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ABSTRACT

BACKGROUND: Previous research on the management of hyperglycemia in patients with sepsis has focused
primarily on those with established organ failure in the critical care setting. The impact of hyperglycemia and
glycemic control in patients with infection before developing severe sepsis or shock remains undefined.
METHODS: This observational, prospective, cohort study investigated the relationship between initial
72-hour time-weighted mean glucose concentrations and in-hospital mortality, intensive care unit transfer,
and hospital length of stay in a cohort of patients with an acute infection who were admitted from the
emergency department to a non-intensive care unit hospital ward. We used multivariate regression models
adjusted for age, diabetes, and disease severity.
RESULTS: A total of 1849 patients were included, of whom 29% had diabetes. In the 1310 nondiabetic
patients, we observed hyperglycemia using time-weighted glucose concentrations: 121 to 150 mg/dL
(n � 204, 16%), 151 to 180 mg/dL (n � 32, 2.4%), and greater than 180 mg/dL (n � 21, 1.6%). Insulin
treatment was infrequent in nondiabetic patients, with 9%, 13%, and 29% of nondiabetic patients in these
ranges receiving insulin, respectively. As patient glucose values increased, in-hospital mortality increased
in nondiabetic patients, with odds ratios (ORs) of 4.4 (95% confidence interval [CI], 1.8-11), 10.0 (95%
CI, 2.5-40), and 9.3 (95% CI, 1.9-44.0). Conversely, hyperglycemia did not confer an increased risk of
adverse outcomes in diabetic patients. Likewise, increased risk for unplanned intensive care unit admission
from the floor demonstrated ORs of 2.2 (95% CI, 1.1-4.3), 2.0 (95% CI, 0.45-8.9), and 6.3 (95% CI,
1.9-20.6) in nondiabetic patients, whereas no increased risk was found in diabetic patients.
CONCLUSIONS: In this cohort of acutely infected patients without established severe sepsis or shock, higher
glucose concentrations within the first 72 hours in the nondiabetic population were associated with worse
hospital outcomes and were less likely to be treated with insulin compared with diabetic patients.
© 2012 Elsevier Inc. All rights reserved. • The American Journal of Medicine (2012) 125, 670-678
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Recent randomized controlled trials performed in the inten-
sive care unit setting have assessed the efficacy of impact of
preventing or treating hyperglycemia compared with toler-
ating hyperglycemia.1-4 Although these studies have pro-
duced mixed results, most experts agree that pending further
research, targeting moderate glucose values in the range of
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140 to 180 mg/dL is the best method to optimize the short
term.5 However, these studies were performed in intensive
are unit populations, in whom illness is established and
ften more severe, but the effect of hyperglycemia in a
roader group of infected hospitalized patients remains unan-
wered. The optimal glucose ranges and risk/benefit of insulin
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therapy remain undefined in these patients. Observational stud-
ies6,7 and 1 randomized trial8 reported lower rates of wound
infections in surgical patients managed with tighter glucose
control. Observational studies have found an association
between initial glucose values and higher rates of adverse
outcomes, such as in-hospital
mortality, in-hospital complica-
tions, and a longer hospital length
of stay.9 Similar results also have
een reported in patients with
ommunity-acquired pneumonia,10,11

noncardiac surgical patients with
hyperglycemia in the periopera-
tive period,12 and medical pa-
tients admitted to general hospital
wards.13 Furthermore, we recently
found an association between initial
hyperglycemia in the emergency
department and higher rates of in-
hospital mortality in a cohort of pa-
tients with suspected infection, even
after adjusting for disease sever-
ity.14 This association was not
apparent in diabetic patients, suggesting an altered re-
sponse from antecedent hyperglycemic exposure. How-
ever, much of the previous data were limited by their use
of singular glucose measurements, which is likely not as
important as a patient’s glycemic state over time.

We sought to investigate the relationship between time-
weighted blood glucose measurements during the first 72
hours of a patient’s hospitalization and adverse outcomes
(in-hospital mortality, unplanned transfers to the intensive
care unit, and hospital length of stay) from a cohort of
acutely infected patients initially admitted from the emer-
gency department to a non-intensive care unit hospital ward.
We hypothesized that hyperglycemia would affect patient
outcomes, and that the temporal exposure to hyperglycemia
and whether or not a patient had preexisting diabetes would
be important factors in determining the extent to which
patient outcomes were affected.

MATERIALS AND METHODS

Setting and Study Design
This is a secondary analysis of a prospective, observational
cohort study reported previously.15 We included patients
with suspected infection in the emergency department who
were admitted to a non-intensive care unit hospital ward
(between December 10, 2003, and September 30, 2004) at
Beth Israel Deaconess Medical Center, a 600-bed urban, ter-
tiary care, academic medical center in Boston, Massachusetts,
with approximately 50,000 annual emergency department vis-
its. The institutional review board at Beth Israel Deaconess
Medical Center approved the study and granted waiver of
informed consent. The study is in compliance with the
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Helsinki Declaration.
Selection of Participants, Data Collection, and
Processing
We prospectively screened and enrolled patients on presen-
tation to the emergency department. The inclusion criteria
were age 18 years or more, a suspected infection (as indi-

cated by an admitting diagnosis
and a confirmatory chart review),
and initial admission from the
emergency department to a non-
intensive care unit hospital ward.
All records of patients with in-
fection or possible infection un-
derwent a review to confirm a
suspicion of infection based on
emergency department presenta-
tion as documented in the medical
decision-making portion of the
chart. We defined a clinically sus-
pected infection in patients with
any of the following criteria: a
documented source of infection,
such as a radiologic evidence of
pneumonia on a chest x-ray or

intra-abdominal infection on a computed tomography scan
or urinalysis with greater than 5 white blood cells per
high-power field; a documentation of infection by the cli-
nician in the medical decision-making portion of the chart;
or administration of antibiotics in the emergency depart-
ment. Chart abstraction occurred on the basis of emergency
department information only and without any subsequent
knowledge of the hospital course.

Because we were interested in analyzing mean glucose
concentrations in patients admitted from the emergency
department to a non-intensive care unit hospital ward, we
excluded emergency department patients who were dis-
charged to home, who were admitted directly to an in-
tensive care unit, and without at least 3 blood glucose
measurements during their hospitalization. Figure 1 details the
atient selection process for the study population.

Trained research assistants reviewed the daily emer-
ency department log for an admission diagnosis consistent
ith infection (ie, pneumonia) or possibly related to an

nfectious process (ie, shortness of breath) to identify pa-
ients. Inter-rater reliability for this approach was excellent
Cohen’s kappa � 0.9).15 All medical records of patients

with infection or possible infection underwent a confirma-
tory review to affirm a suspicion of infection based on
emergency department presentation as documented in the
medical decision-making portion of the chart.

Definition of Diabetes, 72-Hour
Time-Averaged Glucose Concentrations, and
Outcome Measures
We classified patients as having preexisting diabetes based
on self-report or documentation in their medical record. We
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partment and all subsequent measurements during the first
72 hours of the hospital course. For each patient, we calcu-
lated the time-weighted mean glucose concentration (mean
glucose) with a previously reported method.16,17 We used all
measured blood glucose concentrations for the calculations.
We assumed a linear trend to calculate the mean glucose and
by correlating that measurement to a time value.

The primary end point for this analysis was all cause
in-hospital mortality, and the secondary outcome measures
were transfer to the intensive care unit and total hospital
length of stay in days.

Statistical Analysis
Values are expressed as means with standard deviation and
frequencies with percentages to describe the populations, as
appropriate. We investigated the association of time-
weighted glucose values over the first 72 hours and out-
comes in patients with and without diabetes in a stratified
analysis. Time-weighted mean glucose values were ana-
lyzed as categoric variables using the following blood glu-
cose ranges: less than 80 mg/dL, 80 to 120 mg/dL, 121 to
150 mg/dL, 151 to 180 mg/dL, and greater than 180 mg/dL.

Next, we investigated the association between time-
weighted mean glucose concentrations and adverse out-
comes (in-hospital mortality and unplanned transfer to the
intensive care unit) using logistic regression analysis and
reported the results using odds ratios (ORs) and 95% con-
fidence intervals (CIs). We used the glucose range of 80 to
120 mg/dL as our reference range. We adjusted the analysis
for age, gender, and disease severity according to the Mor-
tality in Emergency Department Sepsis score.18 This score is

validated instrument that incorporates covariates such as

Figure 1 Patient flow. ED � emergency depart-
ment; ICU � intensive care unit.
ursing home residency, terminal comorbid illness, type of
nfection, bandemia greater than 5%, and signs of organ dys-
unction (tachypnea, septic shock, thrombocytopenia, or al-
ered mental status). We performed a similar analysis for
ength of hospital stay using a linear regression model. Finally,
e investigated whether there was effect modification for the

ssociation between time-weighted mean glucose concentra-
ions and patient outcomes based on preexisting diabetes by
nclusion of an interaction term into our multivariate models.

All reported CIs are 2-sided 95% intervals with 2-sided
er-comparison alpha set at 0.05. All analyses were per-
ormed with SAS 9.2 (SAS Institute, Inc, Cary, NC).

RESULTS

Baseline Characteristics of Patients
From a total of 2161 eligible emergency department visits,
1849 patients were admitted to a non-intensive care unit hos-
pital ward and included in this analysis (Figure 1). The mean

Table 1 Patient Characteristics and Hospital Outcomes

Parameter n � 1849

Demographics
Age (y), mean (SD) 59.9 (19.9)
Female gender, n (%) 883 (48)

Race, n (%)
White 1408 (76)
African American 252 (14)
Asian 51 (3)
Other 138 (7)

omorbidities, n (%)
Coronary artery disease 135 (7)
Congestive heart failure 209 (11)
Cerebrovascular disease 145 (8)
Chronic obstructive pulmonary disease 229 (12)
Dementia 111 (6)
Chronic kidney disease 222 (12)
History of malignant disease 220 (12)

reexisting diabetes, n (%)
Any type of diabetes 539 (29)
Type 1 diabetes 69 (4)
Type 2 diabetes 470 (25)

iabetes-associated medication before
ospital admission, n (%)

Insulin therapy 238 (13)
Oral hypoglycemic agents 182 (10)
Statin therapy 256 (14)

nderlying infection, n (%)
Pneumonia 405 (22)
Urinary tract infection 212 (11)
Skin or soft tissue infection 496 (27)
Surgical wound infection 67 (4)
Intra-abdominal infection 301 (16)

utcomes of the hospital stay
Length of hospital stay (d), mean (SD) 4.9 (5.8)
Transfer to ICU, n (%) 58 (3.1)
Mortality, n (%) 34 (1.8)
ICU � intensive care unit; SD � standard deviation.
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(standard deviation) age of the cohort was 60 (20) years, and
48% were women. Twenty-nine percent of the patients
(n�539) had preexisting diabetes, the majority of whom had
type II diabetes. Table 1 shows patient characteristics at base-
line and hospital outcomes for the total patient cohort.

Glucose Management Within the First 72
Hours of Hospital Admission
Table 2 summarizes the number of glucose measurements,
time-weighted glucose values, and insulin management of

Figure 2 Initial time-weighted glucose
course in nondiabetic (upper) and diabeti

Table 2 Glucose Management Within the First 72 hours

Total Pop
(n � 1849

Glucose measurement
Mean number of glucose measurements (SD) 3 (�1

Time weighted glucose concentrations
Mean glucose concentration (mg/dL) (95% CI) 122 (119

Glucose ranges, N (%)
�80 mg/dL 63 (3.4
80-120 mg/dL 1150 (62.
121-150 mg/dL 346 (18.
151-180 mg/dL 121 (6.5
�180 mg/dL 169 (9.1

nsulin treatment
Any insulin treatment, N (%) 480 (26.
Amount of insulin (units) if treated 66 (�8

CI � confidence interval; SD � standard deviation.
nondiabetic (upper) and diabetic (lower) patient
patients overall, and stratified by preexisting diabetes. In
patients with diabetes, more blood glucose measurements
were performed, and the 72 hour time-weighted mean blood
glucose concentration was higher compared with patients
without diabetes. Figure 2 shows detailed glucose values in
patients with and without diabetes.

Insulin Treatment Within the First 72 Hours
Overall, 26% of the total cohort received insulin therapy
during the first 72 hours of their hospital course. Figure 3

during the first 72 hours of the hospital
er) patients. Weighted glucose values in

Nondiabetic Patients
(n � 1310)

Diabetic Patients
(n � 539) P

2.9 (�1.4) 3.7 (�1.7) �.001

107 (106-108) 157 (152-162) �.001
�.001

51 (3.9%) 12 (2.2%)
1002 (76.5%) 148 (27.5%)
204 (15.6%) 142 (26.4%)
32 (2.4%) 89 (16.5%)
21 (1.6%) 148 (27.5%)

41 (3.1%) 439 (81.5) �.001
10.3 (�14.8) 70.8 (�83.7) �.001
values
c (low
ulation
)

.5)

-124)

%)
2%)
7%)
%)
%)

0%)
2)
s.
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shows the proportion of patients who received insulin based
on mean glucose ranges. Diabetic patients were more likely
to receive insulin independent of mean glucose. Conversely,
only 9%, 13%, and 29% of nondiabetic patients in the
glucose ranges of 121 to 150 mg/dL, 151 to 180 mg/dL, and
greater than 180 mg/dL received insulin, respectively, com-
pared with 77%, 91%, and 96% of diabetic patients, respec-
tively. This association was maintained in a logistic model
adjusted for time-weighted mean glucose, age, severity of
illness (Mortality in Emergency Department Sepsis score), and
home insulin regimen (adjusted OR of receiving insulin for
diabetic patients 46.2, 95% CI, 29.9-71.5). Figure 4 shows the
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patients with (A) and without (B) diabetes.
association between insulin treatment and time-weighted glu-
cose level for diabetic and nondiabetic patients.

Association Between Initial 72-Hour
Time-Averaged Glucose Concentrations and
In-Hospital Mortality
Overall, the mortality rate was 2.1% (95% CI, 1.5-2.8) and
statistically similar in patients with and without diabetes
(2.0% vs 2.1%, P � .90). When comparing mortality within
different 72-hour time-averaged glucose ranges (Figure 5),
we found that nondiabetic patients had the lowest in-hospi-
tal mortality rates when their mean glucose was in the 80 to
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120 mg/dL range, with a stepwise increase in mortality for
glucose concentrations in the higher ranges. In diabetic
patients, mortality was similar in all ranges, except for the
less than 80 mg/dL range, which included only 12 patients,
none of whom died.

We confirmed this association in multivariate logistic
regression analysis adjusted for age, preexisting diabetes,

Figure 4 Association of time averaged
ment in the diabetic and non-diabetic popu
insulin treatment was found at at a much
patients (B).
and severity of disease. Time-weighted glucose values were r
associated with mortality in nondiabetic patients (OR per 10
mg/dL increase 1.19, 95% CI, 1.09-1.3) but not in diabetic
patients (OR per 10 mg/dL increase 0.98, 95% CI, 0.89-
1.08). Including an interaction term in the model provided
evidence for effect modification of diabetes on the associ-
ation of time-weighted glucose values and mortality (P
of interaction term � .01). Likewise, compared with the

e values and probability for insulin treat-
In patients with no history of diabetes (A)
r glucose threshold compared to diabetic
glucos
lation.
highe
eference glucose range of 121 to 150 mg/dL, higher glu-
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cose ranges were associated with higher mortality rates
(Table 3).

When investigating the association of glucose ranges and
mortality within different types of infection, we found no
evidence for significant effect modification; specifically, no
interaction was found for pneumonia, urinary tract infection,
intra-abdominal infections, or soft tissue/skin infections.

We also investigated the effect of insulin treatment on
mortality. In a propensity-adjusted logistic regression
model, we found no association between insulin treatment
and mortality (OR, 1.1; 95% CI, 0.56-2.27; P � .75).

Association Between Initial 72-Hour
Time-Averaged Glucose Concentrations and
Unplanned Transfer to the Intensive
Care Unit
The rate of transfer to the intensive care unit from a non-
intensive care unit hospital ward was 3.1% (95% CI, 2.3-
3.9) and higher in diabetic patients (4.6%) compared with
nondiabetic patients (2.5%, P � .05). Figure 5B shows non-
intensive care unit hospital ward to intensive care unit
transfer rates for different time-averaged glucose ranges in
diabetic and nondiabetic patients. Similar to mortality, the
rate of intensive care unit admission was lowest in the 80 to
120 mg/dL glucose concentration range, with a stepwise
increase at higher glucose ranges only in nondiabetic pa-
tients, whereas in diabetic patients the rates were similar in
all glucose ranges, except for the less than 80 mg/dL range.
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Figure 5 Mortality (A) and intensive ca
mean glucose ranges, stratified by diabete
In multivariate logistic regression analysis, mean 72-hour
blood glucose concentrations tended to be associated with
intensive care unit transfer only in the nondiabetic patients
(OR per 10 mg/dL increase 1.08, 95% CI, 0.98-1.19), but
not in diabetic patients (OR per 10 mg/dL increase 0.98,
95% CI, 0.91-1.06). Testing for effect modification did not
show a significant result (P interaction term � 0.13). Com-
ared to the reference glucose range of 121 to 150 mg/dL,
igher glucose ranges were associated with increased risk
or intensive care unit transfer (Table 3).

Association Between Initial 72-Hour
Time-Averaged Glucose Concentrations and
Hospital Length of Stay

The mean length of stay was 4.9 days (95% CI, 4.7-5.1) and
longer in diabetic patients compared to nondiabetic patients
(6.2 vs 4.4 days, P� .01). In multivariate linear regression
adjusted for age, diabetes, severity of disease (Mortality in
Emergency Department Sepsis score), 72-hour mean glucose
concentrations were associated with longer hospital length of
stay in nondiabetic patients (linear regression coefficient per 10
mg/dL increase 0.1, 95% CI, 0.0-0.26), but not in diabetic
patients (linear regression coefficient per 10 mg/dL �0.01,
5% CI, �0.09-0.08). Testing for effect modification showed
positive trend (P interaction term� .08).

DISCUSSION
Because of the growing worldwide epidemic of diabetes,
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setting has become increasingly important. It is estimated
that diabetic patients are responsible for more than 20% of
all US hospital inpatient days.19 Previous research has noted
hat hyperglycemia is associated with adverse outcomes in
ntensive care unit patients, postoperative patients, and in
hose being treated for myocardial infarctions.6,9,20 In the
ritical care setting, a number of previous studies investi-
ated the impact of treating hyperglycemia compared with
olerating hyperglycemia. Initial studies from Belgium sug-
ested a lower overall mortality rate among patients in the
urgical4 and medical intensive care unit3 treated with tight
lucose control. The greatest mortality reduction occurred
n patients with multiple-organ failure from a proven septic
ocus, with a 46% reduction in the likelihood of developing
ew sepsis.4 However, 2 more recent large-scale trials, 1
pecifically focused on patients with severe sepsis,1 did not
eplicate the initial promising findings and reported higher
omplication rates with tighter glucose control.1,2 These

trials differed substantially in their patient populations, nu-
tritional support, and, most important, the level of glycemic
control within the control arm. For other patient popula-
tions, such as those with systemic infections in the non-
intensive care unit settings, few data exist in the literature.
Consequently, it remains unclear how to best manage hy-
perglycemia in diabetic and nondiabetic patients hospital-
ized in the non-intensive care unit setting.

In our study, glucose values were relatively well con-
trolled overall, particularly in the nondiabetic population.
Still, only a minority of nondiabetic patients with hyperglyce-
mia were treated with insulin. This also was true when adjust-

Table 3 Outcomes During Hospital Stay According to Glucose

Diabetic Patients

Glucose Ranges Frequency(%, n/total)

Mortality
Glucose � 80 mg/dL 0% (0/12)
Glucose 80-120 mg/dL 2.03% (3/148)
Glucose 121-150 mg/dL 2.82% (4/142)
Glucose 151-180 mg/dL 2.25% (2/89)
Glucose �180 mg/dL 1.35% (2/148)

ICU admission from the medical floor
Glucose � 80 mg/dL 0% (0/12)
Glucose 80-120 mg/dL 6.08% (9/148)
Glucose 121-150 mg/dL 7.75% (11/142)
Glucose 151-180 mg/dL 7.87% (7/89)
Glucose �180 mg/dL 3.38% (5/148)

Length of hospital stay
Glucose � 80 mg/dL 6.58 (5.18)
Glucose 80-120 mg/dL 5.93 (7.91)
Glucose 121-150 mg/dL 6.21 (7.39)
Glucose 151-180 mg/dL 6.1 (6.03)
Glucose � 180 mg/dL 6.6 (8.12)

ICU � intensive care unit; SD � standard deviation; CI � confidence
�Adjusted for severity and age.
ing for severity of illness using the Mortality in Emergency d
Department Sepsis score, a well-validated severity of illness
instrument. Although we did adjust for severity of illness, we
cannot exclude that residual confounding explains some of
these effects. Hyperglycemia is marker of acute stress and
occurs in response to endogenous catecholamines and cortisol
production independently of preexisting diabetes.

The most recent consensus guidelines by the American
Association of Clinical Endocrinologists and American Di-
abetes Association regarding inpatient glycemic control in
the non-intensive care unit setting specifically states that
blood glucose concentrations should be maintained between
140 and 180 mg/dL.20 However, only approximately 25%
f the nondiabetic patients in our cohort with mean glucose
anges greater than 180 mg/dL during the first 72 hours
ere treated with insulin, which was due to a knowledge or
ractice translation gap. Furthermore, our finding that non-
iabetic patients had the lowest mortality rate when their
ean glucose values were in the 80 to 120 mg/dL range

aises some doubt whether the American Association of
linical Endocrinologists/American Diabetes Association
onsensus guideline provides optimum glycemic control for
ondiabetic patients with sepsis in the non-intensive care
nit setting. Unfortunately, outcome studies are lacking.

Although we found that higher mean glucose values in
ondiabetic patients were associated with higher rates of
n-hospital mortality and intensive care unit transfer, addi-
ional studies are needed to confirm whether treating hyper-
lycemia translates into better patient outcomes and, if so,
hich glucose values should be specifically targeted to
ptimize patient outcomes. Our study does provide evi-

Nondiabetic Patients

ed OR(95% CI) Frequency(%, n/total) Adjusted OR(95% CI)

1.96% (1/51) 2.91 (0.35-24.37)
ce 1% (10/1002) reference

0.30-7.48) 5.39% (11/204) 4.45 (1.79-11.03)
0.13-6.04) 9.38% (3/32) 9.95 (2.48-39.94)
0.05-4.32) 14.29% (3/21) 9.25 (1.92-44.49)

3.92% (2/51) 1.63 (0.37-7.09)
ce 2.79% (28/1002) reference

0.52-3.24) 6.86% (14/204) 2.22 (1.14-4.33)
0.46-3.62) 6.25% (2/32) 2.00 (0.45-8.85)
0.18-1.77) 19.05% (4/21) 6.32 (1.94-20.63)

�3.95-4.9) 5.49 (7.64) 1.53 (0.19-2.86)
ce 4.08 (3.96) reference

�1.52-1.94) 4.93 (5.74) 0.64 (�0.08-1.37)
�1.93-2.04) 7.77 (10.45) 3.46 (1.73-5.18)
�1.27-2.23) 6.1 (6.78) 1.58 (�0.52-3.68)

. NA � not available; OR � odds ratio.
Range

Adjust

NA
referen
1.50 (
0.89 (
0.45 (

NA
referen
1.30 (
1.30 (
0.57 (

0.47 (
referen
0.21 (
0.06 (
0.48 (

interval
ence that hyperglycemia in nondiabetic patients hospital-
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ized in the non-intensive care unit inpatient setting may be
a more significant cause of in-hospital complications than
previously believed, and that additional focus on improving
glycemic control in this population may not only improve
patient outcomes but also reduce the use of valuable and
increasingly limited healthcare resources.

Although hypoglycemia and its associated complications
were a major cause of morbidity and mortality in many of
the previous studies investigating various insulin regimens,
mean glucose values in the hypoglycemic range were rare in
our cohort and not associated with higher rates of in-hos-
pital mortality. However, our study was not specifically
designed to address this issue, and our sample size lacks the
power to determine whether an association exists between
hypoglycemia and adverse patient outcomes.

This study has a number of limitations. First, this is a
secondary analysis of a prospectively enrolled cohort, and
our primary purpose was hypothesis generation for future
research. Although we adjusted our regression models for
age, diabetes status, and disease severity, it is possible that
additional factors confounded our results. Furthermore, be-
cause we relied on subjective self-report and medical record
review to determine whether a patient had a diagnosis of
diabetes or not, we may have erroneously included diabetic
patients in the “nondiabetic” group and vice versa, poten-
tially resulting in misclassification bias. The external valid-
ity of our findings also is unknown because this study was
performed at a single institution.

CONCLUSIONS
We observed an association between time-weighted mean
glucose concentrations and adverse clinical outcomes in
nondiabetic patients with acute infection who were admitted
to a non-intensive care unit hospital ward, whereas no such
associations were found in diabetic patients. Physicians
were less likely to administer insulin for hyperglycemia in
patients without preexisting diabetes. Additional studies are
needed to confirm the validity of these findings and to
further elucidate the most appropriate management of hy-
perglycemia in nondiabetic patients hospitalized in the non-
intensive care unit inpatient setting.
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