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Hospitalization and Discharge
Education of Emergency
Department Patients With
Hypoglycemia

Purpose

The purpose of this study is to evaluate the content and
adequacy of emergency department (ED) discharge
instructions and factors associated with hospitalization in
patients presenting with hypoglycemia.

Methods

This is a retrospective cohort study at 3 adult EDs. A
1-year consecutive sample of hypoglycemia cases were
identified using ICD-9-CM codes and were confirmed by
chart review. Clinical variables and written discharge
instructions were analyzed by chart abstraction.

Results

Six hundred thirty-six charts of patients with possible
hypoglycemia were reviewed, of which 436 (64%) hypo-
glycemia cases were confirmed. The median age was 64.
Hypoglycemia was associated with sulfonylurea use for
78 (16%) patients and insulin alone for 286 (65%)
patients. Written discharge instructions advised frequent
blood glucose checks in 21% of patients and medication
dose adjustment in 27% of patients and rarely recom-
mended avoiding recurrent hypoglycemia (3%), check-
ing glucose before driving (0.4%), or obtaining glucagon
emergency kits (2%). Hospitalization resulted from
177 (41%) visits and was associated with older age (age
65-74 [odds ratio 5.7] and age ≥75 [odds ratio 7.9]), sul-
fonylurea use (odds ratio 3.5), ≥3 hypoglycemic episodes
(odds ratio 3.1), no documented diabetes medications
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(odds ratio 2.1), current primary care provider (odds ratio
4.2), and hypoglycemia as a secondary diagnosis (odds
ratio 4.7).

Conclusions

ED written discharge instructions appeared inadequate in
providing recommended education for patients with
severe hypoglycemia. Older age and sulfonylurea use
were independently associated with hospital admission.
Although hypoglycemia is generally considered a self-
limited condition, 2 of every 5 patients required hospital-
ization, which likely reflects an older and more complex
patient population. 

H
ypoglycemia is a common complication
of diabetes therapy and can have a pro-
found impact on quality of life.1 Although
tight glycemic control is a hallmark of
lower rates of complications, the barrier

of hypoglycemia is the major limiting factor in maintain-
ing the glycemic control necessary for improved clinical
outcomes.2-5 Mild or self-treated episodes of hypo-
glycemia are common, especially in type 1 diabetes, with
reported rates of 2 episodes per week.6 Severe hypo-
glycemia or episodes requiring external assistance may
occur at least once a year and are a significant cause of
morbidity.6-8

Although some episodes of severe hypoglycemia are
treated at home by administration of oral glucose or par-
enteral glucagon by family members, the most severe
episodes require ambulance or emergency department
(ED) visits.9 Although ED visits for severe hypoglycemia
are a small percentage of the total episodes of hypo-
glycemia in diabetes, they serve as a good epidemiologi-
cal marker of the complication and result in significant
economic and psychological costs.10 Most data on the
incidence and distribution of hypoglycemia are based on
highly selected patients in the setting of large randomized
clinical trials2-4,8 and may not generalize to the entire pop-
ulation. An ED visit for hypoglycemia is an important
event for its significance to the patient, the cost to the sys-
tem, and the opportunity for education and intervention.

The ED visit often consists of restoring normo-
glycemia, ensuring safe maintenance of normoglycemia,

and discharging the patient. Sometimes a patient may
require additional observation or hospital admission. The
factors associated with this prolonged observation are
unknown. Additionally, a hypoglycemic event requiring
an ED visit often requires substantial education and out-
patient referral. The current content of discharge instruc-
tions after an ED visit for hypoglycemia has not been
reported, including advice on avoidance of recurrent
hypoglycemia, medication adjustment, and close outpatient
follow-up.

The purpose of this study is to evaluate the content
and adequacy of ED discharge instructions and factors
associated with hospitalization in patients presenting
with hypoglycemia.

Materials and Methods

Study Design

This is a multicenter, retrospective cohort study using
a structured medical record review of ED patients pre-
senting with hypoglycemia. Institutional Review Board
approval was obtained with waiver of informed consent
at each site.

Study Setting and Population

This study was conducted at 3 US academic hospitals
that are active participants in the Emergency Medicine
Network (www.emnet-usa.org). The EDs have a com-
bined annual visit volume of 175 000 adults and are
staffed by emergency medicine, internal medicine, and
surgery residents; patient care is supervised by attending
emergency physicians 24 h/d.

The electronic medical record systems at each site were
searched for the following International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-
CM) codes in any diagnosis field, which were used to
identify possible hypoglycemia visits: 250.3 (diabetes
with other coma), 250.8 (diabetes with other specified
manifestations) 251.0 (hypoglycemic coma), 251.1
(other specified hypoglycemia), 251.2 (hypoglycemia,
unspecified), 270.3 (leucine-induced hypoglycemia),
775.0 (hypoglycemia in an infant born to a diabetic
mother), 775.6 (neonatal hypoglycemia), and 962.3 (poi-
soning by insulin and antidiabetic agents). Only ED-based
admission codes were examined, to avoid inclusion of
incident hypoglycemia that occurred during inpatient
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hospitalization. This strategy was based on detailed
examination of the ICD-9-CM coding manual,11 review of
the experience from previously reported approaches,12-16

and discussion with coding experts.
For chart validation of hypoglycemia, all ED visits

with candidate ICD-9-CM codes between July 1, 2005,
and June 30, 2006, were identified at each site, and writ-
ten ED charts were obtained. For patients with multiple
ED visits during the data collection period, only the first
visit was included to avoid overrepresentation of demo-
graphic data by certain patients. To enhance the reliabil-
ity of our chart review, only charts with complete ED
nursing notes and emergency physician notes were
abstracted, and all other charts were considered incom-
plete. The number of hypoglycemia visits for all nonab-
stracted visits was estimated (ie, incomplete records and
subsequent visits by same patient) using the authors’ new
ICD-9-CM coding algorithm.17

As ED charts were reviewed, cases of hypoglycemia
were confirmed based on the following criteria: (1) any
documented prehospital or ED glucose value (serum or
capillary) <70 mg/dL (<3.9 mmol/L) or (2) charted physi-
cian discharge diagnosis of hypoglycemia. The glucose
threshold was based on the consensus recommendation
of the American Diabetes Association Workgroup on
Hypoglycemia.18 Physician diagnosis of hypoglycemia
was used to include clinically diagnosed cases for which
hypoglycemia resolved prior to first blood glucose deter-
mination (eg, patients who received oral or parenteral
glucose for symptoms consistent with hypoglycemia
prior to blood glucose determination and whose symp-
toms improved after treatment).

Study Protocol

Three paid research assistants were taught data
abstraction using 10 training charts, and their perform-
ance was monitored throughout the data collection. Using
a standardized data abstraction form, trained reviewers
performed a detailed chart review for all confirmed cases
of hypoglycemia, and the research group met weekly to
maintain consistency in data collection and resolve dis-
putes. The primary reviewers were blinded to the study
hypotheses. Additionally, 2 reviewers independently
abstracted a 10% convenience sample of charts to evalu-
ate interrater agreement in data collection.

Patient and visit-related characteristics were recorded,
based on ED electronic records and written nursing and

physician documentation. Data not documented in the
written or electronic medical record were presumed
absent. Patient characteristics included demographics;
type 1 or type 2 diabetes, if specified; and current home
diabetes medications (insulin, sulfonylurea, and/or other
oral hypoglycemics). Patients with documentation of
“non–insulin-dependent diabetes” or oral hypoglycemic
use were considered to have type 2 diabetes, but diabetes
type could not be identified for patients with documenta-
tion of “insulin-dependent diabetes.” Visit characteristics
were documented, including mode of arrival, any pre-
hospital glucose values, prehospital treatment, ED glu-
cose values, and ED treatment. The prehospital setting
was defined as home, outpatient, or ambulance events
within 4 hours of ED presentation. Additionally, the pre-
sumed cause of the hypoglycemic episode, ED length of
stay for discharged or observation patients, and patient
disposition were recorded, if specifically documented.
Hospital admission was confirmed by electronic records
and verified during chart review from physician and
nursing documentation. For nonadmitted patients, writ-
ten discharge instructions for documented recommenda-
tions and follow-up care were evaluated. There were no
standardized written discharge instructions for hypo-
glycemia at any of the studied institutions. Finally, ED-
derived ICD-9-CM codes were evaluated, from
electronic medical records, to determine whether hypo-
glycemia was the primary (first-listed) diagnosis or a
secondary diagnosis.

Data Analysis

Statistical analysis was performed using Stata 9.0
(College Station, Tex), and data were summarized using
basic descriptive statistics with 95% confidence intervals
(CI). Continuous variables (age and glucose values) were
presented using summary measures and further stratified
into clinically meaningful categories. Interrater agreement
was measured for chart abstraction by calculating the κ
statistic for the subgroup of double-abstracted charts.

Crude associations of specified patient and clinical
variables with the outcome of hospital admission were
measured using the chi-square test. Variables with P <
.10 on univariate analysis were entered into a backward-
selection, multivariate logistic regression model to deter-
mine independent associations with the primary outcome
of hospital admission. Age and glucose were analyzed as
categorical variables, based on a priori grouping, to
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enhance interpretability. Reference groups for categori-
cal variables were chosen based on a prevalent, lower
risk subgroup to facilitate comparison. There were no
interaction terms of clinical interest, so to avoid multiple
testing, interaction terms were not used in the model.
Only variables with P < .05 were retained in the final
model, unless they significantly confounded associations
of other retained variables. Results of regression are pre-
sented as odds ratios (OR) with 95% CIs. Goodness of fit
for the final model was evaluated using the Hosmer-
Lemeshow test.

Results

Of the 174 134 ED visits at the 3 institutions during
the data collection period, 901 patients with candidate
ICD-9-CM codes were identified. These patients
accounted for 1139 visits with possible hypoglycemia
(ie, 0.5% of all ED visits). Complete documentation was
available for 679 (75%) of first visits by included
patients. Distribution of candidate ICD-9-CM codes and
demographic data (age, sex, and race/ethnicity) were
similar among abstracted and incomplete/missing charts
(data not shown).

The initial chart review confirmed 436 hypoglycemia
visits. Diabetic ulcers and cellulitis identified by ICD-9-
CM code 250.8 (diabetes with other manifestations) were
the most common nonhypoglycemia diagnoses among
flagged charts. Confirmation of hypoglycemia had a very
high interrater agreement (κ = 0.97), and data from
detailed chart review were similarly reliable (κ = 0.92).
Figure 1 displays confirmed and presumed cases of
hypoglycemia based on detailed chart review and the
authors’ new ICD-9-CM coding algorithm (unpublished
data), respectively. An estimated 763 hypoglycemia vis-
its (436 confirmed, 327 presumed) occurred during the
study, which represents 0.4% of total ED visits during the
1-year study period.

Characteristics of Study Subjects

Patient characteristics for the 436 abstracted hypo-
glycemia visits are summarized in Table 1. The median age
was 64 (interquartile range [IQR] 46-76). Table 2 pres-
ents the clinical characteristics of the hypoglycemia vis-
its. The median initial prehospital glucose was 40 mg/dL
(2.2 mmol/L [IQR 28-57]), and initial ED glucose was 87
mg/dL (4.8 mmol/L [IQR 52-144]). The most commonly
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174,134 ED visits

1,139 candidate visits
(based on ICD-9-CM)

172,995 visits excluded

901 unique patient-visits

238 recurrent visits

157 hypoglycemia
(presumed)+

81 not hypoglycemia

222 incomplete679 abstracted

436 hypoglycemia
(confirmed)* 

243 not hypoglycemia 170 hypoglycemia
(presumed)+

52 not hypoglycemia

Figure 1. Identification and chart abstraction of emergency department (ED) visits for hypoglycemia. ICD-9-CM, International Classification of Diseases, Ninth
Revision, Clinical Modification. Based on *detailed chart review and +ICD-9-CM coding algorithm.
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Total Admitted Discharged/Other 
(N == 436) (n == 177) (n == 259)

Variable n % (95% CI) n % (95% CI) n % (95% CI)

Age

<45 95 22 (18-26) 20 21 (13-31) 75 79 (69-87)

45-64 126 29 (25-33) 32 25 (18-34) 94 75 (66-82)

65-74 99 23 (19-27) 52 53 (42-63) 47 47 (58-37)

≥75 116 27 (22-31) 73 63 (53-72) 43 37 (47-28)

Sex

Female 216 50 (45-54) 95 44 (37-51) 121 56 (49-63)

Male 220 50 (46-55) 82 37 (31-44) 138 63 (56-69)

Race/ethnicity

White 278 64 (59-68) 115 41 (36-47) 163 59 (53-64)

Black 101 23 (19-27) 35 35 (25-45) 66 65 (55-75)

Hispanic 24 6 (3-8) 16 67 (45-84) 8 33 (16-55)

Asian 17 4 (2-6) 5 29 (10-56) 12 71 (44-90)

Other 16 4 (2-5) 6 38 (15-65) 10 72 (35-85)

Insurance

Medicare only 122 28 (24-32) 69 57 (47-66) 53 43 (34-53)

Medicaid (with or without Medicare) 143 33 (28-37) 65 45 (37-54) 78 55 (46-63)

Any private insurance 155 36 (31-40) 41 26 (20-34) 114 74 (66-80)

No insurance 15 3 (2-5) 2 13 (2-40) 13 87 (60-98)

Primary care provider

Yes 390 89 (87-92) 169 43 (38-48) 221 57 (52-62)

No 46 11 (8-13) 8 17 (8-31) 38 83 (69-92)

Diabetes

Type 1 41 9 (7-12) 9 22 (11-38) 32 78 (62-89)

Type 2 144 33 (29-37) 80 56 (47-64) 64 44 (36-53)

Unspecified diabetes 201 46 (41-51) 66 33 (26-40) 135 67 (60-74)

Not documented 50 11 (8-14) 22 44 (30-59) 28 56 (41-70)

Diabetes medication

Insulin only 286 65 (61-70) 89 31 (26-37) 197 69 (63-74)

Sulfonylurea only 61 14 (11-18) 42 69 (56-80) 19 31 (20-44)

Insulin + sulfonylurea 17 4 (2-6) 12 71 (44-90) 5 29 (10-56)

Neither documented 72 17 (13-20) 34 47 (35-59) 38 53 (41-65)

CI, confidence interval.

Table 1

Patient Characteristics of 436 Emergency Department Visits for Hypoglycemia
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Total Admitted Discharged/Other 
(N == 436) (n == 177) (n == 259)

Variable n % (95% CI) n % (95% CI) n % (95% CI)

Mode of arrival
Ambulance 298 68 (64-73) 121 41 (35-46) 177 59 (54-65)
Walk-in 86 20 (16-24) 32 37 (27-48) 54 63 (52-73)
Not documented 52 12 (9-15) 24 46 (32-61) 28 54 (39-68)

Prehospital glucose
<50 mg/dL 226 52 (47-57) 88 39 (33-46) 138 61 (54-67)
50-69 mg/dL 56 13 (10-16) 20 36 (23-50) 36 64 (50-77)
70-99 mg/dL 17 4 (2-6) 4 24 (7-50) 13 76 (50-93)
≥100 mg/dL 17 4 (2-6) 5 29 (10-56) 12 71 (44-90)
NA/not documented 120 28 (23-32) 60 50 (41-59) 60 50 (41-59)

Prehospital treatment
IV dextrose 151 35 (30-39) 67 44 (36-53) 84 56 (47-64)
Glucagon 38 9 (6-12) 17 45 (29-62) 21 55 (38-71)
Oral glucose 153 35 (31-40) 41 27 (20-35) 112 73 (65-80)

Initial ED glucose
<50 mg/dL 91 21 (17-25) 39 43 (33-54) 52 57 (46-67)
50-69 mg/dL 79 18 (15-22) 43 54 (43-66) 36 46 (34-57)
70-99 mg/dL 57 13 (10-17) 27 47 (34-61) 30 53 (39-66)
≥100 mg/dL 174 40 (35-45) 54 31 (24-38) 120 69 (62-76)
None documented 35 8 (6-11) 14 40 (24-58) 21 60 (42-76)

Total ED capillary glucose values
1 103 24 (20-28) 31 30 (21-40) 72 70 (60-79)
2 108 25 (21-29) 45 42 (32-52) 63 58 (48-68)
3 70 16 (13-20) 31 44 (32-57) 39 56 (43-68)
≥4 114 26 (22-31) 54 47 (38-57) 60 53 (43-62)
None documented 41 9 (7-13) 16 39 (24-55) 25 61 (45-76)

Total glucose values <70 mg/dLa

1 266 61 (56-66) 103 39 (33-45) 163 61 (55-67)
2 86 20 (16-24) 39 45 (35-56) 47 55 (44-65)
≥3 35 8 (6-11) 22 63 (45-79) 13 37 (21-55)
None documented 49 11 (8-15) 13 27 (15-41) 36 73 (59-85)

ED treatment
IV dextrose 183 42 (37-47) 94 51 (44-59) 89 49 (41-56)
Octreotide 13 3 (2-5) 8 62 (32-86) 5 38 (14-68)
Glucagon 1 0 (0-1) 1 100 0 0
Oral glucose 226 52 (47-57) 76 34 (27-40) 150 66 (60-73)

ICD-9-CM code position
First 319 73 (69-77) 103 32 (27-38) 216 68 (62-73)
Second or later 117 27 (23-31) 74 63 (54-72) 43 37 (28-46)

CI, confidence interval; NA, not applicable; IV, intravenous; ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification.
aPrehospital or emergency department.

Table 2

Clinical Characteristics for Emergency Department (ED) Visits With Hypoglycemia
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charted causes of hypoglycemia were missed or delayed
meal (162 [37%]), new or changed dose of diabetes med-
ication (56 [13%, 95% CI]), recent illness (16 [4%]), and
alcohol use (11 [3%]). Etiology of hypoglycemia was
unknown or not charted for 196 visits (45%).

Discharge Education

Among the 259 nonadmitted patients, the median ED
length of stay was 5.5 hours (IQR 3.7-8.6). Written ED dis-
charge instructions were located for 214 (83%) nonadmitted
patients. Written instructions indicated that patients were
usually advised to follow up with a primary care physician
and/or endocrinologist (202 [94%]) but were inconsistently
advised to check blood glucose frequently (46 [21%]) or to
consider medication dose adjustment (57 [27%]).
Additionally, emergency physicians rarely recommended
avoiding recurrent hypoglycemia to improve glucose coun-
terregulation (7 [3%]), checking glucose before driving (1
[0.4%]), or obtaining a glucagon emergency kit (4 [2%]).

Clinical Data

Of the 436 abstracted visits, 177 (41%) resulted in
hospital admission and 202 (46%) resulted in primary
ED discharge; 44 (10%) visits resulted in patients being
placed on ED observation status prior to discharge; and
in 13 (3%) visits, patients left against medical advice.
Hypoglycemia was the primary diagnosis for 319 (73%)
cases. When hypoglycemia was a secondary diagnosis,
the most common first-listed diagnoses were infection
(n = 23, 20%), syncope/presyncope (n = 19, 16%), trauma
(n = 12, 10%), and renal insufficiency (n = 11, 9%).

Table 3 summarizes variables independently associ-
ated with hospital admission in the logistic regression
model. Hosmer-Lemeshow testing indicated appropriate
goodness of fit for the logistic regression model (P = .13).

Discussion

To the authors’ knowledge, this is the largest study of
ED visits for hypoglycemia. Hypoglycemia was a rela-
tively common presentation, accounting for an estimated
0.4% of all ED visits, which would translate to approxi-
mately 450 000 ED visits annually in the United States.
This reflects the increased focus on intensive glucose con-
trol in diabetes care, which reduces the rate of long-term
complications but increases the rate of hypoglycemia.3,8,12

Prior studies, mainly in the setting of clinical trials or
longitudinal cohort studies, captured a wider array of

hypoglycemia visits, including patients treated outside
the ED.2-6,8,10,12 Contrary to the patients in those studies,
who were younger and predominantly had type 1 dia-
betes, half of our patients were age 65 or older and many
had documented type 2 diabetes. Additionally, two thirds
of hypoglycemia patients were taking insulin only,
whereas one third were not; this suggests that oral hypo-
glycemic use comprises an important subgroup in evalu-
ation of hypoglycemia in ED patients.

The rate of hospital admission in our analysis (41%)
was higher than anticipated. Brackenridge et al19 found
that only 11% of patients with hypoglycemia in a U.K.
accident and emergency department were admitted,
although the patient population was younger (mean age
52.6) and predominantly insulin-treated (93%). The data
support our hypothesis that older age and sulfonylurea
use are associated with higher odds of hospitalization. Older
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Variable OR (95% CI)

Age (reference: age <45 y)

45-64 y 1.5 (0.7-3.2)

65-74 y 5.7 (2.7-12.2)

≥75 y 7.9 (3.6-17.4)

Presence of PCP 4.2 (1.6-11.1)

Type 2 diabetes 0.8 (0.4-1.5)

Home diabetes medications 

(reference: insulin only)

Sulfonylurea agents 3.5 (1.5-7.0)

Other oral hypoglycemic agents 3.5 (0.9-13.1)

None documented 2.1 (1.1-4.0)

≥3 prehospital/ED glucose values 3.1 (1.3-7.4)

<70 mg/dL (reference: 1 glucose 

value <70 mg/dL)

Hypoglycemia charted as secondary 4.7 (2.8-8.1)

diagnosisa

OR, odds ratio; CI, confidence interval; PCP, primary care provider. Table is based
on a multivariate logistic regression model.
aMost common other primary diagnoses were infection, syncope, trauma, and
renal insufficiency.

Table 3

Variables Independently Associated With Hospital
Admission in Emergency Department (ED) Patients With
Hypoglycemia
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patients are at higher risk from hypoglycemia and addi-
tionally have more medical comorbidities, both of which
likely drive the increased admission rate. Sulfonylurea-
associated hypoglycemia often requires prolonged obser-
vation, given the risk for recurrent episodes of
hypoglycemia.20 Accordingly, 69% of patients taking sul-
fonylurea agents were hospitalized. Furthermore, recur-
rent hypoglycemia (≥3 documented prehospital or ED
episodes) was independently associated with admission.

Although admission rates as high as 95% have been
reported for hypoglycemia visits in patients with type 2 dia-
betes,10 diabetes type was not independently associated with
admission in this analysis. Although the crude admission
rate was higher in patients with type 2 diabetes compared
with others (56% vs 33%, respectively), this association was
not statistically significant when other factors such as age
and sulfonylurea use were controlled. These findings are
limited, however, by the inability to determine diabetes type
based on chart review in half of the patients.

When hypoglycemia was a secondary diagnosis, the
odds of admission were 4.7 times higher. The most likely
explanation is that hypoglycemia can be caused by or
result in other conditions that more likely prompt admis-
sion. For instance, in these cases, the first-listed diag-
noses were most often infection, syncope, trauma, or
renal insufficiency, which were associated with higher
rates of admission. Patients with primary care providers
had 4-fold higher odds of admission. A possible explana-
tion for this is that patients without a source of primary
care may present for less severe episodes of hypo-
glycemia, whereas those with primary care may be more
likely to present for more severe or complicated
episodes. Patients without documentation of diabetes
medications were twice as likely to be admitted as those
on insulin. Although some of these charts may lack doc-
umentation of actual diabetes medications, other patients
may also have had hypoglycemia caused by other prob-
lems mandating admission (eg, infection or renal insuffi-
ciency). These potential explanations need further study.

Identifying the cause of hypoglycemia is an important
component of management and prevention. Half of the
charts indicated a missed meal or a change in diabetes
medication as the documented cause of hypoglycemia.
These causes are amenable to education and intervention
to reduce of the risk of recurrent hypoglycemia. Nearly half
of the charts, however, lacked any documentation regard-
ing cause or unknown cause. If charting reflected actual
medical decision making for these patients, a significant
opportunity may be missed to identify and correct causes

of hypoglycemia. Conversely, if care were more com-
plete than documentation suggested, education about
charting could mitigate medicolegal risk.

An important component of care for patients with
hypoglycemia should be education and careful instruc-
tions to help avoid recurrence of and morbidity from
hypoglycemia.21,22 Data from the outpatient setting sug-
gest that educational intervention causes a sustained
reduction in the incidence of severe hypoglycemia.23 Our
results reveal that emergency physicians provided inade-
quate written discharge instructions. Although most patients
were appropriately referred for outpatient follow-up, the
importance of close blood glucose monitoring and avoid-
ance of hypoglycemia was not documented in most dis-
charge instructions. Hypoglycemic autonomic failure
may occur in patients with recent hypoglycemia and can
lead to defective glucose counterregulation and hypo-
glycemic unawareness.5,24,25 Prior studies suggest that
2 to 3 weeks of scrupulous avoidance of hypoglycemia
reverses hypoglycemic unawareness and improves glu-
cose counterregulation, which reduces risk of recurrent
and severe episodes of hypoglycemia.26-28

National guidelines recommend that all patients at risk for
hypoglycemia be advised to check blood glucose before
driving,21-22 but this was rarely documented in our sample of
ED visits. Additionally, glucagon emergency kits were dis-
cussed in only 2% of discharge instructions. These devices
are recommended for any patient with an episode of severe
hypoglycemia,22 in the same way that home epinephrine kits
are recommended for patients with severe allergic reactions.
Discussion of glucagon kits has not been incorporated in ED
practice, but the ED may be an important venue to empha-
size their value. Patient education is an important component
of care for all diabetic patients with hypoglycemia and is an
area for substantial improvement. Template discharge hand-
outs could easily mitigate the deficiencies that were
observed. The ideal content of these instructions to improve
patient outcomes requires further study.

This study has some potential limitations. The charac-
teristics of hypoglycemia visits were based on ED visits
at 3 academic medical centers in the United States and
may not generalize to other geographic areas. The case
definition allowed identification only of those patients
whose ICD-9-CM codes noted hypoglycemia. Additionally,
recurrent hypoglycemia visits and 25% of eligible charts
with missing or incomplete data were excluded. Although
this lowered the number of total cases identified, the dis-
tribution of ICD-9-CM codes and demographic character-
istics were similar for abstracted and nonabstracted charts,
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and the likelihood of biased estimates was small. The accu-
racy of case validation and abstracted data depended on
chart review, which is limited by the possibility of missing,
incomplete, or unreliable information. For example, this
limited the ability to determine diabetes type, because terms
such as “insulin-dependent diabetes” could not be used to
reliably classify patients as having type 1 or type 2 diabetes.
Standardized definitions and training of abstractors limited
the potential for bias, and high interrater agreement demon-
strated internal reliability of the chart review. Additionally,
the content of verbal instructions could not be evaluated,
which limited the ability to fully assess the adequacy of
discharge instructions.

Conclusions

ED written discharge instructions appeared inade-
quate in providing recommended education for patients
with severe hypoglycemia. Older age and sulfonylurea
use were independently associated with hospital admis-
sion. Although hypoglycemia is generally considered a
self-limited condition, 2 of every 5 patients required hos-
pitalization, which likely reflects an older and more com-
plex patient population. Opportunities for improvement
in the management of ED patients with hypoglycemia
center on recognition and documentation of cause and
improved discharge instructions.
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