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IN BRIEF “Quality Improvement Success Stories” are published by the
American Diabetes Association in collaboration with the American College of
Physicians, Inc., and the National Diabetes Education Program. This series is
intended to highlight best practices and strategies from programs and clinics
that have successfully improved the quality of care for people with diabetes or
related conditions. Each article in the series is reviewed and follows a standard
format developed by the editors of Clinical Diabetes. The following article
describes a project aimed at reducing inpatient critical hypoglycemia episodes

in a community hospital setting.

Describe your practice setting
and location.

The University of Pittsburgh Medical
Center’s Passavant Hospital is a 425-
bed community hospital in a suburb
of Pittsburgh, Pa., that has received a
Magnet designation for nursing ex-
cellence from the American Nurses
Credentialing Center (ANCC). The
hospital is a state-of-the-art tertiary care
center delivering a full range of quality
medical services, including highly spe-
cialized medical and surgical treatment,
to the residents of its service area. The
organization recognizes diabetes as one
of its top community health needs and
assesses this every 3 years.

Describe the specific quality
gap addressed through the
initiative.

This quality improvement (QI) proj-
ect focused on reducing hospital-wide
critical hypoglycemia events, defined
as glucose levels <50 mg/dL, by 20%.

How did you identify this
quality gap? In other words,
where did you get your
baseline data?

A review of evidence from the Amer-
ican Association of Clinical Endocri-

nologists (1) revealed that hypoglyce-
mia is a common occurrence in hospi-
tals and is associated with poor clinical
outcomes and increased mortality.
Hospitalized patients who receive
insulin therapy are at risk for both
spontaneous and insulin-associated
hypoglycemia episodes (1). Because
insulin accounts for the majority of
hypoglycemia events in the hospital
setting, the Joint Commission and
the Institute for Safe Medication
Practices has labeled insulin a “high-
alert” medication (1).

Because of the serious nature of
hypoglycemia and poor clinical out-
comes, a detailed root-cause analysis
was conducted to assess our hospital
hypoglycemia incidence and eval-
uate our opportunities to improve
patient care and safety. When critical
hypoglycemia episodes are identified
(either by a capillary blood glucose
measurement or a laboratory glucose
value <50 mg/dL), the data are cap-
tured in the electronic health record
(EHR) and included in a 24-hour
hypoglycemia report. This report was
reviewed, tracked, and investigated
by the diabetes programmatic nurse
specialist (PNS).
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This investigation involved discov-
ering the root cause of each critical
hypoglycemia episode in the EHR.
Its findings identified issues related to
the timing of insulin administration,
the timing of capillary blood glu-
cose measurement, the percentage of
meals or snacks consumed, and the
timing of bedtime snacks in relation
to the bedtime correction insulin
doses administered.

The PNS in diabetes collabo-
rated with the clinical pharmacy
specialist (CPS) in medication
safety to present the identified issues
to the organization’s Medication
and Diabetes Safety Committee
(MDSC). Through discussion with
the committee, we identified an
area of concern involving a knowl-
edge gap among nurses related to
the timing of bedtime snacks for
patients with diabetes. The PNS and
CPS believed there was a potential
connection between early bedtime
snacking due to the timing of snacks
being delivered from nutrition ser-
vices and unusually high bedtime
blood glucose readings. This possible
connection might explain a pattern
of overnight critical hypoglycemia
events if insulin coverage was based
on early snacking and resultant high
blood glucose.

Subsequently, the PNS partnered
with dietary services staff to ensure
that bedtime snacks for patients with
diabetes are delivered to the nurses’
station and not to individual patients’
rooms.

Summarize the initial data

for your practice (before the
improvement initiative).
Through our process of tracking and
investigating critical hypoglycemia
episodes, an issue of concern was
identified in June 2013. After an
additional 3 months of monitoring,
there were 169 critical hypoglycemia
episodes throughout the hospital,
which translated to a rate of 6.59%
for that period. The PNS and CPS
conducted surveillance and analyzed
each case, looking for patterns and
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trends. Focusing on the nighttime
critical hypoglycemia events led to
the discovery that early bedtime
snacking led to inadvertently high
blood glucose levels when glucose
was checked at bedtime, which led
to higher-than-needed insulin doses.

The effort to evaluate the root
cause of critical hypoglycemia epi-
sodes <50 mg/dL was launched in
2014. Chart audits were performed,
and events and contributing factors
related to the hypoglycemia events
were categorized. The results of this
investigation served as the basis of our
QI project design. This information
was tracked in a computer-generated
diabetes worktable that outlined the
hospital’s incidence and rate of hypo-
glycemia per 1,000 patient-days.

A baseline 10-day chart audit was
conducted by the CPS on 12 inpa-
tient nursing units in 2014. A 10-day
chart audit period was chosen to
ensure evaluation of an adequate
number of correction insulin admin-
istration opportunities. For each
opportunity, the CPS evaluated the
blood glucose result, the correction
insulin order, the determination of
the correction insulin dose based on
the blood glucose result, the admin-
istration of the appropriate insulin
dose if required, and the time elapsed
between the blood glucose check and
the insulin administration. These
findings were reported individually
per unit to account for differences
in patient census. The chart audit
was conducted by manual review
of the EHR of all inpatient nursing
units, including nine medical surgi-
cal units, two intensive care units,
and one physical rehabilitation unit
(Table 1). Patients receiving correc-
tion insulin were identified by using
the roster function of the Theradoc
clinical monitoring system, a clinical
decision support software program
that interacts with the EHR.

The percentage of insulin coverage
error outcomes shown in Table 1 were
calculated by dividing the number of
insulin coverage errors by the total
opportunities for error. The insulin

TABLE 1. Initial Chart Audit Data With Insulin Errors and Timing Outcomes for 2014

= © | o ~
S ™ [ O ™
o ¥ N |52
I—O ™| — —
: N | o~
s s |&(Q e |©
X & ==
c < O | — o~
= S | mQIe &
&
< =
- X O | N <
¥ 00|22 |=|w© ™
RN ™| — —
RS
g
PN N RN I5e)
- =008 || N
= Q N | — —
< <
<+ =
s =
~ ~ O |~ [90]
— \—OOOCOI\ o
NEO TN ==
< <
< =
< A o | 0 ™
T =035 |2 x| Ne)
~ S ™M | — —
L0
L0
< =
o |Ses|e(RIE |8
=T ==
Ln
Ln
<+ =
< S o | o
L |93 |9, |F
S N| ==
[ToRNYS)
- =
= ~ o~
< o < Lo
1 \—.99\—‘200 7e)
5 ~
NG
NG
< =
= A — | o
o (=222 |@ |o
O ~
Ne)
<+ <
< S o~ | o~ o
— 00 |9 K| ™
°|8FgTIRE
S O
< <
< S ~ | o o~
o0 =00 |2 »|N —
N=eo =N ==
S O
< =
T oo N|lm o
< EBQ‘—Q\Q o
~ ~
N~
e 1
— o |
Slele |£
Ol 4.2 =
Ol o|c o
L';'_ O
olE|E i+
- al5|o ¢}
ho) | P | © c
T 5| @ 9]
3 S| 9] o 0
“— (UQ_U) W
5 Q| o 0T
s S|l o|T o =
= Q 9 Tlw | ® 9
2 |8 288 =
(= © (UOOA OCD
=) a) QF|lFE S

CLINICAL.DIABETESJOURNALS.ORG

TABLE CONTINUED ON P. 193 —



SZELC AND NICOLAUS

'snsueo Jusizedur moj e o1 enp sAep |¢ jo porad jpne sebuo| e paiinbai yaiym ‘| pue 7 1un ui 1oj 1dedxe skep (| J18A0 11un
yoes uo sajyiunpioddo UoneIISIUILPE UINSUl UOIID81I0D [|e Papnoul JPNe 8y (A UWnjod) Jiun 81ed [euoijisuell SUo pue ‘(7 uwnjod) un uoinelljigeys. [eadisAiyd suo
(g pue g suwnjod) sjun ai1ed sAISUSIUI OM] ‘(y—3J pue ‘D ‘Y7 Suwnjod) syun [ea1bins |edipaw auiu Bulpnjoul ‘syun Buisinu jeyidsoy jje pessedwodus 1pne jeniul sy |

Al
cle
L'ec
SvS

00
GGl

ATAR A X4
L'6S  L1S

L'
98l

00
€0c¢
¢0¢
§'6r

L'e
v'6
R4
A%

€¢
6€E
9¢c
'l

L'l
9'LE
0¢e
c6€

60
08l
90€
§0S

00
A
€¢e
Svy

00
0'G¢
Sve
Sov

9
Sl
c9
LLL

00

6'S¢
'Sl
065

00
14
96

08

0l

174
eve
G'0S

pajusuwindop mwOUj_mw
POoOo|g ou Usypn

ulw 09<
ulw 09-0¢
ulw Qg>

UM

pais1siulupe sabejusadiay

€c
404
LEY
€€0’L

0€
Y4
il

0€
8¢
88

LE
)
06

vl
GE
96

09
or
€L

0L
4%
€L

0¢
123
9G

9¢
0S
69

Lc
6¢
ve

Gl

10l

9¢
¥4
8

cl
SOl

114
S¢
S

paiuswindop

8s0on|6 poo|q ou
yum uanlb esoQq

ulw 09<
ulw 09-0¢
uiw og>

(u) uonessiuiwpe
9sop ulnsul ebeisn0d
pue 32ayd 8soon|b
poo|q usemiaq swl |

9¢

€l

69

Sl

9°¢

L'E

Ve

e

vl

0l

S

€l

9l

(%) o1e

10148 9beianod ulnsu|

v8

€l

(u) (UBAIB sy1UN Buoim)
sJoJle abelanoD)

(u) ®AlIe 10U PIQ

Gl

(u) @1e1udoudde 10N

O|lOo|O| <

OO o<

M| O — | <

O|~— | O|0

O (0| O |

— | —|o|~

— | —|o|~

N M| O~

O|~— Ol ™M

— | N O ™M

(u) ®|gejieaeun Jusiled

o

o

o

o

(@]

o

o

(u)

1es j0u pip wsned pjeH

(u) s1e 1UBIIEY

9v

(u) pesnjal qusiled

9GZ’l

601

96

6cl

LLL

86

7Sl

LS

(074

1%

6S

6¢l

LLL

8

(u) @soon|b

poO|q Uo paseq papaeau
aBeisnod ou jipne 1eyd

z61 "d wouy panunuod ‘10z 104 sewodinQ Bujwi] pue sioui3g ulnsuj YU\ ele@ UPNY Meyd [eniu] “| 31gvL

193

VOLUME 36, NUMBER 2, SPRING 2018



coverage error percentage was 2.6%
at baseline in 2014. The timing of
insulin administration was calculated
based on the tally of insulin doses
administered within 60 minutes of
the capillary blood glucose measure-
ment divided by the total doses of
insulin administered. The number of
insulin doses given within 60 min-
utes of blood glucose measurement
was 77.6% at baseline in 2014.

What was the timeframe from
initiation of your Ql initiative
to its completion?

The QI project was initiated in 2014
and continued through February
2017.

Describe your core Ql team.
Who served as project leader,
and why was this person
selected? Who else served on
the team?

The diabetes PNS, who is also a certi-
fied diabetes educator (CDE), served
as our internal diabetes expert. CDEs
add value to patient care by focusing
on quality outcomes; integrating
evidence-based, patient-centered,
cost-effective care; and sharing their
expertise to develop other nurses” di-
abetes care competencies. The CPS
served as our internal medication
safety expert, evaluating medication
event reports, conducting education
and process improvement activities
related to the prevention of medica-
tion errors, promoting medication
safety, and providing clinical phar-
macy services.

Both experts serve as co-chairs
of the MDSC, an interprofessional
team that investigates the root causes
of medication errors and inpatient
diabetes-related safety issues, includ-
ing critical hypoglycemia episodes.
The MDSC meets monthly to review
and discuss medication and diabe-
tes safety issues and partners with
the health system’s Diabetes Patient
Safety Committee to identify and
implement best practices for patients.
Our internal experts work collabora-
tively with the hospital Pharmacy and
Quality Risk and Safety Department
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to promote safe care practices. The
PNS is an active member of the
American Association of Diabetes
Educators. The CPS is currently
pursuing certification in medica-
tion safety through the Institute for
Safe Medication Practices. Through
participation in such professional
organizations and the achievement
of specialty certifications, our internal
experts gain access to research and
evidence-based practice, which fosters
improvements in clinical practice.

Describe the most important
changes you made to your
process of care delivery, as well
as the structural changes you
made to your practice through
this initiative.

Sharing Baseline Findings

The baseline data on critical hypo-
glycemia episodes and investigation
findings were shared and discussed
with nursing leadership, the institu-
tion’s Professional Practice Council,
and the MDSC to raise awareness
and promote efforts to reduce critical
hypoglycemia episodes. This spurred
the initiation of our QI project with
the specific goal of reducing critical
hypoglycemia episodes by 20%.

Training Staff

The PNS and CPS led educational
in-service training sessions for staff of
nursing units found to have an op-
portunity for critical hypoglycemia
improvement. A re-audit was con-
ducted after the nursing education
sessions to assess whether there was
an improvement in critical hypogly-
cemia episodes, insulin administra-
tion timing, capillary blood glucose
timing, percentage of meal or snack
consumed, and timing of the bedtime
snacks in relation to bedtime correc-
tion insulin doses. The re-audit data
were shared with the MDSC, whose
members were encouraged to share
the data with their units to promote
further improvement efforts. Chart
audits were conducted by the CPS
by reviewing inpatient charts on the
nursing units. When insulin errors re-

sulting in a hypoglycemia event were
identified, this information was en-
tered into an online reporting system
for further investigation.

Disseminating Incident Reports
and Intensifying Education

The project continued in the 2015-
2016 year, during which we started
sharing the incident reports with the
unit directors and clinicians in a more
real-time reporting structure per their
request to enable counseling of nurses
involved in incidents and help to pre-
vent future errors. We also focused on
providing more intense education and
discussion of scenarios of hypoglyce-
mia events that involved insulin or
blood glucose timing issues with the
MDSC to help prevent future errors.
The members were asked to share this
information with their units and to
continue promoting efforts to reduce
critical hypoglycemia.

Publicizing the Project

We promoted the project further
through our System-Wide Nurse Week
poster presentation titled “Insulin
and Capillary Blood Glucose Timing
Quality Improvement Project” on our
medical surgical unit. The PNS also
presented the QI project and out-
comes at a System Clinical Research
Forum. The project was highlighted
at our hospital Quality Fair for best
outcomes. In addition, we submitted
our QI project in our Magnet docu-
ment to highlight our efforts at re-
ducing our critical hypoglycemia rate
by 20%.

Partnering With Individual
Units to Foster Continued
Improvement

Our project efforts in the 2016-
2017 year involved continued work
with our MDSC. We planned and
conducted meetings with units that
still presented an opportunity for
improvement. This effort involved
partnering with the unit director, cli-
nician, and nurse educator on these
nursing units to review their results
and implement action plans to im-
prove their critical hypoglycemia

CLINICAL.DIABETESJOURNALS.ORG



data. One of the medical surgical
units initiated a diabetes education
series focusing on quick diabetes ed-
ucation in-service training sessions
on topics such as defining diabetes,
oral medications, insulin, timing of
insulin administration and blood
glucose monitoring, hypoglycemia,
recommendations for patients on
NPO status, and insulin pump man-
agement, with scenarios to reinforce
the educational content. Through our
project, we found that education is an
ongoing need for staff in the medical/
surgical areas. We continue to focus
on critical hypoglycemia improve-
ment in these areas because they are
larger units with a larger population
of patients with diabetes.

Improving Work Processes
Additional work of the MDSC and
our internal experts involved promot-
ing process changes to reduce critical
hypoglycemia, as described below.

Delaying Evening Snack Delivery

We identified a gap in the timing of
the evening snack for patients with
diabetes who received correction
insulin doses at bedtime. Patients
were receiving their evening snack
immediately after dinner, which led
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Reducing the Lag Time Between

Insulin Administration and Meals

We reinforced the need to deliv-
er insulin doses with meal and the
bedtime snack instead of 1-2 hours
before them to promote patient safe-
ty, reduce errors, and reduce critical
hypoglycemia episodes.

Standardizing Meal Delivery
Timing

Our most recent process change in
2017 involved changing the meal tray
delivery times on all nursing units. In
the past, patients ordered their meals
independently, which posed a chal-
lenge for the nursing staff because
patients were ordering and receiving
meals at different times. In January
2017, the hospital dietary depart-
ment implemented a set meal delivery
schedule for every unit. This change
allows nursing staff to perform time-
ly capillary blood glucose checks and
insulin delivery with regard to meals
and snacks.

Summarize your outcome data
(at the end of the improvement
initiative) and how it compared
to your baseline data.

As shown in Figures 1-3, chart audits
were repeated periodically from 2014

2013201320132014201420142014201520152015201520162016 201620162017 2017 2017 2017

FIGURE 1. Reduction in critical hypoglycemia <50 mg/dL. Depicted are the incidence rates (%) per 1,000 patient-days for
the second quarter of 2013 through the fourth quarter of 2017.
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FIGURE 2. Chart audit data on correction insulin error rate (%) from 2014 through 2017.
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FIGURE 3. Chart audit data outcomes related to insulin administration timing (%) within 60 minutes of the last capillary

blood glucose check 2014 through 2017.

through 2017. Figure 1 depicts the
incidence rates (%) per 1,000 patient
days for the second quarter of 2013
through the second quarter of 2017.
As shown in Figure 2, the insulin cov-
erage error rate decreased from 2.6%
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at baseline in 2014 to 1.8% in 2015,
2.0% in 2016, and 1.6% in 2017.
Figure 3 shows that the percentage of
insulin doses given within 60 min-
utes of blood glucose measurement
increased from 77.6% at baseline in

2014 to 83.2% in 2015, 78.9% in
2016, and 80.8% in 2017.

Our hospital was granted the
ANCC Magnet designation for nurs-
ing excellence in April 2017. During
our conference call with the ANCC

CLINICAL.DIABETESJOURNALS.ORG



Magnet Commissioner, our project
was recognized as an exemplar based
on its 12 consecutive quarters demon-
strating a 20% reduction in critical
hypoglycemia <50 mg/dL.

What lessons did you learn
through your Ql process that you
would like to share with others?
We highly recommend incorporating
internal experts in the process of ex-
tracting and analyzing critical hypo-
glycemia, insulin error, and insulin
timing data. It is essential to have
specialized experts involved in leading
the QI project to interpret and orga-
nize the data, provide staff education,
and conduct additional surveillance.
Initiating such a project involves de-
vising a method of extracting essential
data related to critical hypoglycemia
from the institution’s EHR and inves-
tigating root causes of the results. The
next step involves organizing an inter-
professional team to review the results,
identify issues of concern, and devise
a plan of action to improve outcomes.

Education is a key component of
efforts to reduce critical hypoglyce-
mia episodes and insulin errors and
optimize insulin administration tim-
ing. Such a project requires continued
surveillance, education, and re-assess-
ment to sustain positive outcomes.

Our QI project has achieved
great success because of the collab-
oration among our internal experts,
MDSC, nursing staff, pharmacy
staff, and Quality, Risk, and Safety
Department. Our project is highly
adaptable for implementation in other
health care organizations to improve
patient care and safety with regard to
the incidence of critical hypoglycemia
events and ultimately to reduce poten-
tial patient harm.

Acknowledgments

The authors acknowledge the following
individuals who contributed to the critical
hypoglycemia QI project: Margaret Hayden,
DNP, RN, NEA-BC, Administrative
Director of Nursing Practice and Research/
Magnet Program Director, University

SZELC AND NICOLAUS

of Pittsburgh Medical Center (UPMC)
Passavant; Alexis Burke, MS, PharmD,
Director of Pharmacy Services, UPMC
Passavant; Susan M. Cohen, PhD,

CRNP, FAAN, Associate Professor of

the Department of Health Promotion

and Development, Gender, Sexuality,

and Women’s Studies Program Faculty,
University of Pittsburgh Cancer Institute;
Yvonne Weidman, DNP, MBA, RN, CNE,
CWOCN, CFCN, Assistant Professor at
Duquesne University; Darlene L. Hills,
RN, BSN, CCRN, UPMC Passavant; Barb
Delbene, RN, CQIA, Quality, Safety, and
Risk, UPMC Passavant; John Filipcic,
MSN, RN, Quality, Safety, and Risk, UPMC
Passavant; Karen Skal, MSN, BSN, BSBA,
RN, UPMC Passavant; Glenn Hasulak,
Lead Database Administrator, Information
Services, UPMC Passavant; UPMC
Passavant Medication and Diabetes Safety
Committee; UPMC System Diabetes Patient
Safety Committee.

Duality of Interest

No potential conflicts of interest relevant to
this article were reported.

Reference

1. Mathioudakis N, Everett E, Golden SH.
Prevention and management of insulin-
associated hypoglycemia in hospitalized
patients. Endocr Pract 2016;22:959-969

VOLUME 36, NUMBER 2, SPRING 2018

197



