eye surgery—particularly cataract surgery.”4-7
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2018, to identify and analyze reports of infectious 
endophthalmitis following cataract surgery (“post-
cataract endophthalmitis”). Key search terms 
included “endophthalmitis,” as well as a combination 
of the terms “infection” and “eye,” and “infection” 
and “cataract.” Our initial search yielded 349 reports 
which the first two authors independently reviewed 
and analyzed to determine whether they represented 
post-cataract endophthalmitis cases. We then 
compared our findings and resolved discrepancies 
through joint review and consensus. A subject matter 
medical expert was also consulted to confirm validity.

Inclusion Criteria 

Reports meeting the following inclusion criteria were 
classified as post-cataract endophthalmitis events:

Exclusions 

Excluded events consist-
ed of unconfirmed diag-
noses of endophthalmitis, 
diagnoses of endoph-
thalmitis or other post-
operative infection with 
no surgery identified or 
not related to a cataract 
procedure, reported ster-
ile endophthalmitis or 
toxic anterior segment 

syndrome (TASS) with or without identified surgical 
procedures, postoperative complications following a 
cataract procedure not identified as endophthalmitis, 
postponed or cancelled procedures, and other unre-
lated events (e.g., break in sterile technique, drug re-
call, policy not followed). 

Results 

Rate 
We identified 174 reports of post-cataract endoph-
thalmitis over a 10-year period between 2009 and 
2018. We then obtained current procedure termi-
nology (CPT) codes from the Pennsylvania Health 
Care Cost Containment Council (PHC4) to calculate 
the rate of post-cataract endophthalmitis events re-
ported by Pennsylvania ASCs each year during the 
study period. As seen in Figure 1, rates ranged from 
0.05 to 0.19 per 1000 cataract procedures. In the 
10 calendar years analyzed, we noted what could be 
an increase in rates of post-cataract endophthalmitis 
events, however the increase was not statistically sig-
nificant (P = 0.2530 > 0.05).

Age/Gender

Patient age was approximately symmetric about the 
mean value of 73 years with a skewness statistic of 
-0.18 (N = 174). The median and mode were also 73. 
As seen in Figure 2, a very small number of reports 
were related to patients younger than 50 years of 
age. Of the 174 events identified, females accounted 
for 53.45% of the reports, which is not significantly 
different than the estimated PA population comprised 
of 51.06% females (P = 0.5286 > 0.05). 

Harm Score 

The vast majority (93%; n = 162 of 174) of post-
cataract endophthalmitis events were reported as 
Serious Events, reflecting harm to patients. Most were 
reported under harm score “E,” indicating temporary 
harm that required treatment or intervention. Based 
on the information reported, four of the events 
resulted in permanent harm, one of which required 
enucleation (the need to remove the affected eye). 
See Table 1. 

The precipitating procedure was 
identified as a cataract surgery

AND

The report reflected 
a clear diagnosis 
using the term 

“endophthalmitis”

(n=120)

The term 
endophthalmitis 
did not appear 
in the report, but 
one or more of 
the following were 
present:

• Event was 
described as an 
“infection”

• Patient was 
treated with 
an intravitreal 
injection of 
antibiotics

• There was 
evidence of a 
positive culture

        (n=54)

OR

*PA-PSRS is a secure, web-based system through which Pennsylvania hospitals, ambulatory surgical facilities, abortion facilities, 
and birthing centers submit reports of patient safety-–related incidents and serious events in accordance with mandatory 
reporting laws outlined in the Medical Care Availability and Reduction of Error (MCARE) Act (Act 13 of 2002). All reports 
submitted through PA-PSRS are confidential, and no information about individual facilities or providers is made public.
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Figure 1: Rate of Reports of Post-Cataract Endophthalmitis Events by Year  

Figure 2: Frequency by Age Group in Reports of Post-Cataract Endophthalmitis Events (N = 174) 
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†The Pennsylvania Health Care Cost Containment Council (PHC4) is an independent state agency responsible for addressing 
the problem of escalating health costs, ensuring the quality of healthcare, and increasing access to healthcare for all citizens 
regardless of ability to pay. PHC4 has provided data to this entity in an effort to further PHC4’s mission of educating the public 
and containing healthcare costs in Pennsylvania. PHC4, its agents, and staff, have made no representation, guarantee, or 
warranty, express or implied, that the data—financial, patient, payor, and physician-specific information—provided to this entity, 
are error-free, or that the use of the data will avoid differences of opinion or interpretation. This analysis was not prepared by 
PHC4. This analysis was done by the authors. PHC4, its agents and staff, bear no responsibility or liability for the results of the 
analysis, which are solely the opinion of this entity.

‡A “Serious Event” is an event, occurrence, or situation involving the clinical care of a patient in a medical facility that results in 
death or compromises patient safety and results in an unanticipated injury requiring the delivery of additional healthcare services 
to the patient.



Patient Safety  I  December 2019   I  29

Table 1: Harm Score in Reports of Post-Cataract Endophthalmitis Events (N= 174)

Harm Score 

D - An event occurred that required monitoring to confirm that it resulted in 
no harm and/or required intervention to prevent harm. 

E - An event occurred that contributed to or resulted in temporary harm and 
required treatment or intervention. 

F - An event occurred that contributed to or resulted in temporary harm and 
required initial or prolonged hospitalization. 

G - An event occurred that contributed to or resulted in permanent harm. 

 

Coagulase-
negative 

staphylococci 

  (including 
Staphylococcus 
lugdunensis)

Staphylococcus 
species

(including 
methicillin-
resistant 

Staphylococcus 
aureus/MRSA)

Streptococcus 
species

(including beta, 
pneumococcus 
and viridans)

Gram-positive 
cocci

Candida species 
(fungal)

 

Polymicrobial

Streptococcus 
and 

Staphylococcus

16 10 6 2 2 1

Table 2: Pathogens Identified in Reports of Post-Cataract Endophthalmitis Events (n = 37)

Figure 3: Regional Distribution in Reports of 
Post-Cataract Endophthalmitis Events (N = 174)

Figure 4: Symptoms Identified in Reports of 
Post-Cataract Endophthalmitis Events (n = 82)*

*Some reports identified more than one symptom  
+Other includes tearing, foreign body sensation, headache, 
photophobia, swelling, purulent drainage, cobwebs 

+
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Regional Distribution

After controlling for a few outlier facilities, we 
determined the distribution of reports across the 
six regions of Pennsylvania was close to what was 
expected given the general distribution of acute care 
events in PA-PSRS. Figure 3 displays the regional 
distribution of the 174 reported events.

Symptoms 

Almost half (47%; n = 82 of 174) of the post-cataract 
endophthalmitis event reports included details 
regarding patient symptoms. Consistent with other 
studies of postoperative endophthalmitis,1,7,19 of 
the reports that included one or more symptoms, 
decreased/blurry vision (73%; n = 60 of 82) and pain 
(49%; n = 40 of 82) were noted most frequently. 
Other symptoms included floaters or spots, redness, 
and acute loss of vision. Figure 4 illustrates the 
frequency of symptoms identified in the post-cataract 
endophthalmitis events. 

We also analyzed the most frequently reported 
symptoms (decreased/blurry vision and pain) in relation 
to age and gender, but did not identify any relevant 
associations. The other symptom categories had too 
few positive indications to include in the analysis.

Pathogens 

Only 32% (n = 55 of 174) of the post-cataract 

endophthalmitis events included information about 

a culture or the pathogen involved. Of the events 

that contained this detail, one-third (33%; n = 18 

of 55) reflected negative results. The other two-

thirds (67%; n = 37 of 55) reported positive cultures, 

with 95% (n = 35 of 37) involving gram-positive 

pathogens. This is consistent with other literature, 

which suggests that most cases of post-cataract 

endophthalmitis are caused by gram-positive 

bacteria.3,5,20-22 Table 2 displays additional detail 

regarding the pathogens identified in these 37 cases. 

  

Postoperative Days from Surgery to Diagnosis 

Nearly half (46%; n = 80 of 174) of the event narratives 

contained information regarding the number of 

postoperative days from cataract surgery to diagnosis 

of endophthalmitis or infection. Days ranged from post-

op Day 1 to post-op Day 28. Post-op Day 4 was noted 

most frequently (19%; n = 15 of 80), followed by post-op 

Day 6 (15%; n = 12 of 80). Figure 5 illustrates the range 

of postoperative days from surgery to diagnosis. Given 

that more than half of the reports did not include 

sufficient information to determine the number of 

postoperative days from surgery to diagnosis, we were 

unable to evaluate any possible associations between 

the time of surgery and diagnosis of post-cataract 

endophthalmitis or other factors analyzed.
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Figure 5: Postoperative Days from Cataract Surgery to Diagnosis in Reports of Post-Cataract 
Endophthalmitis Events (n = 80)
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Discussion 

This study is, to our knowledge, the first to evaluate 
both the rates of and key details regarding post-
cataract endophthalmitis events based on patient safety 
reports by ASCs. In the 10 calendar years analyzed, 
we noted what could be an increase in the rate of 
reported post-cataract endophthalmitis, however the 
increase was not statistically significant (P = 0.2530 
> 0.05). Our findings, including common symptoms 
and pathogens most often involved in cases of post-
cataract endophthalmitis, were generally consistent 
with those identified in the literature.1,3,5,7,19-21 Our 
findings revealed varying degrees of patient harm, 
with most cases requiring additional ophthalmology 
specialist consults, intraocular antibiotic injections, 
or vitreous procedures, all of which add to the 
patient’s direct medical costs.5,23 

Toxic Anterior Segment Syndrome

It can be challenging to accurately diagnose a 
patient who presents with acute inflammation 
of the operative eye following cataract surgery. 
Postoperative noninfectious endophthalmitis, 
sometimes described as toxic anterior segment 
syndrome (TASS), is a sterile anterior segment 
inflammation3 reported with symptoms similar 
to infectious endophthalmitis. Diagnosing TASS 
against postoperative infectious endophthalmitis 
can be difficult;24-26 given the potential damage that 
can result from bacterial endophthalmitis, most 
cases of inflammation following cataract surgery 
are viewed as infectious endophthalmitis until 
otherwise confirmed.24,26 Noninfectious reactions 
in the operative eye following cataract surgery 
may also be referred to as postoperative anterior 
segment inflammation, sterile endophthalmitis, and 
noninfectious endophthalmitis.3

Risk Factors Associated With Post-Cataract 
Endophthalmitis  
Infectious endophthalmitis is a rare but real risk of 
cataract surgery. Some of the most common factors 
that increase the risk include advanced age, impaired 
immune system secondary to systemic diseases, 
intraocular exposure to the patient’s own ocular 
flora, septic periorbital conditions, intraoperative 
posterior capsular break, and wound leak.27,28 
Other risk factors cited that may contribute to the 
development of healthcare-associated post-cataract 
endophthalmitis include surgical face masks not 

worn during surgery, breaks in sterility, conjunctival 
disinfection without povidone-iodine, and not placing 
a patch or eye shield after surgery.6,13

Risk Reduction Strategies 

Ophthalmologists may use a combination of antiseptics 
and antibiotics as measures to prevent post-cataract 
complications. There is general agreement in the 
preoperative use of povidone-iodine in the conjunctival 
cul-de-sac;6, 27 however, there is no general consensus 
as to the type and route of antibiotic treatment nor the 
use of intraocular injection after an uncomplicated 
cataract procedure.27,29 While intracameral antibiotic 
therapy has been associated with a reduction in acute 
endophthalmitis,6,27 the potential complications 
associated with prophylactic antibiotics—including 
toxicity—should be considered.27,29,30 Currently 
there is no Food and Drug Administration–approved 
product available for intracameral therapy,29 
providers will need to weigh the risk and benefits of 
therapy.29 As new research in the management and 
treatment of post-cataract endophthalmitis emerges, 
physicians should remain current to better guide 
their treatment options.  

Surgical personnel’s awareness of potential sources 
of contamination that may enter the eye during 
cataract surgery is imperative in the prevention 
of post-cataract endophthalmitis.17 Healthcare-
associated infections may be avoided by observing 
the practices recommended by the American Academy 
of Ophthalmology, the Association of periOperative 
Registered Nurses, the American Society of Cataract 
and Refractive Surgery, and the American Society 
of Ophthalmic Registered Nurses.3 Basic infection 
prevention measures include hand hygiene, standard 
precautions, and adherence to disinfection and 
sterilization protocols.3,31 

Table 3 provides perioperative risk reduction strategies 
aimed specifically at reducing sources of contamination.

Limitations 

This article is based on cases of post-cataract 
endophthalmitis reported to the PA-PSRS database 
by Pennsylvania ASCs and does not quantify post-
cataract endophthalmitis rates across the entire state 
of Pennsylvania. Despite mandatory reporting laws, 
this data is subject to the limitations of self-reporting 
and the complexities of the reporting system and 
structure. Thus, our ability to substantiate the 
diagnosis of post-cataract endophthalmitis was 
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dependent upon the taxonomies and free-text event 
detail narratives, which may limit the degree to which 
ASC reporting is both accurate and complete.  

Many reports referenced endophthalmitis following 
elective eye surgery but did not specify the procedure. 

Cataract surgery is the most common elective eye 
surgery linked to endophthalmitis;3 however, we did 
not include reports in our analysis if we were unable 
to definitively identify the procedure. Therefore, it 
is likely the actual rate of endophthalmitis events is 
higher than is reported in this study.  

Preoperative risk reduction strategies

•	 Adhere to proper disinfection and manufacturer recommended sterilization protocols.3,13,32

•	 Prepare medication just prior to the procedure. Do not draw up multiple patients’ medica-
tions for the day.31

•	 Never store or carry medications in personal clothing or pockets.31

Intraoperative risk reduction strategies

•	 Use povidone-iodine in the conjunctival cul-de-sac.27

•	 Drape the patient’s eyelid and lashes precisely to prevent the patient’s skin flora from con-
taminating the field.28,33

•	 Facemasks should be worn by the surgeon and scrubbed personnel. Facemasks should 
cover the nose, mouth, and chin completely, and should not be hung around the neck.33

•	 Prior to administering ophthalmic drops, carefully remove the top of the bottle and place it 
in a clean, protected area. If the inside of the bottle top becomes contaminated, discard it 
immediately.34

•	 The eye drop tip must never come in contact with the patient’s eyelid, eyelashes, or surface 
of the eye.31,34

•	 Surgical cataract instruments and handpieces may be placed in a sterile water bath immedi-
ately after use to avoid drying of debris until cleaning takes place.13,35 Instrument cleaning 
involves the removal of soil and debris before the disinfection and sterilization process.35 
All cleaned instruments must be thoroughly rinsed and dried prior to disinfection and ster-
ilization.13,31

Postoperative risk reduction strategies

•	 Customize discharge instructions and remind patients not to wear eye makeup until the 
surgeon approves. 

•	 Evaluate patient comprehension regarding discharge instructions, including wearing the 
postoperative eye shield as directed, avoiding eye rubbing, and following postoperative eye 
drop regimen.  

•	 Consider education and return-demonstration in properly instilling eye drops.

Environmental risk reduction strategies

•	 Clean the surgical environment between patients. Microorganisms can live in the environ-
ment on an uncleaned surface for hours to months, depending on the organism and con-
tamination present.17,31

•	 Regular maintenance of the ventilation filter system is recommended in the surgical suite to 
avoid potential environmental sources of contamination.17

Table 3: Strategies for Healthcare Providers to Reduce the Risk of Contamination
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Conclusion 

The results of this study provide areas of interest for 
further investigation into the incidence and impact 
of post-cataract endophthalmitis. Though cataract 
surgery is a customary surgical eye procedure, 
complications such as infectious endophthalmitis 
can lead to significant and sometimes permanent 
harm. Recognizing the risks of developing post-
cataract endophthalmitis, perioperative staff and all 
concerned stakeholders have a duty to work together 
to prevent this acute postoperative condition. 

Notes

This analysis was exempted from review by the 
Advarra Institutional Review Board.
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Abstract

Successful telemetry monitoring relies on 
timely clinician response to potentially life-
threatening cardiac rhythm abnormalities. 
Breakdowns in the processes and procedures 
associated with telemetry monitoring, as 
well as improperly functioning telemetry 
monitoring equipment, may lead to events 
that compromise patient safety. An analysis 
of reports submitted to the Pennsylvania 
Patient Safety Reporting System (PA-PSRS) 
from January 2014 through December 2018 
identified 558 events specifically involving 
interruptions or failures associated with 
telemetry monitoring equipment or with the 
healthcare providers responsible for setting 
up and maintaining proper functioning of 
that equipment. The analysis highlighted 
a steady increase in the quantity of 
event reports associated with telemetry 

monitoring submitted to PA-PSRS. User 
errors accounted for nearly half (47.1%, 
263 of 558) of events in the analysis. The 
most common event subtypes included: 
errors involving batteries in telemetry 
monitoring equipment (14.0%); errors 
in which patients were not connected to 
telemetry monitoring equipment as ordered 
(12.9%); errors involving broken, damaged, 
or malfunctioning telemetry monitoring 
equipment (10.9%); and errors in which 
patients were connected to the wrong 
telemetry monitoring equipment (9.0%).

Keywords: telemetry, cardiac monitoring, 
patient safety, alarm management, 
cardiac arrhythmias, communication, 
equipment malfunction, monitor technician

 

Telemetry–
Related 
Events

Elizabeth Kukielka, PharmD, MA, RPh,
 Kelly R. Gipson, BSN, RN & Rebecca Jones, MBA, RN

DOI: 10.33940/biomed/2019.12.4

Corresponding author
Patient Safety Authority
Disclosure: The authors declare that they have no relevant 
or material financial interests.

A Brief Analysis of





  38  I  PatientSafetyJ.com  I  December 2019

Introduction

C
ontinuous cardiac monitoring of a patient 
outside the setting of the intensive care 
unit (ICU) is usually achieved via portable 
telemetry monitoring equipment (hereafter 

referred to in some instances as “equipment”) 
connected to a patient that transmits vital data, such 
as heart rate and rhythm, to a telemetry monitoring 
station that may be located on the nursing unit or 
to a remote centralized telemetry monitoring unit 
located away from the nursing unit.1 Successful 
telemetry monitoring relies on timely clinician 
response to potentially life-threatening cardiac 
rhythm abnormalities identified through the use 
of this healthcare technology. Breakdowns in the 
processes and procedures associated with telemetry 
monitoring, as well as improperly functioning 
equipment, may lead to events that compromise 
patient safety.

Following review of several event reports submitted 
to the Pennsylvania Patient Safety Reporting System* 
(PA-PSRS) involving telemetry monitoring that resulted 
in serious harm, we decided to investigate the full 
spectrum of events in PA-PSRS involving interruptions 
or failures related to telemetry monitoring. In addition 
to our analysis, we also share relevant examples of 
telemetry monitoring events to promote awareness of 
areas in which actionable changes within healthcare 
facilities are possible, as well as a summary of lessons 
learned from these events.

Methods

We queried PA-PSRS for events submitted from 
January 1, 2014 through December 31, 2018. We 
identified events for analysis if one of the free text 
fields contained either “telemetry” or “tele” (excluding 
“telephone” and “telemed”) and one of the following: 
“off”, “alarm”, “batter”, “disconnect”, “expire”, or 
“transmi”. An analyst manually reviewed all event 
reports to identify events that involved interruptions 
or failures associated with equipment or with the 
healthcare providers responsible for setting up and 
maintaining proper functioning of that equipment. 
Events related to telemetry monitoring were 
categorized according to whether they resulted from 
user errors, communication breakdowns between 
healthcare providers, device malfunctions, or alarm 
issues, and were then further subcategorized within 
each of these categories.

Results

The query returned 1,494 event reports submitted 
to PA-PSRS during the five-year study period. An 
analyst manually reviewed all events and determined 
that 812 events specifically involved interruptions 
or failures related to telemetry monitoring. The 
remaining 682 events were excluded from the 
analysis because they did not involve interruptions 
or failures related to telemetry monitoring; many of 
these events simply mentioned that the patient was 
on telemetry monitoring. Of the 812 events involving 

interruptions or failures related 
to telemetry monitoring, 558 
events were included in the 
analysis because they were related 
to issues with the equipment or 
with the healthcare providers 
responsible for setting up and 
maintaining proper functioning 
of that equipment (e.g., a patient 
who became disconnected from 
equipment during transfer from 
one unit to another); 254 events 
were excluded from the analysis 
because they were considered 
to be outside the control of the 
hospital staff and unrelated to 
the function of equipment (e.g., a 
patient who became disconnected 
from telemetry following a fall).
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Figure 1: Number of Telemetry Monitoring Events Submitted 
by Year, N=558
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Figure 3: Telemetry Monitoring Events by Category and Subcategory, N=558

Figure 2: Telemetry Monitoring Events by Harm Score, N=558

A – Circumstances that could cause adverse events (e.g., 
look-alike medications, confusing equipment, etc.)
B1 – An event occurred but it did not reach the individual 
(“near miss” or “close call”) because of chance alone
B2 – An event occurred but it did not reach the individual 
(“near miss” or “close call”) because of active recovery 
efforts by caregivers
C – An event occurred that reached the individual but 
did not cause harm and did not require increased 
monitoring (an error of omission such as a missed 
medication dose does reach the individual)
D – An event occurred that required monitoring to 
confirm that it resulted in no harm and/or required 
intervention to prevent harm
E – An event occurred that contributed to/resulted in 
temporary harm and required treatment or intervention
F – An event occurred that contributed to/resulted 
in temporary harm and required initial or prolonged 
hospitalization
G – An event occurred that contributed to/resulted in 
permanent harm
H – An event occurred that resulted in a near-death event 
(e.g., required ICU care or other intervention necessary 
to sustain life
I – An event occurred that contributed to/resulted in death
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Figure 1 shows the number of events submitted each 
year from 2014 through 2018. The majority (97.1%, 
542 of 558) of telemetry monitoring events were 
categorized as incidents†; the remaining 16 events 
were categorized as serious events‡. Harm scores 
were identified by healthcare facilities at the time of 
their reporting. Figure 2 summarizes the frequency 
of each harm score and includes definitions of each 
harm score. Most serious events (harm scores E–I) 
resulted in death (13 of 16).

Telemetry monitoring events were categorized 
according to whether events resulted from user errors, 
communication breakdowns between healthcare 
providers, device malfunctions, or alarm issues. User 
errors accounted for nearly half (47.1%, 263 of 558) 
of the events. Events were further subcategorized 
based on common details among reports, and these 
categories are defined in the Table. The distribution 
of each event category and subcategory is summarized 
in Figure 3. The most common event subtypes included: 
errors involving batteries in equipment (14.0%); errors 
in which patients were not connected to equipment as 
ordered (12.9%); errors involving broken, damaged, or 
malfunctioning equipment (10.9%); and errors in which 
patients were connected to the wrong equipment (9.0%).

Incidents and serious events were distributed 
similarly across the various event subcategories. For 
this reason, it is our position that the level of harm 
associated with telemetry monitoring events may 
depend largely on chance (i.e., the level of harm is not 
linked to certain subcategories of contributing factors, 
but rather to the patient’s underlying condition). 
Therefore, an analysis of all events—regardless of 
harm level—will contribute a considerable amount of 
information to the current knowledge base.

Case Vignettes

The following are examples of each subcategory of 
telemetry monitoring event. These examples are 

Table: Telemetry Event Subcategories

Subcategory Definition
Patient not connected 
to telemetry 
monitoring equipment 
as ordered

Patient had verbal or written orders for 
continuous telemetry monitoring, but 
monitoring was delayed or not initiated

Patient transferred or 
transported without 
telemetry monitoring 

Patient had orders for continuous telemetry 
monitoring, but patient was transferred 
from one unit to another unit without 
proper monitoring during transit

Patient off unit 
without telemetry 
monitoring 

Patient had orders for continuous telemetry 
monitoring but was not properly monitored 
while off the unit (such as while receiving 
dialysis or imaging)

Patient not 
reconnected to 
telemetry monitoring 
equipment upon 
return to unit

Patient had orders for continuous telemetry 
monitoring but was permitted to be off the 
unit without telemetry monitoring for a 
procedure or test; however, upon return to 
the unit, the patient was not reconnected to 
the telemetry monitoring equipment in a 
timely fashion and was therefore 
unmonitored for some period of time

Patient connected to 
wrong telemetry 
monitoring equipment

Patient was connected to telemetry 
monitoring equipment under the wrong 
name or another identifier, or two or more 
patients had their telemetry monitoring 
equipment switched, resulting in incorrect 
information appearing on the telemetry 
technician’s central monitor for the patients 
in question

Telemetry monitoring 
on standby

Telemetry monitoring was placed on 
standby at some point and was not activated 
or reactivated at the appropriate time

Leads off or leads 
failed

Patient’s leads were either not connected to 
telemetry monitoring equipment, or they 
were connected but not transmitting for an 
unknown reason

Poor handoff

Patient was transferred from one unit to 
another without a proper handoff (i.e., 
patient was brought to the unit by staff from 
another unit and left without any 
communication between the staff members)

Telemetry monitoring 
technician unable to 
notify nursing unit of 
alarm conditions 
and/or delayed 
response on nursing 
unit

Telemetry monitoring staff were 
unsuccessful at contacting nursing staff to 
notify them of potentially life-threatening 
changes in rhythm, or nursing unit staff 
were notified but delayed in responding

Miscommunication 
between telemetry 
monitoring unit and 
nursing unit

Telemetry monitoring unit was not made 
aware of patient transfer between rooms or 
units, or monitoring was discontinued in 
error

Telemetry monitoring 
unit failed to notify 
nursing unit of alarm 
conditions

Review of patient’s telemetry monitoring 
history revealed an alarm condition that was 
not communicated to nursing staff or other 
clinicians 

Telemetry monitoring 
equipment broken, 
damaged, or 
malfunctioning

Telemetry monitoring equipment was 
physically damaged or was not functioning 
properly

Battery issues
Telemetry transmitter’s batteries were dead, 
damaged in some way, or improperly 
inserted

Alarm issues
Alarm was turned off, alarm volume was 
turned down, or alarm settings were 
changed 

*PA-PSRS is a secure, web-based system through which Pennsylvania 
hospitals, ambulatory surgical facilities, abortion facilities, and birthing 
centers submit reports of patient safety–related incidents and serious 
events in accordance with mandatory reporting laws outlined in the 
Medical Care Availability and Reduction of Error (MCARE) Act (Act 13 of 
2002). All reports submitted through PA-PSRS are confidential, and no 
information about individual facilities or providers is made public.

†“Incident” is defined as an event, occurrence, or situation involving the 
clinical care of a patient in a medical facility which could have injured 
the patient but did not either cause an unanticipated injury or require 
the delivery of additional healthcare services to the patient.2

‡“Serious Event” is defined as an event, occurrence, or situation involving 
the clinical care of a patient in a medical facility that results in death 
or compromises patient safety and results in an unanticipated injury 
requiring the delivery of additional healthcare services to the patient.2
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based on actual reports submitted to PA-PSRS, but 
none of these examples represents an individual 
event report, and event details were modified to 
ensure confidentiality.

Equipment Malfunctions 

Telemetry Monitoring Equipment Broken, 

Damaged, or Malfunctioning

The telemetry monitoring technician called to 
notify the nurse on the medical/surgical unit that 
GP’s cardiac tracing had not been displayed on the 
technician’s central monitor for about 10 minutes, 
and that he was now displaying in atrial fibrillation 
with a rapid ventricular rate. The nurse attempted to 
rectify the situation by changing the leads connected 
to the patient as well as the batteries in the telemetry 
transmitter, but GP yet again did not display on the 
technician’s central monitor. A biomedical technician 
tested the equipment and identified an equipment 
failure. They replaced the telemetry transmitter with 
a new unit, and GP’s cardiac tracing immediately 
began displaying on the central monitor. GP had 
gone unmonitored for about 45 minutes. The nurse 
contacted the physician after the event to notify them 
about GP’s abnormal rhythm so that appropriate 
treatment could be ordered for GP, but the monitor 
malfunction delayed the notification.

Battery Issues

VH is a 72-year-old female with history of obesity, 
end-stage renal disease with dialysis three times per 
week, high blood pressure, atrial fibrillation, right-
sided heart failure, and asthma. After a trip and fall 
at home, VH arrived at the emergency department 
complaining of severe left hip pain, and an MRI 
revealed a fracture. She was admitted and was ordered 
continuous telemetry monitoring. The nurse caring 
for VH in the emergency department connected the 
equipment prior to transferring VH to the inpatient 
unit. On the second day following admission, while 
VH was resting comfortably in her room after dinner, 
her nurse checked her vital signs at 6 p.m. They were 
unremarkable except for a slightly elevated heart rate 
of 105 beats per minute. VH reported to the nurse 
that she was feeling fine. Later that evening, the 
nurse entered the room and found VH slumped over 
in her bed without a pulse. A code was called, but VH 
could not be resuscitated and was pronounced dead 
at 8:45 p.m. After the event, it was discovered that 
the batteries in the telemetry monitoring transmitter 
had died; the last reading was taken at 7:10 p.m., so 
VH’s heart rhythm prior to the event was unknown.

User Errors

Patient Not Connected to Telemetry Monitoring 

Equipment as Ordered

CM, a 62-year-old male with a history of diabetes 
and congestive heart failure, came to the emergency 
department with complaints of diarrhea for the past 
three days and a feeling of general weakness. The 
physician assistant who examined him determined 
that he was dehydrated. CM was admitted and was 
ordered continuous telemetry monitoring. The nurse 
in the emergency department signed off on the 
telemetry order but did not connect the equipment to 
CM. Two additional nurses did not notice the order 
for telemetry monitoring and did not connect the 
equipment to CM. On the day following admission, 
CM was found in his room on the medical/surgical 
unit without a pulse. A code was called, and CM was 
successfully resuscitated and transferred to the ICU. 
The order for telemetry monitoring was later found 
in CM’s chart; he had been unmonitored for about 18 
hours, so his rhythm prior to the event was unknown. 

Patient Off Unit Without Telemetry Monitoring

CV, a 75-year-old female with a history of atrial 
fibrillation, hypertension, and angina, was receiving 
a continuous infusion of diltiazem and heparin and 
had orders for continuous telemetry monitoring. 
Her physician ordered an MRI, and when the 
technician arrived to transport CV for testing, he 
disconnected her telemetry monitoring equipment 
and did not notify the nurse. Soon after, the nurse 
discovered that CV was off the nursing unit without 
telemetry monitoring. The nurse immediately went 

Harm associated with 
telemetry monitoring is rare 
but potentially catastraphic, 
with death being the most 
frequent outcome among 

serious events. 

“



to the testing area with the necessary 
equipment, reconnected CV to telemetry 
monitoring, and remained with her until 
her test was complete. The nurse then 
accompanied CV back to the nursing 
unit. CV was off the monitor for about 
20 minutes.

Patient Connected to Wrong 

Telemetry Monitoring Equipment

LM, a 58-year-old female with a history 
of ventricular fibrillation, and GR, a 
35-year-old female with a history of 
supraventricular tachycardia, were both 
on continuous telemetry monitoring and 
hospitalized in the same room. At some 
point, their equipment was disconnected 
and mixed up before being reconnected. 
GR was experiencing a rapid heart rate, 
but LM’s tracing reflected the rapid rate 
because of the mix-up. In response to 
the change in rhythm, LM’s physician 
ordered a diltiazem infusion, but the 
equipment mix-up was discovered before 
the infusion was started. Because both 
patients had been improperly monitored 
for several hours, the nurse for each 
patient went back over the alarms for 
the preceding hours. The monitor mix-
up was reported to the physician, who 
decided to keep both patients overnight 
for observation.

Telemetry Monitoring Equipment on 

Standby

MK, an 81-year-old female, was admitted 
to the hospital with complaints of short-
ness of breath. A cardiac catheterization 
was ordered. Prior to the procedure, MK’s 
telemetry monitoring was put on stand-
by mode. She returned to her room fol-
lowing the procedure, but the equipment 
was not taken off standby. Several hours 
later, the nurse found MK unresponsive 
on the floor next to the bed. A code was 
called, and MK was successfully resusci-
tated and transferred to the ICU. After 
the event, the nurse discovered that the 
telemetry monitoring equipment had re-
mained on standby when MK returned to 
the unit after her procedure.

Communication Breakdowns

Poor Handoff

RS, a 22-year-old female suspected of 
having Wolff-Parkinson-White syndrome, 
was admitted through the emergency de-
partment for a full cardiac workup with 
orders for continuous telemetry moni-
toring, which was initiated in the emer-
gency department. RS was transported 
from the emergency department to the 
medical/surgical unit by a technician. 
After being notified that RS would be 
arriving, the nurse on the medical/surgi-
cal unit registered telemetry monitoring 
equipment for RS and placed it on the 
counter in the room. Not seeing anyone 
immediately available for a handoff upon 
arrival to the unit, the technician brought 
RS directly to her room and removed the 
emergency department’s equipment. 
The technician did not connect the new 
equipment and did not notify the nurse 
that RS had arrived on the unit. When 
walking by, the nurse noticed RS in the 
room. RS informed the nurse that she 
had been waiting there for about 25 min-
utes. The nurse then placed RS on telem-
etry monitoring and found her heart rate 
to be elevated at 135 beats per minute. 

Telemetry Monitoring Technician 
Unable to Notify Nursing Unit of 
Alarm Conditions and/or Delayed 

Response on Nursing Unit

A telemetry monitoring technician 
observed that HR, a 65-year-old male 
with a history of right-sided heart failure, 
was disconnected from his telemetry 
monitoring equipment. The technician 
attempted to page HR’s nurse four 
times, but a nurse was not signed in to 
receive pages for HR. The technician then 
contacted the charge nurse to inform 
them that HR had been unmonitored for 
an hour and a half. The charge nurse 
assured the technician that someone 
would check on HR to ensure that his 
leads were attached. After another hour, 
the patient was still unmonitored, so the 
technician reached out again and was 

Harm associated with 
telemetry monitoring 
is rare but potentially 

catastrophic, with 
death being the most 

frequent outcome 
among serious events.

Failures to follow orders, 
procedures, or protocols 

among hospital staff 
members were a factor 

in many telemetry 
monitoring events.

Improper alarm settings, 
including volume being 
turned down or alerts 
being changed, also 

contributed to telemetry 
monitoring events.

Communication break-
downs among clinicians, 
technicians, and units are 
another common contrib-
uting factor related to te-

lemetry monitoring events.

Battery issues were one 
of the most common 
contributing factors 

identified in telemetry 
monitoring events.

Figure 4: Key Takeaways 
From Telemetry 
Monitoring Events
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finally able to speak with HR’s nurse, who checked on 
HR and reconnected his telemetry leads. In all, HR had 
been unmonitored for over three hours.

Miscommunication Between Telemetry Monitoring 

Unit and Nursing Unit

KM, a 55-year-old patient with a history of hyper-
tension and high cholesterol, was admitted to the 
hospital following a heart attack. She was ordered 
continuous telemetry monitoring, which was initiated 
in the emergency department. After her arrival on the 
telemetry unit, KM was initially placed in room 1254, 
but after a fall from her bed, KM was moved to room 
1220 so she could be closer to the nurses’ station to 
prevent another fall. The move was not reported to 
the telemetry monitoring unit when it took place. The 
telemetry monitoring technician observed that KM’s 
cardiac rhythm was not visible on the monitor, so 
they called to notify KM’s nurse. The nurse informed 
the technician that KM had been transferred to a 
different room and was bathing. The technician 
then updated the patient’s location in the telemetry 
monitoring system.

Alarm Issues 

JR, a 76-year-old patient with a history of hyperten-
sion, high cholesterol, and atrial fibrillation, presented 
to the emergency department with a chief complaint 
of palpitations and dizziness for the past two days. 
JR was admitted to the hospital and was ordered con-
tinuous telemetry monitoring. The oncoming nurse 
reviewed JR’s alarm log and discovered that he had 
experienced a 21-beat run of ventricular tachycardia 
and a run of atrial flutter during the previous shift, 
despite being told that the patient had no episodes of 
irregular rhythms. Upon further investigation, it was 
found that the alarm volume on the telemetry moni-
tor at the nurse’s station had been turned completely 
down, therefore no one had heard the alert.

Discussion

Several important lessons can be learned from our 
analysis, which are summarized in Figure 4. Although 
telemetry monitoring events do not frequently result 
in patient harm, the events that do cause harm may 
be catastrophic, typically leading to patient death. The 
most commonly reported causes of telemetry moni-
toring errors were problems with dead or improperly 
inserted batteries in the telemetry transmitter. In ad-
dition, many reports described alarm settings being 

modified, leading to situations in which clinicians were 
unaware of heart rhythm changes. Communication 
breakdowns among clinicians were also widespread 
among reports, from poor or nonexistent handoffs to 
failures in communicating changes in patient location 
or status between units. 

Overall, facilities may benefit from clear processes and 
training on the proper use of equipment for all health-
care providers who may encounter telemetry monitoring 
as a regular part of their job, to ensure that all patients 
are monitored safely and that no medical device takes 
the place of clinical care, observation, and judgment. A 
closed-loop communication protocol that outlines spe-
cific escalation strategies should be written and reviewed 
with all staff, especially when clinicians and monitoring 
staff are in different locations.1 In addition, facilities 
should follow the most up-to-date practice standards on 
continuous cardiac monitoring in the hospital setting to 
ensure this technology is not overused, as this has been 
tied to alarm fatigue among healthcare providers.3

Limitations

Despite mandatory event-reporting laws in Pennsylvania, 
our data are subject to the limitations of self-reporting. 
The annual number of telemetry monitoring event 
reports submitted to PA-PSRS increased from 2014 
through 2018, but this upward trend may simply 
highlight a growing use of telemetry monitoring or 
an increased awareness and reporting of telemetry 
monitoring events in Pennsylvania healthcare facilities.

Because a standard taxonomy for reporting telemetry 
monitoring events does not exist, it is possible that 
relevant event reports were missed with our query. In 
addition, equipment and practices vary greatly from 
one facility to another, and event details often referred 
broadly to telemetry without specifying a particular 
device, component, or practice. For this reason, we 
used the label “telemetry monitoring equipment” (or 
“equipment” for brevity) to include devices, monitors, 
electrodes, leads, wires, and monitors.

Conclusion

This analysis revealed that, although patient safety 
events associated with telemetry monitoring do not 
often result in harm, those events that do lead to 
harm most often result in death. Both incidents and 
serious events were distributed across the various 
event subcategories. In addition, the reporting of 
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patient safety events associated with telemetry 
monitoring increased from 2014 to 2018. 

The most common telemetry monitoring events 
were related to user errors, including patients not 
being connected to monitoring as ordered and 
patients being connected to the wrong monitor, and 
to equipment malfunctions, including damaged or 
broken monitors or monitors with dead batteries. It 
may be prudent for healthcare facilities to focus their 
attention on policies and processes surrounding 
initiation of continuous telemetry monitoring and 
daily care of equipment, including timely replacement 
of leads, patches, and batteries. 

In addition, biomedical and clinical engineering staff 
play a critical role in ensuring proper maintenance 
of monitoring equipment. Any staff member who 
encounters or works with patients on telemetry 
could benefit from training on the steps necessary 
to initiate or maintain appropriate monitoring. In 
addition, lines of communication between clinicians 
on the frontline and technicians responsible for 
remote telemetry monitoring should always be kept 
open to ensure patients receive safe care throughout 
their hospital stay.

Notes

This analysis was exempted from review by the 
Advarra Institutional Review Board.
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“I was afraid that I was going to get a social 
worker call... I think hospitals need to not only 
provide education to parents and caregivers, 
but also show some care and concern for 
the parents who experience a fall accident.

- Annie Donnelly

Abstract

Despite increasing recognition of the potential risks 
associated with in-hospital newborn falls among 
health professionals, new parents are frequently 
unaware of the possibility of dropping their newborn, 
especially in the hospital. Although most newborn 
falls do not result in lasting harm to the newborn, 
they may necessitate additional healthcare services 
and cause stress to all involved parties. An analysis 
of reports submitted to the Pennsylvania Patient 
Safety Reporting System (PA-PSRS) from January 
2014 through December 2018 identified 318 events 
specifically related to newborn falls in the hospital 
following birth. An increase in the number and rate 
of serious newborn fall events reported to PA-PSRS 
was observed compared with a previous analysis 
by Wallace. Newborn falls were most commonly 
associated with a caregiver falling asleep (168 
events, or 52.8%) and with newborn feeding (72 
events, or 22.6%). Strategies to prevent newborn falls 
in the hospital include focusing efforts on providing 
support for exhausted parents during the critical 
time following the birth, offering periods of rest 
for new parents whenever they are tired, increasing 
the frequency of rounding when new mothers are 
breastfeeding, and promoting a midday break in 
visiting hours.

Keywords: newborn fall, newborn drop, infant fall, 
maternal fatigue, breastfeeding, fall prevention

Introduction

S
everal years ago, Annie and Brad Donnelly ex-
perienced a newborn fall during their hospi-
tal stay after the delivery of their first child, 
Connor. Annie recently spoke with one of the 

authors about her experience, in the hope of prevent-
ing other families from going through a similar situ-
ation. She described the fall:

“The night before we were leaving, I was so tired 
that Brad told me to switch positions and try to 
sleep on the pullout chair instead of in the bed. He 
said that he would watch Connor. By that point, 
neither one of us had really had time to close our 
eyes. While Brad was holding Connor in the bed, 
he became so comfortable that he accidentally 
fell asleep. The railing was up on one side but not 
the other, and that’s where Connor slipped out of 
Brad’s hands and received a contusion on the left 
side of his head. It happened very fast.” 

Annie shared that Connor was transferred to the 
neonatal intensive care unit (NICU) for a short 
period following his fall, but he did not sustain any 
permanent injuries. The emotional repercussions of 
the fall experienced by Annie and Brad were more 
significant. She explained:

“When the nurse came in, I was explaining 
what had happened. Nobody said, ‘This was 
an accident.’ I was afraid that I was going to 
get a social worker call. Nobody was saying, 
‘Accidents happen. It’s not uncommon.’ Nobody 
was consoling. Brad was completely mute, and he 
was just crying in the corner. Absolutely horrible. 
No one, not a counselor or a nurse, was with us 
from the time that they took Connor down to CT 
to the time that they came and told us his update. 
I paced the hallway. I called my aunt to come. I 
didn’t know what was going on. I think hospitals 
need to not only provide education to parents and 
caregivers, but also show some care and concern 
for the parents who experience a fall accident.”

A newborn fall or drop may be defined as an unplanned 
or unintentional event that occurs when a newborn 
descends from a raised surface, such as a bed or 
couch, or is dropped from the arms of a caregiver, 
and comes to rest on the floor or another surface with 
or without injury to the newborn.1 Recognition of the 
Corresponding author
Patient Safety Authority
Disclosure: The authors declare that they have no relevant financial interests.

 Connor Donnelly as an infant and at 5 years old.
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potential risks associated with in-hospital newborn 
falls has been increasing among health professionals 
and within hospitals and health systems. In the last 
five years alone, numerous reports and analyses have 
been published on the subject of newborn falls. On 
the other hand, new parents are frequently unaware 
of the possibility of dropping their newborn in the 
hours and days following childbirth. Although most 
newborn falls do not result in lasting harm to the 
newborn, they may necessitate additional healthcare 
services for the newborn. In addition, any caregivers 
involved in a newborn fall, including parents, other 
family members, and hospital staff (often collectively 
referred to as second victims), may experience 
distress following a newborn fall.1 

In Pennsylvania, patient safety events, including 
reports of in-hospital newborn falls, are collected 
through the Pennsylvania Patient Safety Reporting 
System* (PA-PSRS). In 2014, Wallace published an 
article that analyzed newborn fall events submitted 
to PA-PSRS from 2004 through 2013.2 In order to 
provide an update on newborn falls in Pennsylvania, 
the present article analyzes newborn fall events 
submitted to PA-PSRS from 2014 through 2018. In 
addition, recommendations for best practices for the 
prevention of newborn falls are also shared. 

Methods

We queried the PA-PSRS database for events submitted 
from January 1, 2014, through December 31, 2018. 
We identified events for analysis if the event type 
was classified as “Falls” or “Other” and contained one 
of the following keywords in the event detail: “fall,” 
“fell,” “drop,” “sleep,” “slip,” or “unrespon.” To limit 
the search to newborns, we specified patient age for 
events as 30 days or less. Each event report retrieved 
by this query was individually reviewed to ensure that 
it was specifically related to a newborn fall.

We calculated annual newborn falls rates in Pennsyl-
vania. Newborn fall events were also classified ac-
cording to:

•	 time of day when the fall occurred
•	 time since birth when the fall occurred
•	 primary circumstance leading to the fall

•	 factors potentially contributing to the fall
•	 primary caregiver involved in the fall

The full range of events were identified and analyzed, 
from near-miss events to events with varying levels 
of harm. For this analysis, a near-miss event was 
defined as a circumstance that had the potential 
to cause a newborn fall but did not result in a fall. 
Near-miss events were identified by manual review. 
Serious newborn fall events, which are events that 
caused harm to the patient that required additional 
healthcare services, were identified based on harm 
scores assigned by the reporting facility. 

Results

The query returned 994 records reported during the 
five-year study period. An initial review of all events 
revealed that many of the records were related to 
adult falls, possibly because the patient age in days 
was recorded as 0 in PA-PSRS in numerous events 
submitted via the interface. An analyst reviewed each 
individual event and identified 332 events related 
to potential or actual newborn falls. Of these, 318 
unique events were related to an actual newborn fall, 
and 14 events were identified as near misses. In one 
instance, a single newborn fall event was reported 
twice, first after the initial fall, and subsequently 
after the newborn experienced a change in vital signs 
and was transferred to a higher level of care; because 
these events pertained to the same event, they were 
merged and treated as a single event.

Annual Rate of Newborn Falls

The annual rate of newborn falls was reported per 
10,000 live births, which is the standard across other 
newborn falls studies. To calculate this rate, we used 
the number of newborn fall events reported to PA-
PSRS each year and the number of live births reported 
by the Pennsylvania Health Care Cost Containment 
Council (PHC4) each year.† Annual rates of newborn 
falls ranged from 3.7 to 5.9 falls per 10,000 live births 
from 2014 to 2018, with an average annual rate of 
newborn falls of 4.8 falls per 10,000 live births over 
the five-year study period. Annual rates of newborn 
falls are found in Figure 1. 

*PA-PSRS is a secure, web-based system through which Pennsylvania hospitals, ambulatory surgical facilities, abortion facilities, and birthing centers 
submit reports of patient safety–related incidents and serious events in accordance with mandatory reporting laws outlined in the Medical Care 
Availability and Reduction of Error (MCARE) Act (Act 13 of 2002). All reports submitted through PA-PSRS are confidential, and no information about 
individual facilities or providers is made public. 

†The Pennsylvania Health Care Cost Containment Council (PHC4) is an independent state agency responsible for addressing the problem of 
escalating health costs, ensuring the quality of healthcare, and increasing access to healthcare for all citizens regardless of ability to pay. PHC4 
has provided data to this entity in an effort to further PHC4’s mission of educating the public and containing healthcare costs in Pennsylvania. 
PHC4, its agents, and staff, have made no representation, guarantee, or warranty, express or implied, that the data—financial, patient, payor, and 
physician-specific information—provided to this entity, are error-free, or that the use of the data will avoid differences of opinion or interpretation. 
This analysis was not prepared by PHC4. This analysis was done by the authors. PHC4, its agents and staff, bear no responsibility or liability for the 
results of the analysis, which are solely the opinion of this entity.
‡The details of the PA-PSRS event narratives in this article have been modified to preserve confidentiality.
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aPatients ≤ 30 days old.        
bReports submitted to PA-PSRS. 
cData obtained from PHC4.

Timing of Newborn Falls

More than two-thirds of newborn fall events reported 
to PA-PSRS from 2014 through 2018 occurred within 
the first 72 hours following birth. Among the 332 
newborn fall events analyzed (including near misses), 
a total of 230 events (69.3%) occurred within the first 
72 hours, and 300 events (90.4%) occurred within the 
first seven days. Notably, nearly one-third of newborn 
fall events (30.7%; 102 of 332 events) occurred on 
the second day following birth, between 24 and 48 
hours after birth.

Newborn fall events in this study were also analyzed 
to determine the time of day when events occurred, 
with falls broken down by hour of occurrence in Figure 
2. The time of the fall was unspecified in 12 reports. 
Newborn fall events occurred most frequently from 4 
a.m. to 5 a.m., with 33 of 320 newborn falls (10.3%) 
reported to have occurred during this timeframe. 

Primary Circumstance Leading to the Newborn Fall

The primary circumstance contributing to each 
newborn fall event is summarized in Figure 3. Of 
the 318 newborn fall events reviewed (excluding 
near misses), 168 events (52.8%) took place after the 
caregiver fell asleep (166 events) or lost consciousness 
following a seizure (2 events). The following are 
examples‡ of newborn falls that occurred following a 
caregiver falling asleep or losing consciousness:

Father sitting on side of bed holding newborn and 
fell asleep. Newborn fell to floor. Father uncertain 
if newborn hit head.

Mother had a seizure while holding infant. Mother 
fell to the floor, subsequently dropping the newborn.

Other primary circumstances contributing to newborn 
fall events included: caregiver dropped newborn 
while in motion (19.8%; 63 of 318 events), caregiver 
dropped newborn while stationary (12.6%; 40 of 
318 events), and newborn fell from another surface, 
such as a bed or couch (5.7%; 18 of 318 events). The 
following are examples of events associated with 
each of these primary circumstances:

Mother attempted to get out of bed while holding 
newborn and dropped newborn from her arms 
onto the floor.

Father told nurse he dropped the newborn while 
sitting in a chair and the newborn hit her head.

Mother stated she placed newborn on top of a 
pillow on the bed and the newborn fell off the bed.

In 5 events (1.6%), the newborn fall occurred following 
a precipitous delivery. There was insufficient detail 
included in 24 events (7.5%) to determine the primary 
circumstance leading to those events.

Figure 1. Annual Rates of Newborna Falls in 
Pennsylvania
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neonatal abstinence syndrome noun

neo·​na·​tal ab·​sti·​nence syn·​drome

As defined by the American Academy of Pediatrics

œ “a collection of signs and symptoms occurring in a newborn following 
delivery as a result of abrupt withdrawal from substances used or 
abused by the mother during pregnancy, including opioids.”3

serious event noun

se·​ri·​ous e·​vent

As defined by Act 13 of 2002 of Pennsylvania
§ “an event, occurrence, or situation involving the clinical care of 
a patient in a medical facility that results in death or compromises 
patient safety and results in an unanticipated injury requiring the 
delivery of additional healthcare services to the patient.”4
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Potential Contributing Factors

Our analysis also identified potential contributing 
factors that newborn fall events shared in common. 
Here, we report contributing factors that were 
described in at least 1% of events (>3 events). The 
most frequently reported contributing factor was 
feeding of the newborn, which was mentioned in 72 
of 318 events (22.6%); breastfeeding was specifically 
identified in 45 of these 72 events (62.5%). Burping 
was also listed as a contributing factor in 14 of 318 
events (4.4%). Both feeding and burping were listed 
as a contributing factor in 5 of 318 events (1.6%). 

The following are examples of events associated with 
feeding and/or burping:

While burping the newborn in a seated position, 
newborn pushed back on father’s supporting hand. 
Father was unable to catch him and he fell to the floor.

After breastfeeding, while mother was repositioning, 
the newborn fell out of her hands onto the floor.

Bedding, such as sheets, pillows, and blankets, was 
described as a contributing factor in 18 of 318 events 
(5.2%). Equipment was listed as a contributing factor 
in 4 of 318 events (1.3%). The following are examples 
of events associated with bedding or equipment:

Mother propped newborn on bedlinens and pillow 
in center of bed. When mother shifted her weight 
and then got off of the bed, her newborn rolled 
onto the floor.

Father tripped over cords and fell with the newborn 
in his arms.

In 6 of 318 events (1.9%), the mother attributed the 
newborn fall, at least in part, to her hand or arm 
falling asleep or going numb. In 7 of 318 events 
(2.2%), monitoring and/or treatment for neonatal 
abstinence syndromeœ were mentioned.

Primary Caregiver Involved in the Newborn Fall

Among 311 events that specified the primary 
caregiver involved in the newborn falls event 
(excluding precipitous deliveries and near misses), 
263 events (84.6%) involved the mother, 32 events 
(10.3%) involved the father, 9 events (2.9%) involved 
another family member (most often a grandparent), 
6 events (1.9%) involved a member of the hospital 
staff (most often a nurse), and 1 event involved an 
unspecified visitor.

Imaging Studies Following Newborn Falls

Among 72 events that indicated the newborn 
underwent one or more imaging studies following a 
fall, 55 newborns underwent a CT scan, 25 newborns 
underwent an x-ray, and 8 newborns underwent 
an ultrasound (including 1 who underwent a 

181 falls 
(56.6%) 
occurred 
between 
midnight 
and 7 a.m.

aIncludes actual events and near misses for which time of fall was specified 
in the report.

Figure 2. Time of Day of Newborn Fall Events, 
N=320a 
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neurosonogram). Notably, none of the events involving 
a hospital staff member indicated that the newborn 
underwent any kind of imaging study following the fall.

Harm Resulting From Newborn Falls

Each event in PA-PSRS includes a harm score that 
describes the level of injury to the patient. Of 
the 318 newborn fall events reported to PA-PSRS 
from 2014 through 2018, 33 events (10.4%) were 
classified as Serious Events.§ None of the events 
resulted in permanent harm or death. In 21 of the 
33 Serious Events (63.6%) reported, the newborn 
experienced temporary harm that required treatment 
or intervention; in the remaining 12 Serious Events 
(36.4%), the newborn experienced temporary harm 
that required initial or prolonged hospitalization. 
In several of these Serious Events, the newborn was 
transferred to another facility for a higher level of care, 
and the final outcome was not reported. Examples 
of temporary harm experienced by newborns who 
fell include bumps, bruises, swelling, hematomas, 
hemorrhages, and fractures. Fractures were reported 
in 25 of the 33 serious events (75.8%). The following 
is an example of a serious newborn fall event:

Mother fell asleep with the newborn laying on top 
of her and newborn fell to the floor. A CT scan 
showed a mildly displaced skull fracture with 
hemorrhage. Newborn was transferred to an 
outside children’s hospital for further evaluation 
and was subsequently discharged.

Near-Miss Newborn Falls

As previously mentioned, 14 near-miss newborn fall 
events were reported to PA-PSRS from 2014 through 
2018. All but one near-miss newborn falls event 
(92.9%; 13 of 14 events) involved the mother as the 
primary caregiver, and 11 of these events involved 
hospital staff finding the mother asleep with a 
newborn; in these cases, hospital staff intervened 
to prevent a newborn fall. A single event described 
a hospital staff member circumcising a newborn 
over a bed tray table, which the reporter felt had the 
potential to lead to a newborn fall.

Discussion

Annual Rates of Newborn Falls

Despite an increasing awareness of in-hospital 
newborn falls in recent years, experts on the 
subject have suggested that newborn fall events are 
underrecognized and underreported.5-7 Reasons for 
underreporting among family members may include 
embarrassment or the belief that the fall did not 
result in any apparent harm; among hospital staff 
members, underreporting has been attributed to 
fear of disciplinary action.6-8 Rates of in-hospital 
newborn falls in the literature vary considerably. In 
many early studies of newborn fall events, falls were 
relatively rare, and annual rates of 1.6 falls, 4.1 falls, 
4.6 falls, and 5.9 falls, each per 10,000 live births, 
were reported.9-12 In 2019, a health system consisting 
of five hospitals reported relatively higher, variable 
annual fall rates ranging from 6.03 to 12.58 falls per 
10,000 live births systemwide over a five-year period.8 
In 2016, a single hospital reported a rate of 21.2 falls 
per 10,000 births over a seven-month period.13 

The analysis of newborn fall events published in 
2014 by Wallace included estimates of annual rates 
of newborn falls in Pennsylvania that ranged from 
0.4 to 3.8 events per 10,000 live births.2 The present 
analysis showed an increase in reports of newborn fall 
events through PA-PSRS, with annual rates ranging 
from 4.0 to 5.9 events per 10,000 live births.

Increase in Reports of Serious Newborn Falls

An increase in the number and rate of serious newborn 
fall events reported to PA-PSRS was observed. Of 
the 272 newborn fall events (no near misses were 
identified) reported to PA-PSRS from 2004 through 
2013, 23 events (8.5%) were classified as Serious 
Events.2 Of the 318 newborn fall events (excluding near 
misses) reported to PA-PSRS from 2014 through 2018, 
33 events (10.3%) were classified as Serious Events.

Breastfeeding and Maternal Sleep

More than half (52.8%) of the newborn fall events in 

Figure 3. Primary Circumstance Leading to 
Newborn Fall, N=318
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this study occurred when a caregiver, most often the 
mother, fell asleep with the baby in her arms or bed, and 
nearly one-fourth (22.6%) of events were associated 
with infant feeding, especially breastfeeding. There 
is substantial crossover between these groups; of 
the 72 events in which feeding was mentioned as a 
potential contributing factor to the newborn fall, 50 
events (69.4%) identified the caregiver falling asleep 
as the primary contributing factor (Figure 5).

Many hospitals strongly encourage mothers to 
keep newborns in bassinets in their hospital rooms 
to promote bonding and breastfeeding in the 
immediate postpartum period. While the benefits 
of breastfeeding for both mother and baby are 
many, some recent commentaries and studies 
have suggested that this well-intentioned push for 
mothers to breastfeed exclusively around the clock 
may have unforeseen consequences for newborn 
safety. Mothers may experience fatigue, which may 
in turn lead to co-sleeping, putting the newborn at 
risk of a fall and suffocation.14,15

Data from a recent study of maternal sleepiness in 
the postpartum period demonstrated that mothers 
slept on average only 3.7 hours per day and that 
only about 6.9% of mothers (7 of 101) were getting 
the recommended eight hours of sleep while in the 
hospital after childbirth.16 The relationship between 
breastfeeding and maternal sleep is complex. 
Another study looked at maternal sleep patterns 
among first-time mothers during the first 48 hours 
following delivery, and data from this study showed 
that mothers who breastfed slept on average 2.6 

hours longer than mothers who bottle-fed (P=.042).17 

However, a causal relationship between breastfeeding 
and maternal sleep cannot be established based on 
this limited data. 

While newborn falls have been reported around the 
clock, numerous studies have identified the overnight 
hours as the peak time for in-hospital newborn falls 
to occur, and our analysis supports that finding.13,18,19 
In our analysis of newborn fall events published 
in 2014, 58.0% of newborn falls (140 of 257) were 
reported to have occurred between midnight and 7 
a.m.2 Similarly, 56.6% of newborn fall events (181 
of 320) in the present study were reported to have 
occurred during that same time period. The cluster 
of events during hours when parents or caregivers 
would otherwise be sleeping suggests that maternal 
sleep in the immediate postpartum period should be 
a focal point in newborn fall prevention strategies. 

Newborn Fall Prevention Strategies

An analysis of near-miss newborn fall events has 
provided a window into awareness and prevention 
strategies already in place. Following a review of 
near-miss newborn fall events submitted to PA-PSRS 
from 2014 through 2018, we were able to identify 
a healthcare facility that has made great strides 
towards eliminating newborn falls: Penn Highlands 
Elk, a critical access hospital located in St. Marys, 
Pennsylvania, which is part of Penn Highlands 
Healthcare System. Nearly half of the 14 near-miss 
newborn fall events reported during the five-year 
study period were submitted by this single facility. 

We reached out to Susan Dixon, RN, who is the patient 
safety/grievance officer and case management 
supervisor at Penn Highlands Elk. Dixon shared with 
us that following a newborn fall that occurred several 
years ago at her facility, she and members of her 
team conducted a root cause analysis and developed 
strategies to prevent future newborn falls. 

Their team recognized parental fatigue as one 
important factor that may have contributed to the 
newborn fall at their facility. In order to educate new 
parents on potential safety issues, Dixon explained, 
“The first thing that we did as far as the action plan 
goes is that we changed the education that we give 
to parents.” New parents are given a welcome letter 
that includes information on newborn safety and safe 
sleep and discourages co-sleeping. Parents are also 
encouraged to give their baby to nursing staff to take 
to the nursery if they are feeling tired or just need 
a break. While not mandatory, parents are strongly 
encouraged to have a break in visiting hours from 2 
p.m. to 4 p.m. each day to give them the opportunity 

Mother (263 events)

Father (32)

Family [Nonparent] (9)

Hospital Staff (6)

Unspecified (1)

Figure 4. Primary Caregiver Involved, N=311
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to rest. This practice has been implemented at all 
facilities across the health system.

Their team identified breastfeeding as another 
contributing factor. Nurses were already rounding 
every hour on the maternity ward, so this was 
increased to every 15 minutes as an added precaution 
when mothers are breastfeeding. To support the 
nurses in this practice, the director of the maternity 
unit purchased handheld timers as a reminder. This 
is also something that became a systemwide initiative 
across the health system.

Overall, awareness and education among hospital 
staff about newborn safety and safe sleep was also 
increased at their facility. Staff receive specific train-
ing to prevent newborn falls, and they also learn 
how to lock hospital beds in the lowest position to 
reduce the likelihood of injury if a newborn were to 
fall from the bed. The American Academy of Pedi-
atrics publishes and regularly updates recommenda-
tions for safe sleep practices to prevent sleep-related 
deaths among infants.20 Several safe sleep practices 
that should be implemented in the hospital follow-
ing birth include placing newborns on their back to 
sleep; using a firm sleep surface; and removal of all 
soft objects, including bedding, from the newborn’s 
sleep area. 

Dixon said that all staff on the maternity unit, includ-
ing nurses and physicians, are conscientious about 
intervening when they see an unsafe situation. With-
in their hospital, staff on the maternity unit have 
received recognition for good catches to prevent 
newborn falls. Dixon shared that her facility has not 
experienced any newborn falls since implementation 
of these newborn fall prevention strategies, which 
are summarized in Figure 6.

Risk Assessment

A safety advisory published by The Joint Commission 
(TJC) suggests that facilities develop an assessment 

tool to identify those mothers and babies who are at 
highest risk of experiencing a newborn fall.1 While 
most literature endorses a policy of educating all 
parents about the potential risks of newborn falls, 
TJC advises facilities to provide more education 
and support for parents and newborns who are at 
the highest risk, rather than taking a one-size-fits-
all approach. High-risk situations that have been 
identified by reviewing newborn fall incidents include 
delivery (especially when the mother has lost a 
significant amount of blood) and transport (when a 
caregiver has the potential to trip and fall), as well 
as more broadly during the postpartum period (when 
parental fatigue is at its peak).7 Additional research 
is needed to develop reliable assessment tools to 
prevent newborn falls in the future.

Limitations

Despite mandatory event-reporting laws in 
Pennsylvania, PA-PSRS data are subject to the 
limitations of self-reporting; it is not possible to draw 
conclusions about changes in the actual rates of 
newborn falls. Reports have increased compared to 
our previous analysis, both in the raw numbers and 
the percentage of Serious Events among all newborn 
fall events in Pennsylvania. Upward trends in the data 
may simply highlight an increasing awareness about 
the risk of newborn falls in facilities across our state.

Conclusion

Based on events reported to PA-PSRS from 2014 to 
2018, it is evident that newborn falls continue to occur 
in healthcare facilities across Pennsylvania despite 
increased awareness of the issue in recent years. To 
reduce the possibility of newborn falls, recognition 
of the potential for these events should be increased 
in maternity units, and education should target both 
new parents and hospital staff alike. Because the 
primary contributing factor cited in more than half of 
newborn fall events reports in PA-PSRS is a caregiver 
falling asleep, facilities should focus their efforts on 
providing support for exhausted new mothers and 
fathers during the critical hours and days following 
the birth of a child, by offering periods of rest for 
new parents whenever they are tired, by increasing 
the frequency of rounding when new mothers are 
breastfeeding, and by promoting a break in visiting 
hours midday. In cases where a newborn fall event 
does occur, facilities should provide support to both 
injured newborns and any caregivers involved. In 
many cases, parents and other caregivers may benefit 
from counseling to help them better navigate the 
emotional turmoil that often follows these events.

Falling 
Asleep
(116)

Feeding
(22)

Falling Asleep 
& Feeding

(50)

Figure 5. Falls While Feeding & Sleeping



Notes

This analysis was exempted from 
review by the Advarra Institutional 
Review Board.
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F
alls are a common and often devastating health 
threat for hospitalized patients, as they can 
cause serious injuries such as a hip fracture, 
and even lead to death.1 Falls in Pennsylvania 

continue to be one of the biggest contributors to 
patient harm and the fourth-most frequently reported 
event.2 An estimated 1 out of every 56 inpatients will 
fall in a Pennsylvania hospital.

Methods

We queried the Pennsylvania Patient Safety Reporting 
System* (PA-PSRS) database for inpatient event reports 
submitted January 1, 2013, through December 31, 
2018, by acute care, behavioral health, children’s, 
critical access, long-term acute care, and rehabilitation 
hospitals. Events categorized as event type “Falls” 
or “Other/Miscellaneous” that contained the terms 
“fall” or “fell” were included. Records were excluded 
if they contained the phrases “did not fall,” “fall risk,” 
“fall wristband,” “falls at home,” “fall at home,” “for 
a fall,” “fallen asleep,” “fear of fall,” “fell at home,” 
and “fell asleep.”

“Other” reports were included if they met the 
definition of a fall, as outlined in the Final Guidance 
for Acute Healthcare Facility Determinations of 
Reporting Requirements under the Medical Care 
Availability and Reduction of Error (MCARE) Act:3

a.	 Patient falls are to be reported as either Seri-
ous Events† or Incidents.‡

b.	 A fall is defined as any unplanned descent to 
the floor (or other horizontal surface such as 
a chair or table), with or without injury to the 
patient. The definition of falls includes: 1) as-
sisted falls in which a caregiver sees a patient 
about to fall and intervenes, lowering them 
to a bed or floor; 2) falls during physical or 
occupational therapy, in which a caregiver 
is present specifically to catch the patient in 
case of fall; 3) physiologic falls in which a 
patient falls as a result of seizure or syncope.

c.	 The definition excludes failures to rise, in 
which a patient attempts but fails to rise 
from a sitting or reclining position.

d.	 Falls with harm: Any fall that requires more 
than first aid care. Treatment beyond first 
aid care includes a laceration that requires 
medical intervention (e.g., sutures), more se-
rious injury (e.g., fracture) or death.

e.	 Note: The Patient Safety Authority (PSA) 
believes the criteria for falls as outlined here 
are consistent with the definitions and crite-
ria used by the National Database of Nursing 
Quality Indicators (NDNQI). One notable 
exception is that NDNQI only counts falls 
occurring on nursing units and excludes 
other care settings (e.g., physical therapy). 
MCARE reporting requirements apply to the 
entire facility.

Pennsylvania 
Fall Rates

*PA-PSRS is a secure, web-based system through which Pennsyl-
vania hospitals, ambulatory surgical facilities, abortion facilities, 
and birthing centers submit reports of patient safety–related in-
cidents and serious events in accordance with mandatory re-
porting laws outlined in the Medical Care Availability and Reduc-
tion of Error (MCARE) Act (Act 13 of 2002). All reports submitted 
through PA-PSRS are confidential and no information about indi-
vidual facilities or providers is made public.

∗Event harms are defined by PA-PSRS taxonomy and are assigned 
to events by healthcare facilities at the time of report submission.

†Serious event is defined as an event, occurrence, or situation 
involving the clinical care of a patient in a medical facility that 
results in death or compromises patient safety and results in 
an unanticipated injury requiring the delivery of additional 
healthcare services to the patient.4

‡Incident is defined as an event, occurrence, or situation 
involving the clinical care of a patient in a medical facility 
which could have injured the patient but did not either cause 
an unanticipated injury or require the delivery of additional 
healthcare services to the patient.4
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Reports were stratified by harm score: “No harm” 
incidents that reached the patient are harm score 
C through D, and Serious Events are harm score E 
through I, which indicate temporary or significant 
harm and death.5 Data on 2013–18 inpatient 
hospital days and discharges by patient age were 
obtained from the Pennsylvania Healthcare Cost 
Containment Council (PHC4).6

Results

The query returned a total of 177,031 reports 
(175,095 reports categorized as “Fall” and 1,936 
reports categorized as “Other”). Of the 1,936 events 
reported as “Other,” 203 were a fall, bringing the 
total number of reported falls to 175,298.

Falls per 1,000 Patient Days 

The fall rate per 1,000 patient days was calculated by 
using the total number of falls reported into PA-PSRS 
and the number of inpatient hospital days reported 
by PHC4. Annual fall rates ranged from 3.09–3.33 
falls per 1,000 patient days, with an average annual 
rate of 3.21 falls per 1,000 patient days. Annual rates 
of falls per 1,000 patient days are in Figure 1.

Falls with Harm per 1,000 Patient Days

The falls with harm rate per 1,000 patient days was 
calculated by using the total number of falls with harm 
reported into PA-PSRS and the number of inpatient 
hospital days reported by PHC4. Annual falls with 
harm rates ranged from 0.084–0.087 falls with harm 

per 1,000 patient days, with an average annual rate of 
0.086 falls with harm per 1,000 patient days. Annual 
rates of falls with harm per 1,000 patient days are in 
Figure 2.

Falls by Harm Level

More than 9 out of 10 of the 175,298 falls reported 
to PA-PSRS were No Harm events (170,598 to 4,694), 
with an average rate of 97.3% from 2013–18. The 
annual number of falls by harm level are in Table 1.

Year Patient Days Discharges Total No Harm Serious

2013 9,659,562 1,686,343 30,170 29,341 829

2014 9,232,808 1,654,739 28,513 27,734 779

2015 9,041,883 1,648,769 29,427 28,643 784

2016 8,955,573 1,637,974 29,780 29,015 765

2017 8,903,601 1,621,387 29,018 28,244 774

2018 8,882,928 1,602,104 28,390 27,625 765

Average 9,112,726 1,641,886 29,215 28,433 782

Table 1. Annual Falls by Harm Level

Note: Number of falls reported by Pennsylvania hospitals (i.e., acute care, behavioral health, children’s, critical access, long-term acute 
care, rehabilitation) through the Pennsylvania Patient Safety Reporting SystemPA-PSRS, January 1, 2013–December 31, 2018. Patient days 
and discharges were provided by PHC4.

Rate calculation methods included

•	 Rates of total falls and falls with no 
harm: number of total patient falls x 
1,000/number of patient days

•	 Rates of falls with harm: number of 
patient falls x 1,000/number of patient 
days

•	 Number of inpatients who will fall 
annually: (29,215 average falls per 
year/1,641,886 average discharges per 
year) = 0.0178        

o	 0.0178 = 1/(number of pa-
tients who will fall) is 1 out of 
56 inpatients
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Note: Fall rates of Pennsylvania hospitals (i.e., acute care, behavioral health, children’s, critical access, 
long-term acute care, rehabilitation) reported through PA-PSRS, January 1, 2013–December 31, 2018.

Figure 2. Annual Falls With Harm per 1,000 Patient Days 
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Figure 3. Falls by Age Group

Note: Average annual number of falls in Pennsylvania hospitals (i.e., acute care, behavioral health, 
children’s, critical access, long-term acute care, rehabilitation) reported through PA-PSRS, January 
1, 2013–December 31, 2018. Not every report included a patient age.
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Falls by Patient Age

Eighty-four percent of all reported falls occurred in patients aged 45 or 
older, with 65 to 74 being the most commonly reported age group. The 
annual fall rates by age are in Figure 3. Figure 4 displays the distribution 
of inpatient discharges and falls by age in 2018.

Limitations

PA-PSRS data contains only information submitted by facilities required to 
submit reports to the PSA. Although the data fields in PA-PSRS are standard 
for all reporting facilities, the type and amount of information recorded in 
those fields—including the event description field—varies among reports.

Note

This analysis was exempted from review by the Advarra Institutional 
Review Board.
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standing is needed of the scenarios and factors associated with the errors. Our study ex-
plored the frequency of medication errors with infusion pumps, based on events reported to 
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study identified a total of 1,004 events involving a medication error and use of an infusion 
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medication errors did not cause patient harm or death; however, we did find that 22% of 
events involved a high-alert medication. Our study shows that the frequency of events varies 
widely across the stages of medication process and types of medication error. In a subset of 
our data, we manually reviewed a free-text narrative field in each event report to better un-
derstand the nature of errors. For example, we found that a majority of wrong rate errors led 
to medication being infused at a faster rate than intended, and user programming was the 
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Infusion pumps are essential for 
administering fluid, nutrients, and 
medications intravenously (IV) to 
patients; however, the use of in-

fusion pumps is also associated with 
a high frequency of adverse events.1 
Previous research has noted the need 
for studies that capture the prevalence 
and context of errors associated with 
infusion pumps, as such knowledge is 
necessary to better understand scenar-
ios and factors associated with greater 
risk.2-7 Unfortunately, few studies have 
assessed medication errors with infu-
sion pumps across more than 10 hospi-
tals, during an extended period of time, 
and across multiple factors (e.g., stage 
of medication process, type of medica-
tion error, and contributing factor).

Study Methods and Results
In this study, we explored the Pennsyl-
vania Patient Safety Reporting System 
(PA-PSRS)* database for events reported 
as a medication error that included the 
use of an infusion pump. Our database 
query included a total of 39 unique key-
words that were paired with the term 
“pump.” The 39 unique keywords con-
sisted of “infusion,” “IV,” “smart,” and 
36 company names. We selected only 
names of companies who submitted a 
510(k) premarket notification†  to the 
U.S. Food and Drug Administration (FDA) 
during years 2000–2018. In addition to 
using a keyword filter during our query 

of PA-PSRS, we also narrowed our search 
to events that occurred at hospitals and 
were submitted to PA-PSRS between Jan-
uary 1 and December 31, 2018. 

Based on our query of PA-PSRS, we 
identified a total of 1,004 events, from 
which we selected a random sample 
of 30% (n = 300 of 1,004) for manual 
review. One author manually reviewed 
the sample of 300 events and confirmed 
that the free-text narrative field in all 
event reports (100%; n = 300 of 300) 
described a medication error with use of 
an infusion pump. This finding indicates 
a high degree of confidence in the results 
of our database query, 95% CI [98.8%–
100%; Clopper-Pearson exact method], 
so we proceeded to include the full data 
set of 1,004 events in our analysis.

Our study revealed that the 1,004 
events were concentrated at 132 of 
the hospitals in Pennsylvania. Among 
the 132 hospitals with an event, we 
found that the median was 3 events 
per hospital and a mean of 7.61 (SD: 
14.79) per hospital. 

Based on information provided by 
event reporters, 99% (n = 996 of 
1,004) of the events were identified as 
Incidents‡ and 1% (n = 8 of 1,004) as 
Serious Events.# Also, 85% (n = 856 of 
1,004) of all medication errors reached 
the patient and high-alert medications** 

were involved in 22% (n = 217 of 
1,004) of the events. Table 1 shows a 
cross tabulation of the 1,004 events. 
The data show that the frequency of 
events varies widely across the stages 
of the medication process and types 
of medication error. In particular, the 
data reveal that 59% (n = 595 of 1,004) 
of events were categorized as PA-
PSRS medication error taxonomy type 
“Wrong.” This type of medication error 
is further categorized into 11 different 
subtypes (see Figure 1).

In Figure 1, we focused on the subtypes 
of wrong medication error and found 
that 19% (n = 187 of 1,004) of the 
events were categorized as having 
a Rate error. Based on this finding, 
we manually reviewed the free-text 
narrative field for all 187 event reports 
with a Rate error to better understand 
the nature of the events. 

We independently classified each of the 
187 events to determine how the rate 
of medication differed from what was 

Events

1,004

Events Involving 
a High-Alert Drug

22%

Hospitals Reporting 
an Event

132

of Events 
Reached the 

Patient

85%

of Events Had 
a Rate Error

19%

* PA-PSRS is a secure, web-based system through 
which Pennsylvania hospitals, ambulatory surgical 
facilities, abortion facilities, and birthing centers sub-
mit reports of patient safety–related incidents and 
serious events in accordance with mandatory report-
ing laws outlined in the Medical Care Availability and 
Reduction of Error (MCARE) Act (Act 13 of 2002). All 
reports submitted through PA-PSRS are confidential, 
and no information about individual facilities or pro-
viders is made public.
† According to the FDA, “medical device manufactur-
ers are required to submit a premarket notification or 
510(k) if they intend to introduce a device into commer-
cial distribution for the first time or reintroduce a device 
that will be significantly changed or modified to the ex-
tent that its safety or effectiveness could be affected.”8

‡ “Incident” is defined as an event, occurrence, or 
situation involving the clinical care of a patient in a 
medical facility which could have injured the patient 
but did not either cause an unanticipated injury or 
require the delivery of additional healthcare services 
to the patient.9

#  “Serious Event” is defined as an event, occurrence, 
or situation involving the clinical care of a patient in a 
medical facility that results in death or compromises 
patient safety and results in an unanticipated injury 
requiring the delivery of additional healthcare ser-
vices to the patient.9

**  High-alert medications are defined as drugs that 
bear a heightened risk of causing significant patient 
harm when they are used in error.10
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intended (e.g., faster or slower). To assess inter-rater 
reliability of our classification, we used the kappa 
statistic,11 which indicates that we had a substantial 
level of agreement (K = 0.812).12 During our initial 
review we agreed on Rate classification in 88% (n = 
165 of 187) of events. Thereafter, we reviewed all 
22 disagreements and came to consensus on the 
appropriate Rate classification per event, which 
ultimately yielded 100% agreement and increased the 
accuracy of our results. 

Results from our classification revealed that 85% (n = 
158 of 187) of event reports provided sufficient in-
formation to determine how the medication rate dif-
fered from what was intended. Based on events with 
sufficient information, we found that 64% (n = 101 
of 158) of events involved medication infusion at a 
faster rate than intended, 32% (n = 50 of 158) infused 
at a slower rate, and 4% (n = 7 of 158) had both a 
faster and slower rate (e.g., single event included two 
medications and were swapped on pump channels). 

While reviewing the 187 events with a Rate error, we 
attempted to identify the key contributing factor for 
each event, based on information provided in the 
free-text narrative field. We independently applied a 
categorization system that consisted of seven con-
tributing factors, which are defined in Table 2. We 
evaluated our inter-rater reliability of event classifi-
cation with the Kappa statistic,11 which revealed that 
we had a substantial level of agreement (K = 0.730).12 

We agreed on Rate classification in 84% (n = 157 of 
187) of events during our initial review. To increase 
the accuracy of our results, we reviewed all 30 dis-
agreements and came to consensus on the appropri-
ate contributing factor classification for each event, 
which then resulted in 100% classification agreement.

Results from our classification of Rate errors 
showed that 91% (n = 171 of 187) of events had 
sufficient information to identify a key contributing 
factor. Based on events with sufficient information, 

Types of 
Med Error

Tot al 
Events1

St ages of Medication Process 

Prescribing Transcript ion Preparat ion Administ ration Monitoring Ot her
Dose omission 126 0 0 2 114 6 7

Extra dose 16 2 0 0 12 1 3
Wrong* 595 34 23 39 468 50 58

Prescription/refill 
delayed

13 6 0 3 4 0 1

Medication list 
incorrect

2 1 1 1 0 0 1

Monitoring error 32 1 1 2 19 9 3
Unauthorized 

drug
7 1 0 1 4 1 1

Inadequate pain 
management

2 0 0 0 2 0 0

Other 211 18 9 20 129 27 37

Total Events 1,004 63 34 68 752 94 111

 1Events may have involved more than one stage of medication process.
*”Wrong” is a term used in the PA-PSRS taxonomy to describe a type of medication error. Wrong is defined by 11 subtypes, which are listed in Figure 1.

Table 1. Frequency of Events During 2018 With a Medication Error and Use of an Infusion Pump

Figure 1. Subtypes of “Wrong” Medication Errors

Frequency of Events (2018)

Frequency of Events (2018)

Figure 2. Factors Contributing to Rate Error
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Contributing Factor Definition and Sample Event

Programming Definition: Entered incorrect setting or value into infusion pump interface. Provider 
may have entered incorrect information for a range of reasons, such as miscalculation 
due to incorrect patient weight or chose incorrect units of measure when calculating 
rate (e.g., ml/hr vs. mg/kg/hr), failure to adjust rate post-bolus, entered too few or 
too many digits (e.g., entered 0.2 instead of 0.02 or 488 instead of 48), entered a 
value into the rate field that was intended for dose or Volume To Be Infused field (i.e., 
field swap), failed to choose correct medication in drug library or instead entered as 
custom concentration, entered drug information into incorrect pump channel (i.e., 
pump channel swap), or failed to start pump after entering information.

1) Sample Event: A 61 year-old male was taken to the Emergency Dept after being 
found unresponsive at home. On arrival, his blood sugar was 1,594. An insulin 
bolus and drip were ordered. After verification by two nurses, the 10-unit bolus 
was administered and the drip (100mL bag with 100 units of insulin) was started. 
Just a few minutes later, the IV pump alarmed and the nurse discovered that the 
entire 100mL bag had infused due to erroneous pump programming. Treatment 
was administered, but the patient soon became short of breath with an irregular 
heart rhythm and a Code Blue was called. The patient was resuscitated and admitted 
to the ICU.

2) Sample Event: When the oncoming nurse checked the PCA pump to verify the 
patient’s HYDROmorphone rates, he noticed that that the pump was programmed 
incorrectly. The basal rate ordered for 0.6mg/hr was running at 0.3mg/hr and the 
PCA dose ordered for 0.3mg was set at 0.6mg. The rates were corrected and the 
patient was closely monitored.

3) Sample Event: While hanging IV fluids to run with an anesthetic drug, the nurse set 
the pump at 999mL/hr to clear the air in the tubing. The rate was not subsequently 
changed to the actual rate ordered for the fluids (10mL/hr) and the patient received 
a significant bolus of fluid as a result. The physician was notified and the patient’s 
vital signed were checked more frequently overnight.

4) Sample Event: Patient with a history of red man syndrome asked nurse to infuse 
his vancomycin slower than usual. Vancomycin was ordered to infuse over 1 hour 
and nurse intended to program the pump to infuse the medication over 2 hours. 
However, the nurse inadvertently programmed the pump to infuse over 15 minutes 
instead of over 2 hours. The patient subsequently developed hives and extreme 
itching. The physician was notified and Benadryl was administered.  

5) Sample Event: Oncoming nurse noticed that the infusion pump was programmed 
to infuse epinephrine to the patient based on a weight of 76kg. However, patient’s 
weight listed in medical record as 176kg. Nurse verified correct weight was 176kg 
and adjusted the pump settings accordingly.

Pre-Administration 
Process Problem

Definition: Incorrect order, transcription, or preparation of medication. For 
example, medication order may have had incorrect or conflicting rate or dose 
information, transcription of medication order was misinterpreted, erroneous 
laboratory test result led to wrong rate, medication prepared as a volume greater 
or lesser than ordered.

1) Sample Event: Nurse noticed that patient’s dosing weight for Heparin was listed 
as 58 kg, but the order was written using a weight of 64kg and the pump was set 
for 64kg. Nurse contacted physician and Heparin rate was decreased to match 
appropriate dosing weight of 58kg.

2) Sample Event: Handwritten orders in patient’s chart contained conflicting 
information regarding the rate of infusion for chemotherapy drug (1 hour vs. 2 
hours). Pharmacy profiled the medication to be infused over 1 hour and it was 
administered accordingly. After the infusion was complete, it was determined the 
rate was too fast for the patient and the medication should have been infused over 
2 hours.  

Table 2. Factors Contributing to a Medication Rate Error With an Infusion Pump



Patient Safety  I  December 2019   I  65

Contributing Factor Definition and Sample Event

Tubing/Connections Definition: Failure to correctly connect or clamp IV tubing. For example, the 
provider may have erroneously administered medication as gravity flow instead of 
via the pump, connected IV tubing to the incorrect access port, connected tubing 
meant for another medication into wrong bag, or failed to close or open the tubing 
clamp.

1) Sample Event: 25 year-old female patient ordered to receive an 
immunosuppressant drug to be infused over 4 hours. While hanging the 
medication, the nurse became distracted and inadvertently hung the medication 
by gravity instead of loading it into the pump. This resulted in the medication 
being infused over 5 minutes instead of over 4 hours as ordered. The patient 
immediately complained of chest pain. She was placed on increased monitoring 
and an EKG and other testing was ordered. All tests came back within normal 
limits.  

2) Sample Event: 80 year old male patient was ordered to receive Protonix 
80mg/100mL at a rate of 10 ml/hr continuously, along with IV fluids at a rate of 
80mL/hr continuously. Within minutes of starting the Protonix infusion, the nurse 
heard the pump alarming and realized the Protonix bag was spiked using the 
tubing meant for the IV fluids and the entire 80mg dose had infused over less than 
10 minutes.

Malfunction Definition: Despite correct programming and set-up, the pump or tubing valve did 
not function properly.  

Sample Event: As a result of a pump malfunction, the patient’s diuretic medication 
was delivered at a faster rate than programmed. Patient was ordered to receive 
5mL/hr—and pump was accurately programmed at 5mL/hr—but drip rate was 
observed for one minute and noted to be much greater than 5mL/hr. The pump 
was taken out of service and sent to the biomedical department for evaluation. 

Device Maintenance Definition: Device was not maintained properly, which prevented it from 
functioning as intended. For example, the drug library was not set-up properly or 
multiple pumps had the same barcode.

Sample Event: When attempting to program IV pump, the incorrect rate was 
showing for the IV fluids she was intending to administer. After investigating 
the problem, it was discovered that two different pumps had the same barcode 
assigned to Line A. Both pumps were removed from service.

Patient Behavior Definition: Patient intentionally or unintentionally adjusted programming of the 
pump. 

Sample Event: While assessing the patient, the nurse noticed the IV fluids were set 
at a rate of 700mL/hr instead of 100mL/hr as ordered. The patient told the nurse 
he pushed some buttons on the pump and must have changed the rate. The nurse 
corrected the rate to 100mL and locked the pump.

Insufficient 
Information

Definition: Inadequate information that prevented us from confidently identifying 
the contributing factor.

The event report provided little information beyond stating that the medication 
was infused too quickly or too slowly. 
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Figure 2 shows that 71% (n = 122 of 171) of Rate 
errors were related to programming of the infusion 
pump, 11% (n = 19 of 171) were related to tubing/
connections, and 11% (n = 18 of 171) were related 
to preadministration process problems. As indicated 
by the definition of “programming” in Table 2, the 
factor is broad and includes a range of elements. 
We would have preferred to present 
the data according to more specific 
categories of contributing factors, 
such as miscalculations and human 
factors; however, most of the 
event narratives did not include 
adequate information to make such 
a determination. 

Limitations

Although our study is based on 
reports from 132 hospitals, our 
findings only reflect reports that 
matched our query. It is possible 
that some reports of medication er-
rors involving infusion pumps from 
other hospitals were not included in 
the results based on the event type 
selection and language used to re-
port them in PA-PSRS. In addition, although hospi-
tals are mandated to report all Incidents and Serious 
Events, it is possible that some underreporting may 
have occurred. Therefore, we caution against using 
our findings as an estimate of the absolute number 
of events across Pennsylvania. Instead, we encour-
age focusing on the information gleaned from the 
reports discussed in this study. 

Safety Strategies
Our findings shown in the figures and tables are a 
testament to event reporters at 132 of the hospitals 
in Pennsylvania. By studying the event reports we 
are able to collectively learn from the events, better 
understand the nature of the events, and subsequently 
devise strategies to mitigate risk. Our findings suggest 
that the conditions associated with programming 
create the greatest risk for patient harm. As indicated 
in Table 2, a breadth of conditions contribute to 
the events with erroneous programming. Due to the 
myriad of variables that contribute to erroneous 
pump programming, hospital staff should consider 
an array of strategies for minimizing risk of errors. 
Based on our findings and various references, we 
outlined several strategies that may help providers 
and hospitals decrease the risk of infusion pump 
programming errors. 

1. Ensure appropriate setup, maintenance, and in-
tegration of smart pumps. Modern infusion pumps, 
often referred to as smart pumps, incorporate numer-
ous design features that are intended to prevent vari-
ous types of use errors.1 For example, many models of 
infusion pumps now include the capability for upload-

ing a drug library with preset limits specific to each 
drug. This technology can help prevent wrong dose, 
wrong rate, and various other setting errors.13,14 De-
spite the potential benefits of this technology, when 
compared to traditional infusion pump models, many 
of the advantages are dependent on the setup and 
maintenance of the pump.13,15 

For example, studies have report-
ed that use of a comprehensive 
drug library that is regularly main-
tained/updated is associated with 
a reduction in use errors.16,17 With 
an incomplete and outdated drug li-
brary, users are more likely to enter 
custom concentrations and identify 
workarounds that nullify the poten-
tial benefits of the “smart” technol-
ogy.13,18 Furthermore, studies have 
shown that use of “soft limit” set-
tings, rather than “hard limit” set-
tings, has little impact on the re-
duction of use errors.15,19 With the 
use of soft limits, staff are able to 
bypass the warning and administer 
a potentially unsafe drug dose or 

rate.14 In contrast, if the infusion pump is set up with 
“hard limits”, then studies have shown a significant-
ly lower rate of errors when compared to traditional 
infusion pumps.13,15,19 Additionally, a study reported 
observing fewer wrong patient errors with a smart 
pump that included a barcode reader.19 

The Institute for Safe Medication Practices (ISMP) rec-
ommends using a system that includes an infusion 
pump with a barcode reader to facilitate bidirectional 
interoperability with electronic health records.20 Suc-
cessful implementation of this type of system would 
dramatically reduce the need for providers to manu-
ally enter information and instead increase the use of 
autoprogramming. Greater use of autoprogramming 
likely will reduce errors across the various stages of 
the medication process. Although greater use of au-
toprogramming should be the goal, facilities should 
note that successful implementation and maintenance 
of a bidirectional interoperable system is dependent 
on many variables and a rather complex process. As 
a result, ISMP recommends using a multidisciplinary 
team that includes stakeholders from 12 different 
groups to develop and maintain the system. 

Despite the many potential benefits of “smart” 
infusion pumps, staff should keep in mind that the 
technology will not prevent all use errors and the 
degree of reduction in use errors is heavily dependent 
on the staff’s adoption of the safety-related features 
that are designed to reduce risk.14 Overall, hospitals 
should continue to adopt smart infusion pumps and 
put forth significant effort to ensure that pumps are 
set up and maintained properly, and that the safety-
related features are adopted by staff.16,21,22 

Enhanced 
safety 

associated with 
smart pumps is 
dependent on 
the setup and 

maintenance of 
the device.
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2. Apply a multidisciplinary approach when evalu-
ating and procuring infusion pump. Given the im-
plications for patient safety and cost associated with 
a large procurement of infusion pumps, it is very im-
portant that all relevant parties are involved in the 
decision-making process.23-25 In particular, it is im-
portant that frontline staff (e.g., nurses) are able to 
view a demonstration of the device and ideally have 
an opportunity for a hands-on experience with each 
device that is being considered for procurement.25,26 

This experience allows a representative of frontline 
staff, who will be the regular user of the pump, to 
consider how the pump design and safety-related 
features will impact usability. 

Previous studies have recommended that frontline 
staff formally review and evaluate the pumps in a 
systematic manner, in an effort to increase unifor-
mity and reduce bias in the decision-making pro-
cess.25,26 In addition to frontline staff, it is important 
that representatives from pharmacy and biomedical 
engineering teams also are given an opportunity to 
evaluate the pump and drug library software for set 
up and maintenance.23 

Last, we recommend that a human factors scientist 
be involved, if possible, to conduct a formal evalu-
ation to identify any potential design problems with 
each infusion pump. A human factors scientist’s eval-
uation may range in complexity and depth from a 
heuristic assessment to full-scale usability testing.27 
The heuristic assessment is a popular approach be-
cause it is considered an efficient and low-cost meth-
od for identifying usability problems, which are often 
associated with the occurrence of medical errors.28,29 

As demonstrated by Zhang et al.,28 a heuristic assess-
ment can be applied to evaluate the usability of infu-
sion pumps. In their study, they used 14 heuristics 
(i.e., empirically guided principles) to evaluate the 
design of two models of infusion 
pumps and found that one pump had 
89 usability problems and the other 
pump had 52 usability problems. 

In addition to a heuristic assessment, 
a facility may also consider hiring a 
human factors scientist to conduct 
full-scale usability testing in a simulat-
ed clinical environment with frontline 
staff.26,30 The information gathered 
from this type of testing may help 
to elucidate and confirm hypotheses 
generated from a heuristic assess-
ment.23,31 Overall, input from a knowl-
edgeable human factors scientist 
likely will generate highly valuable 
information that will help to inform 
the procurement of a well-designed infusion pump and 
mitigate risk of an adverse event.25  

In the procurement process, personnel should also 
factor in which models of pumps are already used at the 

facility. Greater standardization or uniformity among 
the inventory of pumps could decrease maintenance 
errors and use errors.16,32 For example, if the entire 
inventory of pumps within a unit is uniform, then 
personnel are less likely to have a problem operating 
the pumps. 

Furthermore, if pumps are uniform across units, then 
personnel likely will have fewer challenges when 
transferring patients from one unit to another. Ad-
ditionally, personnel who work in various units (e.g., 
float nurses) would be less likely to have a problem 
operating the pumps if all units use the same model 
of infusion pump. In contrast, when personnel use 
multiple models of a medical device, then the vari-
ability in design across models may increase the like-
lihood for misinterpretation of a device interface and 
induce a use error.33-35 As a result, facilities should 
consider using a uniform inventory of infusion 
pumps, which may reduce the likelihood of errone-
ous pump programming. 

3. Develop a process to regularly collect safety-re-
lated data, review the data, and create solutions to 
address pump-related concerns. Given the complex-
ity of this recommendation, we urge facilities to de-
velop a multidisciplinary team and apply a continuous 
quality-improvement process.20 This type of process 
has been shown to produce a range of improvements 
in healthcare facilities, including those related to the 
use of infusion pumps.18,32 One of the primary compo-
nents of this process is collecting information, which 
will inform the choice of solution(s). 

Fortunately, healthcare facilities encourage and often 
mandate that employees report patient safety–relat-
ed events to their in-house reporting system.36-39 In 
the interest of preventing Serious Events, we strong-
ly encourage staff and leadership to place a high de-
gree of value in the information gathered from “near 

miss” events. Near misses are partic-
ularly important because they are a 
warning signal of the potential for 
a Serious Event. As a result, we rec-
ommend that healthcare facilities de-
velop a robust system for collecting 
reports of actual and near miss pa-
tient safety events. 

We also encourage facilities to 
leverage data from infusion pump 
event logs (i.e., onboard memory), 
which are often overlooked. Event 
logs from infusion pumps, much 
like black boxes in aviation, can be 
used to provide insight about how 
staff are using the device.5,20 For 
example, the event logs can be used 

to assess staff’s compliance with alerts by level and 
type, and compliance with the dose error reduction 
system (DERS) by care area and medication.20 The 
insights gathered from event logs are low effort and 
efficient, when compared to direct observation of 

Leverage 
event log data 
from pumps 

to gain 
additional 
insight.
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users engaging with the device. Furthermore, the 
event log data are often considered to be objective 
and reliable, which may enhance confidence in the 
process of developing solutions to address concerns 
with infusion pumps. 

With quality data, a team could apply a continuous 
quality improvement process to analyze the data, 
investigate the concerns, and develop robust 
solutions to improve patient safety. Given the 
complexity of a healthcare environment and the many 
groups involved in ensuring patient safety during use 
of infusion pumps, there are many possible solutions 
to mitigate risk.20 For example, depending on the 
nature of the concerns, the multidisciplinary team 
may recommend replacing the problem pump with 
a better designed pump. Alternatively, the team may 
reveal that a simple adjustment of a setting on the 
device could significantly reduce the likelihood of a 
use error (e.g., use of hard limits rather than soft 
limits).21,30,40 As another possible solution, the team 
may recommend developing a staffwide training 
program with concrete strategies to reduce the 
likelihood of a specific use error.30,38,41-43 Although 
training can be effective, engineering controls or 
design-oriented strategies are often more reliable in 
preventing a use error.13 Nevertheless, we recognize 
that facilities often have no options other than 
training the staff to avoid specific use errors.

When developing a training program with the goal of 
helping staff prevent notable patient harm, we strongly 
recommend using a well-qualified team to develop 
the training content. As demonstrated by previous 
research, the effectiveness of a training program 
can vary widely and depend on many variables, such 
as quality of feedback, complexity of the target 
behavior (e.g., recognition vs. kinesthetic repertoire), 
correspondence between the trained behavior and the 
desired behavior in a clinical context, similarity and 
distinction among stimulus properties in the training 
environment and the target clinical environment, and 
rigor of the skill assessment.44-46 Regardless of the 
solution selected to mitigate risk, the effectiveness of 
a safety program is heavily dependent on a culture of 
reporting near misses. 

Conclusion

Despite recent advances in infusion pump technolo-
gy, hospitals continue to experience medication er-
rors while using infusion pumps. The current study 
provides insight into the frequency of events by stag-
es of the medication process, types of medication er-
rors, and contributing factors.  Based on a subset of 
our data, the findings show that pump programming, 
tubing/connections, and preadministration process 
problems are the primary factors contributing to 
medication errors with infusion pumps. In an effort to 
mitigate risk of safety-related events, we urge person-
nel at healthcare facilities to foster a strong culture of 

event reporting, including near miss events. With that 
information, a safety program can proactively identi-
fy problems and subsequently develop solutions. As 
we have highlighted, there are many potential solu-
tions to mitigating risk of medication errors with in-
fusion pumps. Personnel should carefully consider all 
possible solutions, which will range from acquiring 
better-designed pumps, adjusting settings on the 
pumps, or developing a robust error reporting and 
training program to address use errors. 

Notes

This analysis was exempted from review by the Ad-
varra Institutional Review Board.
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I
t takes less than five minutes and 18 inches from 
the ground for a person to self-asphyxiate from 
hanging.1 According to the American Foundation 
for Suicide Prevention (AFSP), suicide is currently 

the 10th leading cause of death in the United States 
and 11th in Pennsylvania.2 Of those deaths, hanging 

from a ligature point is the most common method 
of suicide in inpatient healthcare facilities.

It should be no surprise that the plethora 
of ligature points in hospitals is a ma-

jor patient safety concern. For these 
reasons, the Patient Safety Au-

thority (PSA) launched a proj-
ect in July 2018 with the 

aim to assist Pennsylva-
nia facilities in identify-
ing and mitigating liga-
ture risks.

The Centers for Medicare 
and Medicaid Services 

(CMS) and other regulatory 
agencies have increased their 

emphasis on facility efforts to 
identify and mitigate the risks 

for harm by hanging.3,4 This 
has led to an increased need 
for facilities to dedicate time 
and resources to the issue. 

To address this need, the PSA 
developed and implemented 

the Keys to Ligature Risk 
Assessment project for all 
acute care, children’s, critical 
access, long-term acute care, 

rehabilitation, and psychiatric 
hospitals in Pennsylvania. From 

July 2018 through June 2019, the 
project team conducted a ligature 
risk identification contest, presented 
regional education programs, 
completed facility-specific gap 
analyses, and shared available 
resources for further engagement 
by facility staff.

To further refine the goals of the 
project, the team tracked ligature-

related events within the Pennsylvania 

ligature point  noun
lig·​a·​ture point 

Def in i t ion  o f  l i g a t u r e  p o i n t  as 
de f ined  by  the  Centers  fo r  Med icare 
and  Medica id  Serv i ces  (CMS)

1 “anything which could be used to create a 
sustainable attachment point such as a cord, 
rope, or other material for the purpose of 
hanging or strangulation.”3
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Patient Safety Reporting System (PA-PSRS). Prior to 
2015, variations in the reporting data made it difficult 
to identify and interpret ligature-related events. The 
2014 Final Guidance for Acute Healthcare Facility 
Determinations of Reporting Requirements Under 
the Medical Care Availability and Reduction of Error 
(MCARE) Act, effective as of April 1, 2015, required 
these events to be reported as Serious Events if they 
were self-harm or suicide attempts resulting in death 
or harm to the patient. 

Based on a review of the data, the abundance of 
literature on the topic, and escalating regulatory 
challenges for facilities, it was clear that ligature risk 
would continue to be a growing concern among all 
Pennsylvania hospitals. Of the facilities completing a 
gap analysis as part of the project, 18.4% had been 
cited during a survey, most commonly by The Joint 
Commission or Pennsylvania Department of Health 
(DOH) on behalf of CMS. Of the specific citations 
shared, bedroom or bathroom doors and paper towel 
dispensers were the most-identified risks. Among 
facilities completing a gap analysis, the rate that had 
been cited on issues related to ligature risk remained 
consistent, independent of whether the facility offered 
behavioral health services. This was also reflected in 
discussions with facilities, reinforcing that this issue 
extended beyond dedicated behavioral health facilities 
and units to more general inpatient settings.

Many of the facilities engaged in the project had 
real or anticipated costs for renovations to reduce 
ligature risks in their physical environment and/or 
staffing patterns. However, facilities expressed that 
they had difficulty with identifying products that meet 

the regulatory interpretations of ligature resistant. 
Distribution of information to assist facilities with 
identifying sources of vetted products became a larger 
priority of the project.

The team kicked off the project with the development 
of six graphic representations of inpatient care 
settings: medical-surgical room, emergency room, 
intensive care room (see Image 1), behavioral health 
room, corridor, and patient bathroom. Four of these 
graphics were introduced in a contest to promote 
awareness and interest in the topic. Participants were 
asked to identify as many potential ligature risks as 
possible in each graphic. Each of the “Risky Rooms” 
were released during consecutive weeks of August 
2018 and advertised via email, social media, and the 

Many of the facilities engaged in the project had 
real or anticipated costs for renovations to reduce 
ligature risks in their physical environment and/
or staffing patterns. However, facilities expressed 
that they had difficulty with identifying prod-
ucts that meet the regulatory interpretations of 
ligature resistant. Distribution of  information to 
assist facilities with identifying sources of vetted 
products became a larger priority of the project.5

$1.3m 

250% Cost of a suicide 
compared to 
renovations and 
interventions

Cost of a suicide 
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{
Of the reports submitted from January 

2015 to June 2019, there were 22 
suicide deaths, 11 of which occurred 

on an inpatient unit. 

9 of the 11 deaths 
involved hanging. 

The bathroom door 
was identified as the 

most common
 ligature point.



PSA website. In total, 419 entries were received, and a 
winner who identified the most ligature risks for each 
graphic was publicly recognized and awarded with a 
gift card. Several facilities have since been using the 
collection of Risky Rooms as a training resource for 
staff. One Western Pennsylvania hospital referenced 
the graphics during the renovation of their emergency 
department, and another integrated the graphics 
during the design of a new facility. The high number 
of respondents and ensuing positive reception to 
the Risky Rooms graphics suggest the PSA could use 
similar contests in future engagement efforts.

The project team developed a four-hour Proactive 
Ligature Risk Assessment education program and 
presented it regionally in September 2018 to 121 
attendees across four dates and locations. Attendees 

of these programs included Pennsylvania hospital 
patient safety professionals, leadership, and DOH 
surveyors and supervisors. The presenters reviewed 
the general aspects of conducting a proactive risk 
assessment and explored the identification and 
mitigation of ligature risks. These sessions also 
served as the unveiling of all the risks identified in 
each of the Risky Rooms. In addition to the regional 
PSA educational programs, adapted versions have 
been presented to numerous individual facilities 
and professional organizations, including multiple 
chapters of the National Association for Healthcare 
Quality and the Pennsylvania Association for Health 
Care Risk Management. The PSA continues to provide 
on-site education on ligature risk assessment to 
Pennsylvania facilities upon request.

Image 1: The Risky Rooms contest asked participants to identify the ligature risks in six different 
graphics of patient care settings such as this intensive care room.
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The largest component of the project involved in-
person visits to each target facility by their assigned 
patient safety liaison (PSL). During these visits, the PSL 
reviewed and discussed ligature-related questions 
to complete a gap analysis and offered further 
resources and assistance, which included walking 
rounds with the facility team to identify and discuss 
potential ligature points and associated risks, as well 
as other on-site education. The facilities visited were 
at different stages of their journey toward a ligature 
resistant environment. For some, this project was 
the first step to addressing the issue, while others 
benefited from the targeted resources and feedback. 
In all, the gap analyses gave the PSA a snapshot of 
where Pennsylvania facilities stood pertaining to 
ligature risk assessment. 

During the project period, a gap analysis was 
completed for a total of 192 facilities, 99 of which 
did not have a specified behavioral health unit. Each 

completed gap analysis was reviewed, and three 
communiques were distributed from July 2018 to June 
2019 to keep facilities updated. Each communique 
included a gap analysis data snapshot, a relevant 
article, and other resources. For facilities that had 
previously been visited by their PSL and completed 
a gap analysis, these communiques offered an 
opportunity to stay informed of additional findings 
and developments. In July 2019, following the 
completion of the project, the gap analysis data was 
aggregated and reviewed for noteworthy findings. 

Limited conclusions can be drawn from the data, but 
there were some interesting points for consideration. 
Of note was that 44% of facilities either did not 
use or were unsure if they used a validated suicide 
risk screening or assessment tool. This identifies a 
knowledge deficit among patient safety staff related 

to either the method of identifying suicide risk within 
their facilities or the benefits of using a validated 
tool. To improve in this area, the PSA shared 
available validated tools and associated resources 
with facilities. This put Pennsylvania hospitals in a 
position to not only enhance patient safety but to 
proactively address upcoming Joint Commission 
changes regarding the use of validated tools. Over 
the project year, there was an increase in the number 
of facilities both discussing ligature risk with their 
patient safety committees and providing applicable 
training to their staff, with an additional 21% of 
facilities expressing interest in arranging future 
training. This suggests the PSA’s project had positive 
effects.

A summary of the project and the experiences and 
perspectives of two participating facilities were 
shared via a webinar conducted in July 2019 to 118 
attendees. Shawnna Baney-Shaw, risk manager, and 

Tina Kephart, director of Behavioral Health, both from 
Mount Nittany Medical Center, shared considerations 
and challenges of a unit wide renovation. Carol 
VanZile, director of Behavioral Health Regulatory, 
Compliance and Accreditation, UPMC Western 
Psychiatric Hospital, discussed the process of 
performing ligature and suicide risk reviews and 
developing mitigation plans in various inpatient 
care settings throughout the UPMC Health System. 
Additionally, the PSA shared updated resources and 
forms from participating facilities during the webinar 
and on the PSA website.

The PSA learned several lessons while engaging 
Pennsylvania hospitals on the topic of ligature risk 
assessment. The approach of using a contest for 
healthcare workers and focused site visits coinciding 
with regional education was popular and effective 
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of facilities either did not use or were 
unsure if they used a validated suicide 
risk screening or assessment tool.

44%



for delivering knowledge and resources. The topic 
proved to be timely as well; the patient safety infor-
mation shared with Pennsylvania facilities gave them 
a foundation to tackle evolving patient needs and im-
pending regulatory requirements. Beyond identifying 
and mitigating ligature risks, the project highlighted 
opportunities within Pennsylvania facilities related to 
general suicide risk assessment and intervention. 

For more information on this topic, please visit 
patientsafety.pa.gov/pst/Pages/Behavioral_Health/
hm.aspx#.
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For more information on this topic, please visit patientsafety.
pa.gov/pst/Pages/Behavioral_Health/hm.aspx#.

To access the webinar on ligature risk, please visit https://www.
youtube.com/watch?v=COGQOtac7YA&.
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Image 2: Answer Key
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A
ntimicrobial resistance is one of the top 10 global health threats 
identified by the Centers for Disease Control and Prevention (CDC) 
and the World Health Organization (WHO). Antibiotics are life-saving 
drugs, but misuse has led to the development of multidrug resistant 

organisms1-3 (MRDO), or “superbugs”: bacteria that have developed resistance 
to several antibiotics.1,2,4

Antibiotic resistance—when bacteria are no longer sensitive to drugs that 
have killed or inhibited their growth in the past2-4—occurs when bacteria are 
exposed to nonlethal doses of antibiotics, causing the bacteria to mutate 
to become less susceptible to the drug and survive.2,4-7 Infections caused by 
MRDO have higher morbidity and mortality, are more difficult to treat, and 
have higher treatment costs than infections caused by susceptible organisms. 
Inappropriate antibiotic use contributes to the development of these 
organisms. Annually, at least two million people in the United States get an 
antibiotic-resistant infection, and at least 23,000 people die.3,4 Antibiotics are 
frequently prescribed in long-term care facilities (LTCF), with approximately 
70% of residents receiving at least one course of antibiotics annually.3 

Implementing an antibiotic stewardship program—a set of evidence-based 
actions that promote appropriate antibiotic use, decrease the development of 
antibiotic resistance, improve the treatment of infections, and reduce adverse 
events caused by antibiotic use—has been shown to significantly improve patient 
and resident outcomes.3,5 As of November 2017, the Centers for Medicare and 
Medicaid Services (CMS) requires all LTCF to have an antibiotic stewardship 
program, protocols, and monitoring in place.6

To help Pennsylvania LTCF adhere to these guidelines, Patient Safety 
Authority (PSA) staff developed and facilitated a 22-month antibiotic 

Antibiotic Stewardship

JoAnn Adkins, BSN, RN 

Long-Term Solutions 
for Long-Term Care

Patient Safety Authority
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Tool Kit
http://patientsafety.pa.gov/pst/Pages/An-
timicrobial_Resistance/Antimicrobial_Re-
sistance.aspx#

Urinary Tract Infection Internal Case 
Review Form

CDC Antibiotic Factsheet - You’ve Been 
Prescribed an Antibiotic - Now What?

Antibiotic Stewardship Goals

Antibiotic Timeout Protocol

Ambulatory Surgical Center Infection 
Control Surveyor Worksheet 

Strategies to Turn the Tide Against Inap-
propriate Antibiotic Utilization

Antibiotic Stewardship Plan

stewardship collaborative project 
(seven months for planning 
and 15 months of active facility 
participation). The project focused 
on urinary tract infections (UTIs), 
the most common healthcare-
acquired infection in long-term 
care residents,7 and introduced 
the participating facilities to 
the evidence-based practices 
associated with improved antibiotic 
use. The project provided 
participants with education; tools 
to improve practice; and support 
through monthly one-on-one calls, 
webinars, and in-person visits.

Thirty-one Pennsylvania LTCF ini-
tially enrolled in the collabora-
tive, with 24 facilities completing 
the project.

Project goals: The project goal 
was a 10% reduction in all urine 
cultures performed, urine cultures 
performed for asymptomatic bac-
teremia (ASB), new antibiotic or-
ders for UTIs, antibiotic orders for 
ASB, and antibiotic treatment for 
UTIs not meeting clinical criteria.

Resources provided to 

facilities: Monthly data was 
submitted via Checkbox survey 
and analyzed by PSA infection 
preventionists. Monthly reports 
summarized progress made 
toward meeting project goals and 
provided strategies for reducing 
inappropriate antibiotic use. PSA 
staff also developed an onboarding 
educational presentation; a facility 
kickoff celebration; a resource 
toolkit; and an educational plan 
for monthly webinars and one-
on-one calls with each facility 
to review monthly data and 
discuss successes, challenges and 
opportunities for improvement. 
 
Lessons learned and/or barriers: 

The participating facilities faced 
several challenges to implementing 
antibiotic stewardship. Staff 
turnover in some facilities led 
to unnecessary culturing and 
antibiotic ordering until current 
staff was educated. In many of the 
participating facilities, the infection 
preventionist had many concurrent 
roles including assistant director 
of nursing, clinical staff educator, 
and employee health. This made 
it very difficult for them to devote 
time to the collaborative, collect 

and submit the required data in 
a timely manner, and attend the 
monthly educational webinars and 
one-on-one calls.

Family response to antibiotic stew-
ardship was very difficult for many 
of the participating facilities. Fam-
ilies would pressure staff and pro-
viders to order an antibiotic without 
appropriate signs and symptoms.

Notable achievements: Partic-
ipation in the collaborative led to 
facility recognition and corporate 
participation. One of the partici-
pating facilities was recognized by 
Leading Age and the Pennsylvania 
Department of Health for the suc-
cess of their antibiotic stewardship 
program. Another facility was se-
lected to present on implementing 
an antibiotic stewardship program 
at the Peace Conference in King of 
Prussia. Following the onboarding 
education, two other participants 
communicated the value of the 
collaborative to their senior lead-
ership, who invited a PSA senior 
infection preventionist to provide 
education to all of their corporate 
facilities and implemented the 
project in all their facilities.

Results

All urine cultures performed

17 out of 24
met/exceeded this goal

Urine cultures performed for ASB 
9 out of 24

New antibiotics ordered for UTI 
17 out of 24

Antibiotic orders for ASB
12 out of 24

Antibiotic treatment for UTIs that 
do not meet clinical criteria

11 out of 24

10% reduction
The PSA collaborative really helped with all 
the resources that they give you. You cannot 

fail if you follow their recommendations.

“
–Mary Pat Frick, Masonic Village
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The bottom line is improved resident care, and 
it just drives home the fact there is opportunity 
to continue to learn and to grow and to become 

better and better and better.

“

–Beth McMaster, United Church 
of Christ Homes



  82  I  PatientSafetyJ.com  I  December 2019

NKathleen Noonan
Kathleen Noonan is chief executive officer of the Camden 
Coalition of Healthcare Providers, a nonprofit, multidisciplinary 
healthcare innovator in Camden, New Jersey. A former corporate 
lawyer, Noonan previously was co-director of PolicyLab at 
Children’s Hospital of Philadelphia, which she co-founded in 2008 
to ensure clinical research was connected to and influencing 
real-world health policy change. Noonan recently spoke with 
Cait Allen, MPH, director of Engagement at the Patient Safety 
Authority, about the Camden Coalition’s efforts to improve care 
for people with complex health and social needs in the city of 
Camden, regionally, and across the country.

DOI: 10.33940/interview/2019.12.1



Patient Safety  I  December 2019   I  83

Tell us about the Camden Coalition of 
Healthcare Providers.

The Camden Coalition was founded in 2002 by Jeffrey 
Brenner, a family physician in Camden. It was really 
a breakfast meeting of Jeff and other clinicians who 
were frustrated that their patients, mostly Medicaid 
and rural patients, were ending up in the hospital 
again and were using the emergency room (ER) for 
care. They wondered what this was all about, and 
so through these conversations, they came together 
to develop a coalition. One of the ideas that came 
out of the coalition was that the hospitals and the 
primary care offices at that time did not provide 
navigation that could help these patients once they 
were discharged, figure out how to get stabilized, get 
connected to a primary care office, stay connected to 
a primary care office, and then access social services.

We call what we do complex 
care. Some people use the 
emergency room because it’s 
the easiest place to go for 
medical attention. Some peo-
ple find themselves in a situa-
tion where they don’t have the 
medication they need, and they 
haven’t quite figured out how 
to call a pharmacy to get med-
ication. Some people go to the 
emergency room because they 
can get a meal. There are a lot 
of different reasons why people 
use the emergency room. What our care team tries to 
do is figure out what is driving the patient. What will 
allow them to get stable in their life, and in a way 
then that could help improve their health situation.

Camden is a pretty urban environment. 
Does any of the work you’re doing 
translate outside the city?

Absolutely. One similarity between urban and rural 
areas you wouldn’t necessarily realize is the sense 
of isolation people can feel in both. In urban areas, 
sometimes we succeed in getting people housing, 
but they are suddenly housed and become incredibly 
isolated—as isolated as somebody living in a place 
that has very few people nearby. 

Especially if you’re working with a population that’s 

been homeless. A lot of people who are newly housed 

are used to living with other people. Suddenly now 

you’re saying, “You get your own apartment.” Well, 

that’s a very different way of living. Imagine a mom 

with three kids who’s been living in a family shelter 

with other adults around all the time. Now it’s you, 

in your apartment, with your kids on your own, not 

having another mom in the shelter to say, “Can you 

watch my kids for five minutes? I’m going to take 

a shower.” That adjustment can create tremendous 

feelings of guilt.

So we think about how to keep people connected, 

how to connect to informal supports, how to connect 

them to other affinity groups, maybe creating 

opportunities for them to come together.

What are some of the biggest challenges 
that you face day-to-day?

In the beginning we thought that it was going to 
be possible to create what we call a care team, to 
wrap a nurse and a community health worker around 
a patient and help them navigate both back to the 
health system and then to these very fragmented 
social services. We have found that that is not the 
solution. We—and when I say we, I don’t just mean 
the Camden Coalition, I mean all of us that care about 
this issue and care about these patients—really need 
to think differently about how services are wrapped 
around people in a much less fragmented way. We 
are discharging patients who have multiple chronic 
health conditions, other complexities, and then 
telling them to basically work across eight to 10 

One similarity between urban and rural 
areas you wouldn’t necessarily realize is the 

sense of isolation people can feel in both.

“



different services or offices to potentially get the care 
that they need. We believe that there’s still a lot to 
be done in terms of figuring out how we can sort of 
seamlessly provide care to the patients that we see.

What are some of the biggest successes 
that you have had?

One of the things that we’re very, very proud of is 
our ability to use data to actually identify who the 
complex patients are—patients who have both 
health complexity and social complexity. The health 
complexity is usually a couple of chronic conditions, 
and then the social complexity is anything from 
poverty, homelessness, lack of access around 
transportation, language barriers, substance use 
disorders, and behavioral health conditions.

We have what’s called a Health Information Exchange. 
That was developed in 2010—imagine the world 
before Epic and Cerner and the ability of health 
systems to share data with each other. At that time, 

we knew that we needed to look and see where our 
patients had been. We also needed to see, was there 
a provider in the Camden region who they might 
have a good relationship with, and for some reason, 
things dropped off? Maybe they no longer had 
transportation to get to that provider. So we created 
the Camden Coalition Health Information Exchange 
with all the health systems in the area, so that we get 
on a daily basis all of the information from the local 
hospitals on who’s been admitted and who’s in the ER.

We use that information in a process that we call 
triage. Right around the corner from where we’re 
sitting now is my team that’s looking at who is 
currently admitted to the hospital in Camden, who is 
in the ER, and which of those patients have complex 
needs in a way that we could help navigate them 
and help provide care management to them. We’ve 
gotten very good at knowing which are the patients 
that maybe hospitals have programs for already, 
so they don’t need the type of care navigation we 
have, and which patients are more likely to be able to 
benefit from that.

One of the things that is amazing about the Camden 
Coalition and certainly a success is that we are 
adapting our model to actually address the needs 
of our patients as they come up. I’ll give you an 
example: Our care team is a nurse and a community 
health worker. We found that we could help patients 
navigate back to healthcare, but that many of them 
had unstable housing or a housing that wasn’t 
healthy; for example, a family living in an apartment 
that irritates a child’s asthma. Figuring out housing 
became to us the single most important priority, and 
so we created a Housing First program, got the state 
to give us vouchers, and housed our first patient in 
November 2015.

The 7-Day Pledge is another success that came out of 
our care team’s work.

Tell me about that.

As I said, whenever we hit a barrier, we try to say, 
“Okay. What can we do to address this?” Well, another 
barrier that we found was that patients with complex 
needs were being discharged from the hospital, and 
it was very hard for us to get them appointments 
with primary care within seven days. We knew that 
there was already a good evidence base that showed 
that when patients were connected to primary care 

Patients that were able to 
get into primary care within 

seven days actally had reduced 
admissions and reduced use of 

the Emergency Room.

“ 
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quickly, they were more likely to reduce readmissions 
and use of the ER.

Because we’re a coalition, we can go out and talk to 

people, and so we talked to primary care providers 

in the city. We talked to our hospital partners, and 

we realized that our primary care offices did not 

have the bandwidth to change their workflows to be 

able to easily say, “Okay. Sure, we can see five new 

patients this week who are being discharged from the 

hospital, even the patients who we’re going to need 

to take more time with because they have medical 

and social complexity.”

So we said, “Well, what if we work with you to change 

your workflows and we provide the staffing to come 

in and help your staff to do that?” They said sure.

We all came together and created a citywide campaign 

called the 7-Day Pledge. Hospitals and providers took 

the pledge that they would try as hard as they could 

for any Medicaid patient who was being discharged 

from a hospital to get them into the primary care 

office within seven days. Our Clinical Redesign Team 
was born, which is a team that looks a little bit like 

a team you might find in a management consulting 
firm that goes in and looks at the processes you’re 
using and helps you try to figure out how to change 
those processes.

Imagine a doctor’s offices changing their scheduling 
to have more availability for sick patient visits. Some 
of it is spending time with a scheduler and figuring 
out how to make their life a little bit easier overall, 
and not just related to these patients. We co-
designed by practice, and while there were standard 
workflows put into place, we were also very attentive 
to the local needs.

In January of this year we published the results of 
our 7-Day Pledge evaluation in JAMA Network Open 
that showed in fact the patients that were able to 
get into primary care within seven days actually had 
reduced admissions and reduced use of the ER. So it 
was as successful as we said it was going to be, and 
so we’re really, really proud of that. The nice thing 
is that many of our partners have now incorporated 
those changed workflows into what they do on a 
regular basis.

We are adapting 
our model to 

actually address 
the needs of our 
patients as they 

come up.

“ 



If there were a provider or a group of 
providers who were going to unofficially 
take the 7-Day Pledge, what advice would 
you give them on how to get started?

I would definitely tell them that among themselves, 
they had to choose one of them to be a lead. Or find 
a little bit of money to have somebody help and be 
a facilitator across all the practices.. And to keep 
count, because one of the things that we did was, on 
a monthly basis, we would go to a practice and show 
them how they were doing. Are they seeing more 
patients? Are those patients going back to the ER? 
They were interested in really using the data to help 
their practice.

What are you doing to build the field of 
complex care?

We are developing competencies about what it 
means to do complex care, identifying exemplars, 
identifying what kind of payment methods and 
models you need to be able to do complex care. 
At our Putting Care at the Center conference last 
year, we unveiled the Blueprint for Complex Care—a 
document that we co-authored with the Institute 
for Healthcare Improvement, the Center for Health 
Care Strategies, and a large group of advisors from 
around the country. The Blueprint sets forth 11 
recommendations for what the field can be and what 
should be done to develop that field. It includes 
things like creating cross-sector data infrastructure 
and fostering peer-to-peer connections.

The Blueprint is available on our website. It’s available 
for everybody. It has advice in it right now that health 
systems or communities can use to get started in 
thinking about complex care. One of the things that 
we found is that there are a lot of communities or 
providers doing complex care, but they don’t call it 
that. So one of the things that the Blueprint does is 
really give us a framework and a shared language to 
be able to talk about what we’re doing.

What’s one piece of advice that you’ve 
received that you’ve continued to follow?

Grace under pressure, always. Grace under pressure. 
Having a long view of things, a sort of advocate’s 
temperament and advocate’s mindset that we must 
do better but appreciating that it’s a long game. I try 
really hard to live by that. I think it’s why I’m able to 
work in an advocacy organization that is a big tent for 
a lot of different points of view.

Visit Patientsafetyj.com to see an extended video 
interview with Kathleen Noonan.
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Camden Coalition of Healthcare Providers Highlights

Blueprint for Complex Care 

Through the National Center for 
Complex Health and Social Needs, 
in collaboration with the Institute 
for Healthcare Improvement, the 
Coalition has developed a strategic 
plan for advancing the field of 
complex care. Read their Blueprint 
at www.nationalcomplex.care/our-
work/Blueprint-for-complex-care/.

Camden Coalition Health 
Information Exchange

The Coalition uses data-driven 
“healthcare hotspotting” to identify 
and engage patients with complex 
health and social needs—in real-
time. Learn more about how they 
collect and use this data from the 
Camden Coalition Health Information 
Exchange to better serve individuals 
with unmet needs: camdenhealth.
org/connecting-data/.

7-Day Pledge 

The Camden Coalition’s prac-
tice-facing interventions include 
partnerships throughout the city 
of Camden to connect hospital-
ized patients to their primary care 
physician within seven days of 
discharge. Download an overview 
of this initiative at camdenhealth.
org/resources/7-day-pledge-reduc-
ing-hospital-admissions-through-rap-
id-connections-to-primary-care/.
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Presents go hand in hand with the holiday 
season. Whether you receive an item from 
your wish list or during an office gift 
exchange, it’s hard not to get wrapped up 
in the tradition. And if that new sweater 
doesn’t quite fit or you end up with a 
movie you already own, you can just return 
it with ease.

But that isn’t always the case. Five days 
before Christmas in 2007, Casey Quinlan 
got something she didn’t want nor could 
send back: breast cancer. Nonetheless, 
she considered it a gift. Rather than let 
the news cripple her, Quinlan decided to 
chronicle her experience—what questions 
she asked her doctors; their responses; and 
how she handled surgery, chemotherapy, 
and radiation—to help others navigate the 
complex healthcare system.

“It’s like a car wash,” Quinlan says. “When 
you go to a car wash, do you want to be 
inside the car, or strapped to the hood? 
Ask questions, make sure you understand 
the answers—you get to stay inside the 

car. Otherwise, you get lots of soap and 
wax up your nose!”

Quinlan’s championing of being an active 
“healthcare industry customer” began long 
before her own diagnosis as she watched, 
and eventually helped, her parents battle 
their own illnesses. 

Her father was diagnosed with Parkinson’s 
disease and pored through every research 
article he could find. He freely asked questions 
and joined the Parkinson’s Foundation.

Her mother overcame a pituitary tumor, 
surgery to remove it, and not least of all 
sexism; after several male physicians had 
chalked up her symptoms to menopause, 
she sought another opinion from a female 
surgeon, who correctly diagnosed her. Her 
mother’s steadfastness and willingness to 
question saved her life and taught Quinlan 
a valuable lesson: “Your health is your 
responsibility and you must ask questions 
and work to understand the answers.”

Thankfully, today Quinlan is in remission, and 
continuing her work as a patient advocate.To 
learn more about Quinlan’s work, check out 
her blog at www.cancerforchristmas.com.

“
 Y o u r  h e a l t h  i s 

y o u r  r e s p o n s i b i l i t y 
a n d  y o u  m u s t  a s k 

q u e s t i o n s  a n d  w o r k 
t o  u n d e r s t a n d  t h e 

a n s w e r s .
— Casey Quinlan

Caitlyn Allen, MPH

Cancer for
 Christmas

Patient Safety Authority
Disclosure: The author declares that they have no relevant or 
material financial interests.
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Quinlan’s parents, Betty and Mike Casey, taught her from an 
early age the importance of self-advocacy as she watched 
them battle misdiagnoses, Parkinson’s disease, and a hip 
replacement. She has leveraged this grit and tenacity in 
her career as a patient advocate; one of Quinlan’s myriad 
accomplishments is serving as a charter author for Patients 
Included™—a movement to engage patients in academic 
literature and healthcare conferences.
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“Cancer for Christmas” 
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