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ABSTRACT

Objective To evaluate whether increased glucose
variability (GV) during the last day of inpatient stay is
associated with increased risk of 30-day readmission in
patients with diabetes.

Research design and methods A comprehensive list of
clinical, pharmacy and utilization files were obtained from
the Veterans Affairs (VA) Central Data Warehouse to create
a nationwide cohort including 1042150 admissions of
patients with diabetes over a 14-year study observation
period. Point-of-care glucose values during the last

24 hours of hospitalization were extracted to calculate

GV (measured as SD and coefficient of variation (CV)).
Admissions were divided into 10 categories defined by
progressively increasing SD and CV. The primary outcome
was 30-day readmission rate, adjusted for multiple
covariates including demographics, comorbidities and
hypoglycemia.

Results As GV increased, there was an overall increase
in the 30-day readmission rate ratio. In the fully adjusted
model, admissions with CV in the 5th—10th CV categories
and admissions with SD in the 4th—10th categories had

a statistically significant progressive increase in 30-day
readmission rates, compared with admissions in the

1st (lowest) CV and SD categories. Admissions with the
greatest CV and SD values (10th category) had the highest
risk for readmission (rate ratio (RR): 1.08 (95% CI 1.05

t0 1.10), p<0.0001 and RR: 1.11 (95% CI 1.09 to 1.14),
p<0.0001 for CV and SD, respectively).

Conclusions Patients with diabetes who exhibited higher
degrees of GV on the final day of hospitalization had higher
rates of 30-day readmission.

Trial registration number NCT03508934, NCT03877068.

INTRODUCTION
Hospital readmissions, a high-priority quality
indicator for the healthcare delivery system,
has remained an important quality metric
due to the significant economic burden, high
prevalence and preventability.! The Centers
for Medicare and Medicaid hospital readmis-
sions reduction program penalizes hospitals
with higher readmission rates by reducing
payments.*”

Patients with diabetes mellitus (DM) have
high 30-day readmission rates, ranging from

,%3 Lakshmi G Singh, Tariq Siddiqui,>* John D Sorkin,’
6 Jeffrey C Fink,*’ Min Zhan,®

Significance of this Study

What is already known about this subject?

» Hospital readmissions represent a high-priority
quality indicator for the healthcare delivery system.

» Increased glucose variability (GV) has been linked to
adverse outcomes in the hospital, such as prolonged
length of stay.

» Hypoglycemia in the last 24 hours of hospitaliza-
tion has been associated with increased 30-day
readmissions.

What are the new findings?

» Admissions of patients with diabetes mellitus with
the highest GV in the last 24 hours of the inpatient
stay were associated with an increase in 30-day re-
admission rate ratios.

» This association persisted even after adjustment of
multiple covariates, including hypoglycemia in the
last 24 hours of the inpatient stay.

How might these results change the focus of

research or clinical practice?

» The observed association between increased GV in
the last 24 hours of hospitalization with higher rates
of 30-day readmission may reveal a potentially in-
dependent and modifiable factor to reduce hospital
readmissions.

14% to 26%." >* In both 2012 and 2017, an
estimated US$123billion of healthcare costs
incurred was attributed to the hospitalizations
of patients with DM, ' with 30-day read-
missions costs estimated at US$20 billion."”
Therefore, identifying underlying causes and
potentially modifiable risk factors for readmis-
sions is imperative as it may improve quality of
care and reduce the cost of inpatient care in
patients with DM.

Numerous risk factors for hospital readmis-
sions have been described in patients with DM,
including burden of comorbidities, ethnic/
racial minority, hospital-related and socio-
economic factors, among others.' '’ However,
there is limited data available regarding the
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impact of inpatient dysglycemia (defined as hypergly-
cemia, hypoglycemia and increased glucose variability)
on readmission risk. Hyperglycemia at time of admission
or 24 hours before admission'’ and hypoglycemia during
hospitalization have been associated with higher 30-day
readmission rates.'®

Glucose variability (GV), another marker of dysgly-
cemia, refers to the magnitude of glucose fluctuations
that occur around the mean glucose, and is increasingly
considered as an indicator of poor glycemic control.'?*
Increased GV and hyperglycemia are known to be associ-
ated with adverse outcomes presumed to be secondary to
their impact on oxidative stress,'” *'** neuronal damage,
mitochondrial damage and coagulation activity.”> **
Increased GV during hospitalization is associated with a
higher risk for poor clinical outcomes in the non-critical
care setting such as prolonged length of stay (LOS) and
increased postdischarge mortality," as well as increased
mortality in the intensive care unit (ICU) setting.** There
is presently no gold standard for measurement of GV**
and several indices have been described.” ** The most
widely used measure is SD* along with the coefficient
of variation (CV) another valid and frequently used
measure for GV."

The majority of the published studies have examined
the effect of glucose control during the entire hospital
stay on adverse outcomes. There is limited information
about the relationship between glucose control during
the last day of hospitalization and the risk for readmis-
sion. In a nationwide cohort study, we examined 843978
admissions among patients with DM and we reported a
strong association of lower glucose values during the last
24 hours of hospitalization with adverse clinical outcomes,
including higher 30-day readmission rates.*®

To our knowledge, no previous studies have exam-
ined the relationship between GV during the last day
of the hospitalization and risk of hospital readmission

in patients with DM. Therefore, we evaluated whether
increased GV during the last 24 hours of hospitalization,
a potentially modifiable risk factor, is associated with
increased 30-day readmission rates.

METHODS

Study overview and data sources

This nationwide cohort study used data obtained from
the Veterans Affairs (VA) health system of patients with
DM admitted between January 1, 2000 and December 31,
2014.2°?7 The study ended in 2014, as this was the final
year in which International Classification of Diseases
(ICD)-9 codes were used. Data were obtained from the
VA Central Data Warehouse, a national administrative
data repository which stores comprehensive clinical,
pharmacy and utilization records and VA Vital Status File
for dates of death.”’

The cohort was created by initially identifying all acute
VA admissions among patients with DM. Patients with
DM were identified by either the presence of =22 1CD-9
codes during the past 2 years from an inpatient stay or
outpatient visit on separate days and/or had prescrip-
tions for DM within the current year.” We excluded
admissions (figure 1) to psychiatric or long-term care
settings (n=273549) and admissions ending with transfer
to a non-VA hospital (n=54992), as follow-up data were
not available, admissions with LOS =30 days (n=34006)
or LOS <lday (n=59474), and admissions with in-hos-
pital deaths (n=30603). We also excluded admissions
where there were less than two glucose values (including
only those with two or more glucose values) during the
last 24 hours of the hospitalization, as neither SD or CV
can be computed, and glucose values collected within
5min of previous glucose values as previously described
(n=772482)."

Total patient admissions with DM between 2000-2014 (n=2,301,647)

A 4

Excluded (n=1,259,497)
Non-acute admissions (i.e. psych and long-term care facilities): 273,549
Transfers to another hospital: 54,992
> 30 days of LOS: 34,006
In-hospital deaths: 30,603
Admissions with missing or <2 glucose values: 772,482
Duplicate admissions: 399
Admissions to the ICU: 13,071
LOS < 1 day: 59,474
Missing BMI, BMI <14 or >120 kg/m?: 20,835
Admitting service unknown: 1
Admitting hospital unknown: 85

v

glucose values (n=1,042,150)

Final patient admissions with DM between 2000-2014 with > 2 POC

Figure 1
length of stay; Psych, psychiatric.

Study cohort creation flow diagram. BMI, body mass index; DM, diabetes mellitus; ICU, intensive care unit; LOS,
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Additionally, 399 duplicate admissions were also
excluded. Patients in the ICU were excluded as this
represents a different population than those admitted
to non-critical care settings (n=13071)." Finally, we
excluded admissions with missing body mass index (BMI)
or with BMI <14or >120kg/m* (n=20835), hospitaliza-
tions where it was not possible to determine the admit-
ting service (medicine or surgery, n=1) or the hospital
where the patients were admitted (n=85).% The final
cohort sample used for analysis was 1042150 admissions.

Covariates

Independent variables analyzed for this study included
age, gender, race, BMI, income, year of admission,
admission source (whether patients were admitted from
home or other facilities), admitting service (medicine or
surgery), hemoglobin Alc (Alc) obtained 90 days prior
to the admission, DM medications used during the last
24 hours of hospitalization and several comorbid condi-
tions as previously defined by Elixhauser et al (table 1).%
Hypoglycemia in the hospital was defined as glucose
values <70mg/dL.* Length of hospital stay was calcu-
lated by subtracting the discharge day and time from the
admission day and time, to ascertain the last 24 hours of
the hospitalization.

Exposures and outcomes

Exposures of interest for this study were measures of
GV, measured by the CV and SD. CV and SD were calcu-
lated from point-of-care (POC) glucose values measured
(minimum >2 values) during the last 24 hours of hospital-
ization." We divided CV and SD values into 10 different
groups (deciles) with the 1st decile and the 10th decile
having the lowest and the highest measurements, respec-
tively. Our outcome measure was the 30-day readmission,
defined as a rehospitalization which occurred within 30
days from the discharge date of the index admission.?”*!
As patients with DM are at risk for multiple admissions
(and therefore readmissions),* we did not include the
first readmission, as this approach would have led to
exclusion of a significant number of rehospitalizations.
All readmissions that occurred >30 days from the index
hospitalization were considered new index admissions, as
previously described.?® %" !

Statistical methods

The event rates were computed for every decile group
of CV and SD. General estimating equations (GEE) with
a Poisson distribution and an exchangeable covariance
structure were used to compute adjusted rate ratios of the
30-day readmission while accounting for the correlation
of repeated admissions obtained from the same patient
and clustering in each center.”®**

We considered three models based on CV and SD
deciles: (1) the minimally adjusted model, which controls
for age, gender and race; (2) the second model which
controls for all the variables collected (table 1), except
for hypoglycemia (age, gender, including income, BMI,

admission source (whether patients were admitted from
home or other facilities), admitting service, DM medica-
tions, year of admission and multiple comorbidities); (3)
the third model which controls for all the variables in the
second model including also hypoglycemia. We did not
adjust for Alc as only 35.3% of patient-admissions had an
Alc obtained within 90 days of the hospitalization. Statis-
tical analyses were performed using SAS software, V.9.4
(SAS Institute). Bonferroni corrected p values adjusting
for multiple testing were used to compare the covariates
among three CV categories based on the calculated CV
values (admissions with CV deciles 1-4, CV deciles 5-7
and CV deciles 8-10) in table 1. A two-tailed p<0.05 was
considered to be statistically significant.

RESULTS

The final cohort included 1042150 unique admissions
over the l4-year study observation period. In table 1,
we present baseline characteristics of the admissions of
patients with DM, divided into three different catego-
ries based on the calculated CV values (admissions with
CV 1-4, CV 5-7 and CV 8-10). Overall, the mean age
of patients at admission was 66.5+10.8 (mean+SD) years,
with the majority being male (97.2%) and Caucasian
(71.64%); 94.4% of them were admitted from home and
were hospitalized under medicine service (80.7%). The
most common comorbid conditions included conges-
tive heart failure (CHF (24.2%)), cardiac arrhythmia
(22.9%), renal failure (22.9%) and chronic obstructive
pulmonary disease (COPD (21.8%)). Overall median
LOS was 3.9 days (IQR: 2.2-6.9) and 7.35% of admissions
of patients with DM exhibited hypoglycemia in the last
24 hours of hospitalizations. The mean number of POC
glucose values during the last of the inpatient stay was
3.9+0.95. Admissions among the three groups differed
significantly in several of the covariates that we exam-
ined, an effect that can be secondary to the large sample
size of our cohort. One notable observation however is
that admissions in the 8-10 CV categories, which had the
highest glucose variability measurements, had increased
incidence of hypoglycemia (19.4%) compared with
admissions in the 5-7 CV (3.5%) and 1-4 CV (1.3%)
categories (table 1).

In tables 2 and 3, we present 30-day readmission rate
ratios (RR) of deciles of CV and SD, using the first
decile with the lowest variability as the reference group.
For both CV and SD, as glucose variability on the last
day of admission increased, the 30-day readmission RR
increased. For the CV analysis (table 2), after adjustment
for age, gender and race (model 1), admissions that
were in the 4th—10th CV deciles had an increased 30-day
readmission rate compared with those admissions that
were in the 1st CV category. Admissions with CV values
in the 10th CV category had the highest 30-day read-
mission RR (1.23 (95% CI 1.20 to 1.26), p<0.0001). In
contrast, admissions with CV values in the lowest deciles
(CV 2-3) did not experience a statistically significant
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Table 2 Event RR of the 30-day readmission by CV decile category, obtained in the last 24 hours of inpatient stay

Model 1: RR Model 2: RR Model 3: RR
Decile category: CV%* (95% Cl) P value (95%Cl) P value (95%Cl) P value
1st: 3.6 (2.0-4.9) 1.00 ref 1.00 ref 1.00 ref
2nd: 8.2 (7.2-9.2) 1.00 (0.98 to 1.02) 0.88 1.00 (0.98 to 1.02) 0.81 1.00 (0.98 to 1.02) 0.80
3rd: 12.0 (11.1-12.9) 1.02 (1.00 to 1.04) 0.06 1.01 (0.99 to 1.03) 0.44 1.01 (0.99 to 1.03) 0.45
4th: 15.6 (14.7-16.5) 1.03 (1.01 to 1.05) 0.0004 1.01 (0.99 to 1.03) 0.25 1.01 (0.99 to 1.03) 0.27
5th: 19.4 (18.4-20.3) 1.06 (1.04 to 1.08) <0.0001 1.02 (1.00 to 1.04) 0.03 1.02 (1.00 to 1.04) 0.03
6th: 23.4 (22.4-24.5) 1.08 (1.06 to 1.10)  <0.0001 1.03 (1.01 to 1.05) 0.002  1.03 (1.01 to 1.05) 0.003
7th: 28.1 (26.9-29.4) 1.10 (1.08 to 1.12)  <0.0001 1.04 (1.02t0 1.06) <0.0001 1.04 (1.02 to 1.05) <0.0001
8th: 33.9 (32.3-35.6) 1.15(1.13t0 1.18) <0.0001 1.07 (1.05t01.09) <0.0001 1.07 (1.05 to 1.09) <0.0001
9th: 41.8 (39.5-44.4) 1.16 (1.13t0 1.19) <0.0001 1.07 (1.04t0 1.09) <0.0001 1.06 (1.03 to 1.08) <0.0001
10th: 56.2 (51.2-64.1) 1.23(1.20t0 1.26) <0.0001 1.10(1.08t0 1.13) <0.0001 1.08 (1.05 to 1.10) <0.0001

Model 1: adjusting for age, gender, race.

Model 2: adjusting for age, gender, race (model 1) and length of stay, DM medication groups, income, BMI, year of admission, admission

source, admitting service, comorbidities.

Model 3: adjusting for age, gender, race, length of stay, DM medication groups, income, BMI, year of admission, admission source, admitting

service, comorbidities (model 2) and hypoglycemia.
In bold are p<0.05 considered to be statistically signifficant.
*Median (IQR).

BMI, body mass index; CV, coefficient of variation; DM, diabetes mellitus; RR, rate ratio.

increase in the 30-day readmission rate compared with
those in the first CV category. In model 2, in which
we adjusted for almost all covariates that we collected
(except for hypoglycemia), admissions with CV in the
5th—-10th CV categories had a statistically significant
progressive increase in the 30-day readmission rate. The
results were similar in model 3, where we adjusted for
all the variables in model 2 and included hypoglycemia.
Overall, compared with the reference 1st CV category,
after adjusting for all the covariates, admissions with the

highest CV values in the 10th category had an increased
30-day readmission rate (model 3, RR: 1.08 (95% CI
1.05 to 1.10), p<0.0001).

Similarly, when we used SD as a measurement of
glucose variability (table 3), admissions with SD in the
3rd-10th categories (models 1 and 2) and admissions
with SD in the 4th-10th categories (model 3) had a
higher 30-day readmission rate compared with the 1st SD
category. After adjusting for all the covariates including
hypoglycemia (model 3), admissions with the SD values

Table 3 Event RR of the 30-day readmission by SD decile category, obtained in the last 24 hours of inpatient stay

Decile category: Model 1: RR Model 2: Model 3:

SD mg/dL* (95% Cl) Pvalue RR (95%Cl) Pvalue RR (95%Cl) P value
1st: 5.1 (2.8-7.1) 1.00 ref 1.00 ref 1.00 ref

2nd: 12.1 (10.6-13.7) 1.02 (0.99 to 1.04) 0.16 1.00 (0.99 to 1.03) 0.55 1.01 (0.99 to 1.03) 0.59
3rd: 18.4 (16.8-19.8) 1.04 (1.02 to 1.07) 0.0002 1.02 (1.00 to 1.04) 0.049 1.02 (1.00 to 1.04) 0.07
4th: 24.5 (22.9-26.2) 1.08 (1.06 to 1.10) <0.0001 1.04 (1.02to0 1.06) <0.0001 1.04 (1.02 to 1.06) <0.0001
5th: 31.1 (29.5-33.0) 1.10(1.07 to 1.12) <0.0001 1.05(1.03to 1.07) <0.0001 1.04 (1.02 to 1.06) <0.0001
6th: 38.7 (36.7-40.7) 1.11(1.08t0 1.13) <0.0001 1.05(1.02to 1.07) <0.0001 1.04 (1.02 to 1.06) 0.0001
7th: 47.6 (45.3-50.2) 1.14(1.12t0 1.16) <0.0001 1.07 (1.05t0 1.09) <0.0001 1.06 (1.04 to 1.08) <0.0001
8th: 59.1 (55.9-62.6) 1.15(1.13t0 1.18) <0.0001 1.07 (1.04t0 1.09) <0.0001 1.06 (1.04 to 1.09) <0.0001
9th: 75.7 (70.7-81.4) 1.20(1.17t0 1.23) <0.0001 1.10(1.07to 1.12) <0.0001 1.09 (1.06 to 1.11) <0.0001
10th: 109.6 (97.3-129.6) 1.27 (1.23t01.30) <0.0001 1.13(1.10to1.15) <0.0001 1.11(1.091to 1.14) <0.0001

Model 1: adjusting for age, gender, race.
Model 2: adjusting for age, gender, race (model 1) and length of stay, DM medication groups, income, BMI, year of admission, admission
source, admitting service, comorbidities.
Model 3: adjusting for age, gender, race, length of stay, DM medication groups, income, BMI, year of admission, admission source, admitting
service, comorbidities (model 2) and hypoglycemia.
In bold are p<0.05 considered to be statistically signifficant.

*Median (IQR).

BMI, body mass index; DM, diabetes mellitus; RR, rate ratio.
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in the 10th category had the highest 30-day readmission
rate (RR: 1.11 (95% CI 1.09 to 1.14), p<0.0001).

DISCUSSION
In this study, we evaluated the association of GV during
the last 24 hours of hospitalization with 30-day readmis-
sion rates among a large cohort of adults with diabetes
admitted in the non-critical care setting. We identified
that admissions of patients with DM with the highest GV
during the last 24 hours of the inpatient stay, using CV and
SD measurements, had an increased risk for 30-day read-
mission. This association persisted despite adjustment
for multiple covariates, notably including adjustment for
hypoglycemia during the last 24 hours of hospitalization.
Evidence from studies performed in the outpatient
setting has shown that higher GV increases risk of adverse
clinical outcomes. The effect of GV on oxidative stress
and endothelial dysfunction is thought to be equal or
greater than that attributed to persistent hyperglycemia,
and is postulated to contribute to the development of
microvascular and macrovascular DM complications.*
Within the inpatient setting several studies have exam-
ined increased GV with adverse outcomes, revealing asso-
ciations with prolonged length of stay'® and increased
mortality in both ICU and non-critical care settings.'? *>~*
To our knowledge, this is the first nationwide study
aiming to determine whether increased GV is associated
with increased risk for hospital readmissions. Hospital
readmissions within 30days postdischarge has drawn
national attention with federal policy reform due to
the rising healthcare expenditure, high prevalence and
preventability.! Therefore, research focused on exploring
potentially modifiable factors to reduce readmissions is
of utmost importance. The effect of glucose control at
admission or throughout the inpatient stay on readmis-
sion has been evaluated,' but not during the final day
of the hospitalization. Recently, we have reported an
association of lower glucose values on the last inpatient
day with increased rate of 30-day readmission.”® In the
present analysis, we have additionally showed an inde-
pendent association of higher GV on the last day of hospi-
talization with increased 30-day readmission. The results
from our cohort studies may shed light on two potentially
modifiable risk factors for reducing 30-day readmissions.
It is unknown how higher GV on the last day of hospi-
talization may contribute to increased risk of 30-day
readmission. Although we did not have access to postdis-
charge glycemic values, one potential explanation is that
high GV predisposes patients to postdischarge hypogly-
cemia or to significant hyperglycemia, which may lead
to readmission. In our study, we found that those admis-
sions of patients with the highest GV also had the highest
incidence of hypoglycemia during the last 24 hours of the
hospital stay, which is consistent with previous observa-
tions. Itis known that blood glucose disturbances precede
severe hypoglycemia® and increased GV has been previ-
ously identified as a predictor of hypoglycemia.” ***' The

transition of care from inpatient to the outpatient setting
signifies a vulnerable and challenging time with greater
risk of dysglycemia, as well as healthcare utilization
such as emergency room visits or readmissions.”® **** As
patients with DM have multiple and often suboptimally
controlled comorbidities, they have an inherently higher
risk for frequent readmissions.” **

Despite the growing evidence of an association of
GV with poor clinical outcomes, it remains debatable
whether GV should be considered a treatment target.**
Lack of standardization for the definition and method
of measurement of GV contributes to this uncertainty.
Within the literature there is significant heterogeneity
of GV indices reported,** therefore the consolidation of
the available evidence to drive changes in clinical prac-
tice is difficult. SD, a simple method for assessing GV,
represents the distribution of data around the mean
blood glucose,” and is useful for analysis of intraday
variation of POC glucose values. Other metrics of vari-
ability have been proposed including but not limited
to J-index, mean amplitude of glucose excursion, mean
absolute glucose, continuous overlapping net glycemic
action, the high and low blood glucose index and mean
of daily differences.”? * * A criticism of the CV is that
the mean is used in its calculation and as a result, viola-
tions of normality of the distribution of glucose values or
extreme concentrations can exaggerate the CV measure-
ment. Although this is a valid criticism, each of the other
metrics have their own limitations.”> We used the CV
which has been frequently reported.' * Although an
imperfect metric of variability, our study shows that the
CV is related to 30-day readmission and suggests further
studies should be conducted to determine if reducing
variability lowers the rate of readmission. Recently, it
has been advocated that continuous glucose monitoring
in the hospital may offer advantages over POC glucose
testing in managing and evaluating glycemic control in
hospitalized patients.” Future studies using this tech-
nology will help us to confirm our findings on the impor-
tance of GV on hospital outcome and readmission risk.

Our study has several strengths. To our knowledge, this
cohort is one of the largest studies evaluating readmis-
sion rates in patients with DM using national data. Addi-
tionally, the VA Healthcare System is a ‘closed’ health
system where most veterans receive all of their health-
care including treatment during hospitalizations thus
assuring a robust method to accurately measure read-
missions. Given the comprehensive and extensive nature
of the Veterans Health Administration data sources, we
were able to include data for >Imillion admissions of
patients with diabetes and a broad set of covariates and
risk factors in this analysis (table 1).

There are limitations to our study that should be consid-
ered. Consistent with previously published studies using
Veterans Health Administration data sources, our analysis
is restricted to this single healthcare system.”” Although
we included nationwide data, it excluded readmissions
to non-VA hospitals. Additionally, our patient population
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may not be representative of the general population
given veterans are more likely to be male, elderly and
have multiple comorbid conditions. However, since we
adjusted for social-demographic data and comorbidities,
we have minimized the impact of these differences and
we believe the results can be extrapolated to the general
DM population. Glucose variability can be influenced by
the nutritional intake during an inpatient stay, which was
not collected in our study, and perhaps is a limitation. We
did not distinguish the preventable readmissions from
other readmissions. Although preventability of readmis-
sions has been evaluated using administrative data previ-
ously, it is subjective and therefore may not represent the
most optimal method to study this objective.27 ¥ Identi-
fying high GV as a potentially modifiable risk factor in
the last 24hours using POC glucose values alone may
be challenging. Methods in detecting high GV in the
inpatient setting in a reliable and efficient way need to
be explored. Consideration of CGM use in the hospital
setting would ensure collection of accurate glucometric
data, including CV and SD. Current ongoing prospec-
tive studies using CGM technology are investigating the
use of CGM in the hospital setting and after discharge,
and should provide more comprehensive information
regarding GV on clinical outcomes and readmission risk.
Lastly, we limited our analysis on the effect of GV during
the last day of the hospitalization on readmission and did
not examine the overall effect during the entire hospital
stay.

In conclusion, the results of this VA nationwide cohort
observation study including 1042150 admissions of
patients with DM indicate that patients with higher GV
on the last day of hospitalization were at a higher risk
for 30-day readmission. Although the increased 30-day
readmission risk could also be secondary to underlying
medical conditions, inpatient diabetes medications or
other risk factors unrelated to glucose variability, our
extensive analyses, adjusting for multiple covariates indi-
cate that increased GV during the last day of the hospi-
talization can be considered as a potential risk factor for
early readmission. Further prospective studies are needed
to fully explore whether reducing GV can decrease the
risk for 30-day readmission.
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