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ABSTRACT

Background: Hypoglycemia is a leading cause of preventable hospitalization, and can increase morbidity,
mortality, and length of hospital stay. Up to 35% of diabetic patients experience severe hypoglycemia during
hospitalization; this concerns veterans, as 25% have been diagnosed with diabetes.

Local Problem: A medical-surgical unit in a Veterans Affairs facility saw increased hypoglycemic episodes,
with 26.8 episodes per 1000 patient days. Staff noted knowledge deficits with how to manage hypoglycemia
episodes.

Methods: A pre-/post-implementation quality improvement project was conducted over 8 weeks.
Interventions: An implementation bundle was used to improve hypoglycemic episodes, including patient
and staff education, coordination between meal delivery and insulin coverage, and developing a hypoglycemia
protocol.

Results: Hypoglycemia rates significantly decreased to 10.27 per 1000 patient days (P = .001), and occa-
sions where insulin was given with food increased significantly to 76.2% (P < .001).

Conclusions: A bundled approach was effective in decreasing hypoglycemia episodes and improved con-

sistent management of hypoglycemia.

Keywords: education, hypoglycemia, intervention, patient education, quality improvement

ospital-acquired hypoglycemia is a signif-

icant complication affecting hospitalized
patients with diabetes. A blood glucose of less
than 70 mg/dL is considered clinically significant
hypoglycemia.!?

Complications associated with hypoglycemia
vary but can include seizure, loss of conscious-
ness, altered T-wave morphology, increased co-
agulation, inflammation, atherothrombotic re-
sponses, endothelial dysfunction, and death.’**
Hypoglycemia can increase mortality by 7%
compared with nonhypoglycemic patients, and
up to 35% of diabetic patients experience severe
hypoglycemia during hospitalization.” Hypo-
glycemia can directly and indirectly impact the
patient, family, facility, and community both fi-
nancially and psychologically.® One in 4 veterans
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is diagnosed with diabetes.” Therefore, the risks
of hypoglycemia are high among veterans. This
project was implemented in a Veterans Affairs
(VA) hospital acute care unit, where an average
of 25 to 30 hypoglycemia episodes occurred per
month. These many episodes were a cause for
concern and required intervention.

Management of hypoglycemic episodes re-
quires an interdisciplinary approach, including
nurses who can anticipate and manage episodes.
When hypoglycemia is poorly managed, pa-
tient length of stay can increase by as many
as 3 days, adding further risk for infection
and financial burden for patients.’ A multi-
pronged approach or bundle is recommended to
decrease hospital-acquired hypoglycemia.?#11!
Using SQUIRE guidelines,'? this article describes
the implementation of a bundled approach to
care for patients at risk for hypoglycemia in a
VA hospital.

AVAILABLE KNOWLEDGE

A careful search of the literature revealed themes
in hypoglycemia management that were used
to comprise the bundle used in this project.
The themes were: the importance of using
standardized treatment protocols,”! the value
of educating patients about warning signs of
hypoglycemia as a preventive intervention,'%1¢
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educating nurses to identify high-risk patients for
hypoglycemia proactively,’>*!" and ensuring co-
ordinated meal delivery and nutritional insulin
coverage.>-%10

Standardized treatment protocols have im-
proved the early detection and management of
severe hypoglycemic episodes, leading to re-
ductions in incidence and inpatient mortality
rates.®!® Maynard et al'® recommended that
hospitals invest in mentoring staff and using
protocol-driven order sets to standardize care.
Standardization helps avoid unnecessary delays
in treatment, leading to faster euglycemia (blood
glucose >100 mg/dL) levels and improved finger
stick recheck times. Impaired patient awareness
is another main contributor to hypoglycemia.'

Therefore, educating patients about the warn-
ing signs of hypoglycemia is essential to prevent
hypoglycemia. A multicenter 30-year nonexper-
imental study called the Diabetic Control and
Complications Trial and the Epidemiology of
Diabetes Intervention and Complications con-
firmed the benefit of targeted patient education
to reduce hypoglycemia.'?

Nurses” knowledge to anticipate hypo-
glycemia episodes based on individual patient’s
risk factors is another essential element to
prevent hypoglycemia.’>$:10:13:1¢ Therefore, the
education of nurses was a critical component
of the hypoglycemia prevention bundle. Lack of
coordination in meal delivery and insulin ad-
ministration accounts for most of hypoglycemia
episodes in inpatient settings.>' Prolonged
fasting or the inability to have sufficient nutri-
tional intake is common in acute care settings.
Thus, hypoglycemia prevention must include a
strategy to ensure coordination between meals
and insulin delivery to prevent hypoglycemia.

RATIONALE

On average, between 25 and 30 hypoglycemia
episodes occurred per month on this unit,
which was significant and required intervention.
The Institute of Healthcare Improvement (IHI)
recommends a “bundled” approach, or mul-
tiple small, evidence-based interventions used
together to improve patient outcomes.!” The
facility lacked updated processes and policies
related to hypoglycemia prevention and man-
agement, and the staff had a knowledge deficit
in identifying individual patient risk factors for
hypoglycemia. Patients frequently experienced
rebound hyperglycemia due to overtreatment
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during a hypoglycemia episode, which was at-
tributed to a lack of standardized processes and
follow-up of blood glucose. Further complicat-
ing matters, meal deliveries were not coordinated
with scheduled insulin doses. These findings
guided the author to bundle interventions as de-
lineated by the THI.

SPECIFIC AIMS

This project aimed to implement an evidence-
based hypoglycemia management bundle to
standardize practice and improve the detection
and management of hypoglycemia episodes. The
specific aims were to:

1. Reduce the number
episodes per month,

2. Increase the proportion of patients and
staff educated about hypoglycemia signs
and symptoms as well as risk factors,

3. Increase the frequency with which the hy-
poglycemia protocol was initiated,

4. Increase the proportion of 15-minute blood
glucose recheck after an intervention, and

5. Increase the proportion of patients who re-
ceived insulin with food.

of hypoglycemic

METHODS

This project was implemented in an acute care
medical-surgical unit with 31-beds. This is a
high-acuity unit due to the complexity of the
patient population. Approximately 75% are
surgical patients. The unit cares for patients
with diverse diagnoses, including diabetes, heart
failure, hypertension, orthopedic problems, and
different cancers. The population of this project
included patients and staff. There were approx-
imately 50 registered nurses, with an average
age of between 43 and 48 years and an average
of 15 to 20 years of nursing experience. The
nursing staff also included 2 licensed vocational
nurses and 20 nursing assistants. Most patients
on the unit were male, with an average age of
67 to 77 years.

Framework/model

This project was guided by the knowledge-
to-action (KTA) framework, which includes
2 components: knowledge and action cycles.
Each cycle has phases that may overlap and can
be iterative.'® In the knowledge cycle, one finds
the best evidence for an intervention. The action
cycle includes a clear direction to implement the
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project. The KTA framework also requires iden-
tifying barriers to implementation and strategies
to overcome those barriers. Outcomes were
evaluated using structured data collection. On-
going monitoring of the project’s sustainability
was also part of this project, as delineated by
the KTA framework.

Intervention

The interventions were selected based on the
identified deficiencies within the unit. A sur-
vey among staff, electronic health record (EHR)
review, and individual face-to-face communi-
cations were used to identify the deficiencies.
A bundled approach was adopted based on
IHI recommendations. The bundle included 4
components:

1. Education to patients about hypoglycemia
signs and symptoms

2. Education to nurses on how to anticipate
or prevent hypoglycemic episodes based on
patients’ risk factors

3. Use of a protocol and special attention to
blood glucose 15 minutes after an interven-
tion to correct hypoglycemia

4. Ensuring that meal delivery and nutritional
insulin coverage were coordinated

Measures

Outcomes were assessed based on data 8 weeks
before and 8 weeks after implementing the
project. The preimplementation was from May
3 to June 27, 2021; implementation was from
June 28 to July 4,2021; and postimplementation
was from July 5 to August 2021. Total hypo-
glycemia episodes were extracted from the EHR.
Outcomes of the individual components of the
bundle were measured using the following;:

1. Documented evidence in the EHR that the
patient was provided with the information
on early warning signs of hypoglycemia,

2. Care plans related to hypoglycemia doc-
umented in the EHR reflect the nurses’
knowledge to identify the risk factors of hy-
poglycemia in individual patients,

3. Documented evidence in the EHR on the
use of the protocol guiding the nursing staff
to recheck blood glucose 15 minutes after
an intervention to correct hypoglycemia,
and
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4. Documented evidence of coordination be-
tween meal tray delivery and time of insulin
administration in the EHR.

Overcoming barriers
The primary problem to be resolved for this
project was the lack of coordination between
scheduled insulin administration and food in-
take. The main barrier was the lack of a sufficient
supply of bedtime snacks, especially over the
weekend and night shift. Nurses were forced to
administer insulin without the proper nutrition
available to prevent hypoglycemia. An interdisci-
plinary meeting with the nutrition service helped
the unit change their supply orders to ensure ad-
equate snacks to offer with insulin doses. The
nutrition department agreed to monitor the sup-
ply and demand of the unit closely. In addition,
the unit created a hypoglycemia kit as a backup
for times when no food or snacks were avail-
able. This kit contained nonperishable food and
drinks that the charge nurse managed. Finally,
the evening and night supervisors were noti-
fied that they could order meal trays or snacks
for late-night admissions. These small changes
resulted in a dramatic improvement in coordi-
nating mealtimes with insulin administration.
To address the barrier of staff knowledge
deficit, the first week of the project was ded-
icated entirely to staff education. Education
included content on hypoglycemia risk factors,
symptoms, management, and prevention strate-
gies. Education was done through electronic
media, interactive educational sessions, formal
and informal system reminders, and systematic
efforts to encourage the adoption of the project
through leadership support. Education was pro-
vided to staff on each component of the bundle.
Champions and the project lead were available
throughout the project as a resource. Daily hud-
dles and one-to-one interaction were the most
used methods for ongoing education and project
monitoring. To address the barrier of the pa-
tient’s knowledge deficit, patient education was
provided upon admission and as needed with
printed materials and electronic media as pre-
ferred by individual patients.

Analysis and ethical considerations

Nominal data were collected 8 weeks pre- and
post-implementation using an audit tool. The au-
dit tool included each component of the bundle
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and the number of hypoglycemic episodes. Data
were analyzed using the x? and Poisson exact
test. This project was approved by the health sys-
tem’s Institutional Review Board.

RESULTS

After implementation, there was a significant de-
crease in hypoglycemic episodes from 26.78 to
10.27 episodes per 1000 patient days, P < .001.
The frequency with which patients received edu-
cation increased from 0.5% (n = 2) to 100% (n
=411), P < .001. Initiation of the hypoglycemia
protocol increased from 9.4% to 82.4%, P <
.001. The proportion of hypoglycemic episodes
where a 15-minute blood glucose recheck oc-
curred increased from 9.4% (n = 3) to 82.4% (n
= 14), P < .001. For patients who experienced
hypoglycemic episodes, there was a significant
increase in documented occasions where insulin
was given with food, from 0.7% (n = 2) to
76.2% (n = 128), P < .001 (Table).

DISCUSSION
Patient education was provided through elec-
tronic media and by utilizing printed materials.
A systematic review’ and a 30-year nonexper-
imental study!® confirm the benefits of patient
education to prevent hypoglycemia. Patient ed-
ucation as part of a bundled approach is estab-
lished by other research as well.'> We observed
reduced hypoglycemic episodes after patient ed-
ucation was implemented. We did not validate
that each patient actively viewed or read the ma-
terials provided. Future projects might involve a
form of validation of the efficacy of patient edu-
cation so that optimal methods can be used.
Staff education in anticipating hypoglycemia
by identifying individual risk factors and clear
guidance to manage hypoglycemia once it occurs
is an integral part of hypoglycemia prevention
and management.>*'*!* The author also found
staff anticipation of hypoglycemia based on the
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individual risk factors was very helpful in pre-
venting and managing hypoglycemia.

Rechecking blood glucose is essential to pre-
vent secondary hypoglycemia or hyperglycemia,
followed by an intervention,'® a finding that
was affirmed in this project. The requirement
for a 15-minute blood glucose recheck initially
caused some confusion among staff because of
an institutional policy requiring staff to im-
mediately recheck any critical blood glucose
level (<50 mg/dL), which is in place to vali-
date glucometer accuracy. Some staff mistakenly
thought the immediate recheck was a suitable
replacement for the 15-minute recheck. This
problem was addressed with ongoing staff ed-
ucation. Our finding that assuring adequate
nutrition before delivering insulin aligns with the
current literature.’!® Keeping an emergency hy-
poglycemia kit was simple and inexpensive and
could be implemented in any setting.

Limitations

This project had limitations. The project was
only evaluated 8 weeks post-implementation; a
longer follow-up period may yield different re-
sults. Additionally, this was conducted at 1 unit
in a single hospital system, which may limit its
generalizability.

CONCLUSIONS

Hospital-acquired hypoglycemia is a significant
complication affecting diabetic patients during
their hospital stay. This project implemented a
hypoglycemic bundle focused on educating pa-
tients and nurses, using a hypoglycemia protocol,
and ensuring a coordinated effort for meal deliv-
ery. Implementing this bundle led to a significant
reduction in hypoglycemic episodes. Other units
and institutions should consider implementing a
similar bundle to improve outcomes in patients
with diabetes.

Table. Overview of Outcome Measures

Outcome Preimplementation Postimplementation x2 P Value
Hypoglycemia episodes per 1000 patient days 26.78 10.27 e .001
Patient education 0.5% (2/371) 100% (411/411)  774.02 <.001
Protocol initiated immediately 9.4% (3/32) 82.4% (14/17) .
15-min blood glucose recheck 9.4% (3/32) 82.4% (14/17) 26.10 <.001
Insulin given with food 0.7% (2/294) 76.2% (128/168) 301.46 <.001




April-June 2023 ¢ Volume 38 ® Number 2

REFERENCES

1. American Diabetes Association. 6. Glycemic targets: stan-
dards of medical care in diabetes—2019. Diabetes Care.
2018;42(suppl 1):561-S70. doi:10.2337/dc19-s006

2. Tracy MF, Manchester C, Mathiason MA, Wood ], Moore
A. Adherence to a hypoglycemia protocol in hospitalized pa-
tients: a retrospective analysis. Nurs Res. 2021;70(1):15-23.
doi:10.1097/NNR.0000000000000478

3. Davis IC, Ahmadizadeh I, Randell J, Younk L, Davis SN.
Understanding the impact of hypoglycemia on the cardio-
vascular system. Expert Rev Endocrinol Metab.2017;12(1):
21-33. d0i:10.1080/17446651.2017.1275960

4. Mayo Clinic. Hypoglycemia—symptoms and causes.
Published 2020. Accessed May 2, 2021. https://www.
mayoclinic.org/diseases-conditions/hypoglycemia/
symptoms-causes/syc-20373685

5. Kana Kadayakkara D, Balasubramanian P, Araque KA,
et al. Correction: multidisciplinary strategies to treat se-
vere hypoglycemia in hospitalized patients with diabetes
mellitus reduce in-patient mortality rate: experience from
an academic community hospital. PLoS One. 2019;14(9):
€0222475. doi:10.1371/journal.pone.0222475

6. Centers for Disease Control and Prevention. Total Cost—
Burden Toolkit. Accessed August 20, 2021. https://nced.cdc.
gov/Toolkit/DiabetesBurden/Total Cost

7. US Medicine. Diabetes prevalence higher among veter-
ans than general population. Published 2018. Accessed
July 1, 2021. https://www.usmedicine.com/clinical-topics/
diabetes/diabetes-prevalence-higher-among-veterans-than-
general-population/

8. Pratiwi C, Mokoagow MI, Made Kshanti 1A, Soewondo
P. The risk factors of inpatient hypoglycemia: a sys-
tematic review. Heliyon. 2020;6(5):e03913. doi:10.1016/
j-heliyon.2020.03913

9. Kao SL, Chen Y, Ning Y, et al. Evaluating the effectiveness
of a multi-faceted in-patient diabetes management program
among hospitalized patients with diabetes mellitus. Clin
Diabetes Endocrinol. 2020;6(1):21. do0i:10.1186/s40842-
020-00107-2

10. Maynard GA, Childers D, Holdych ], Kendall H, Hoag
T, Harrison K. Improving glycemic control safely in non-

www.jncgjournal.com 145

critical care patients: a collaborative systems approach in
nine hospitals. Jt Comm | Qual patient Saf.2017;43(4):179-
188. d0i:10.1017/j.j¢jq.2017.01.003

11. Nikitara M, Constantinou CS, Andreou E, Diomidous M.
The role of nurses and the facilitators and barriers in di-
abetes care: a mixed methods systematic literature review.
Beha Sci. 2019;9(6):61. d0i:10.3390/bs906006 1

12. Ogrinc G, Davies L, Goodman D, Batalden P, Davidoff F,
Stevens D. SQUIRE 2.0 (Standards for Quality Improvement
Reporting Excellent): revised publication guidelines from a
detailed consensus process. BM] Qual Saf. 2016;25:986-
992. d0i:10.1136/bmjqs-2015-004411

13. Gubitosi-Klug RA, Braffett BH, White NH, et al. Risk of
severe hypoglycemia in type 1 diabetes over 30 years of
follow-up in the DCCT/EDIC study. Diabetes Care. 2017;
40(8):1010-1017. doi:10.2337/dc17-2723

14. LaManna J, Litchman ML, Dickinson JK, et al. Diabetes
education impact on hypoglycemia outcomes: a systematic
review of evidence and gaps in the literature. Diabetes Educ.
2019;45(4):349-369. doi:10.1177/0145721719855931

15. Tan NC, Goh S, Khoo EY, et al. Self-reported hypoglycemia
in insulin-treated patients with diabetes mellitus: results
from the Singapore cohort of the international operations
hypoglycemia assessment tool study. Singapore Med J.2020;
61(13):129-136. doi:10.11722/smed;j.2019081

16. Watts S, Nemes D. Best practice nursing management of
hospital-acquired hypoglycemia: lessons learned. Published
2018. Accessed June 20, 2020. https://www.thefreelibrary.
com/Best+PracticexNursingt+Management+of+Hospital-
aquired+Hypoglycemia%3A=+Lessons...-a0537590637

17. Institute for Healthcare Improvement. Evidence-Based Care
Bundles. Published 2020. Accessed March 25, 2021. http:
/Iwww.ihi.org/Topics/Bundles/Pages/default.aspx

18. Titler M. Translation research in practice: an introduc-
tion. Online | Issues Nurs. 2018;23(2):1. doi:10.3912/QOJIN.
Vol23No02Man01

19. Cruz P, Blackburn MC, Tobin GS. A systematic ap-
proach for the prevention and reduction of hypoglycemia
in hospitalized patients. Curr Diab Rep. 2017;17(11):117.
doi:10.1007/s11892-017-0934-8

NursingCenter.com/ce.

For more than 132 additional continuing professional development articles related to Nursing Quality topics, go to www.

Lippincott®

NursingCenter”

TEST INSTRUCTIONS

¢ Read the article. The test for this nursing continuing
professional development (NCPD) activity is to be taken online at
www.nursingcenter.com/CE/JNCQ. Tests can no longer be
mailed or faxed.

* You’ll need to create an account (it’s free!) and log in to access
My Planner before taking online tests. Your planner will keep
track of all your Lippincott Professional Development online
NCPD activities for you.

® There’s only one correct answer for each question. A passing
score for this test is 7 correct answers. If you pass, you can print
your certificate of earned contact hours and access the answer
key. If you fail, you have the option of taking the test again at no
additional cost.

e For questions, contact Lippincott Professional Development:
1-800-787-8985.

* Registration Deadline: June 6, 2026.

N c P D Nursing Continuing
Professional Development
PROVIDER ACCREDITATION

Lippincott Professional Development will award 2.0 contact
hours for this nursing continuing professional development
activity.

Lippincott Professional Development is accredited as a
provider of nursing continuing professional development by the
American Nurses Credentialing Center’'s Commission on
Accreditation.

This activity is also provider approved by the California Board
of Registered Nursing, Provider Number CEP 11749 for 2.0
contact hours. Lippincott Professional Development is also an
approved provider of continuing nursing education by the District
of Columbia, Georgia, West Virginia, South Carolina, New
Mexico, and Florida, CE Broker #50-1223. Your certificate is valid
in all states.

Payment: The registration fee is $14.95 for CNLA members
and $21.95 for nonmembers.

Disclosure: The authors and planners have disclosed that
they have no financial relationships related to this article.

Copyright © 2022 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


https://www.mayoclinic.org/diseases-conditions/hypoglycemia/symptoms-causes/syc-20373685
https://nccd.cdc.gov/Toolkit/DiabetesBurden/TotalCost
https://www.usmedicine.com/clinical-topics/diabetes/diabetes-prevalence-higher-among-veterans-than-general-population/
https://www.thefreelibrary.com/BestPracticeNursingManagementofHospital-aquiredHypoglycemia%3ALessons...-a0537590637
2021. http://www.ihi.org/Topics/Bundles/Pages/default.aspx
www.NursingCenter.com/ce
http://www.ihi.org/Topics/Bundles/Pages/default.aspx

