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Abstract
Context Diabetes is a leading metabolic disorder with a substantial cost burden, especially in inpatient settings. The complexity
of inpatient glycemic management has led to the emergence of inpatient diabetes management service (IDMS), a multidisciplin-
ary team approach to glycemic management.
Objective To review recent literature on the financial and clinical impact of IDMS in hospital settings.
Methods We searched PubMed using a combination of controlled vocabulary and keyword terms to describe the concept of
IDMS and combined the search terms with a comparative effectiveness filter for costs and cost analysis developed by the
National Library of Medicine.
Findings In addition to several improved clinical endpoints such as glycemic management outcomes, IDMS implementation is
associated with hospital cost savings through decreased length of stay, preventing hospital readmissions, hypoglycemia reduc-
tion, and optimizing resource allocation. There are other downstream potential cost savings in long-term patient health outcomes
and avoidance of litigation related to suboptimal glycemic management.
Conclusion IDMS may play an important role in helping both academic and community hospitals to improve the quality of
diabetes care and reduce costs. Clinicians and policymakers can utilize existing literature to build a compelling business case for
IDMS to hospital administrations and state legislatures in the era of value-based healthcare.
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Abbreviations and Acronyms
30DR 30-day readmission
ICU Intensive care unit

IDMS Inpatient diabetes management service
LOS Length of stay

Introduction

Diabetes mellitus is a leading metabolic disorder that affects at
least 34.2 million individuals in the USA as of 2018 [1]. People
living with diabetes are three times more likely to be hospitalized
than individuals without a chronic condition [2]. The annual cost
of diabetes mellitus in the USA is $327 billion, $97 billion of
which was spent in the inpatient setting [3]. The per capita
healthcare expenditures for hospital care in 2017 was estimated
to be $4966 for patients with diabetes and $1202 for individuals
without diabetes. The largest cost contributors to diabetes care
are inpatient hospital care (30% of total cost) and prescription
medications for chronic complications of diabetes (30%) [3].

Patients with diabetes often experience fluctuating glucose
levels during hospitalization due to the stress of acute illness,
decreased level of activity, and possibly hospital diet [4]. It
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has been estimated that one-third of all patients and 46% of
those in the intensive care unit (ICU) experience hyperglyce-
mia at some point in their hospital stay [5]. Patients who ex-
perience hyperglycemia during their hospital course and are
discharged with one of the six diagnoses under the Centers for
Medicare and Medicaid Hospital Readmissions Reduction
Program may have a higher 30-day readmission rate (30DR)
[6]. Similarly, hypoglycemia adversely impacts drivers of hos-
pital cost. In a study of nearly 44,000 hospitalizations in
2015–2016 within the Florida Health System, it was found
that patients experiencing normoglycemia had an average
length of stay (LOS) of 7.8 days and $11,039 average cost
of stay compared to those experiencing severe hypoglycemia,
who had an average LOS of 14.4 days and $21,444 average
cost per stay [7].

While a growing stream of research supports the call for
health systems to readily address a patient’s inpatient glyce-
mic status from the standpoint of outcomes and cost [8], some
care teams (e.g., hospitalists) may not be in a position to op-
timize glycemia for all patients. Authors speculate the main
reason is that most hospitalized patients with diabetes are ad-
mitted with a different (non-diabetes) primary diagnosis. As
such, managing the patient’s glycemia may not be a priority
for some healthcare providers [9].

Patients living with diabetes tend to have a complex out-
patient medication regimen, consisting of multiple oral and/or
injectable diabetes medications. The American Diabetes
Association recommends that all oral anti-diabetes medica-
tions be withheld upon hospitalization and for insulin to be
used as the main therapy for glycemic management [10].
However, due to the fragmented healthcare system in the
USA, inpatient providers may be hesitant to significantly alter
a patient’s outpatient diabetes regimen upon admission [8].
Moreover, providers are often reticent to adjust insulin doses
during a hospitalization stay, even in the face of persistent
hyper- or hypoglycemia [11]. We speculate that inpatient pro-
viders may experience therapeutic inertia with diabetes care
since they may not be as knowledgeable and/or comfortable
with glycemic management, especially initiating and intensi-
fying insulin therapy in the setting of acute illness, high-dose
steroid treatment, and enteral feedings. Without coordinated
inpatient care for diabetes patients, there may be difficulty in
optimizing the diabetes medication regimen for the transition
back to the outpatient setting, educating patients and their
family members on managing personal health, and instituting
consistent protocols for blood glucose monitoring [12].

Inpatient Diabetes Management Service Team Model

To improve inpatient glycemic management, many hospitals
have instituted an inpatient diabetes management service
(IDMS) team, which takes an interdisciplinary, interprofes-
sional approach to diabetes patient care. While variations of

the IDMS exist across institutions, the team is generally
physician-led and consists of an endocrinologist, diabetes
nurse practitioner or physician assistant, diabetes care and
education specialist (formerly, diabetes educator), pharmacist,
dietitian, registered nurses, and discharge/transition coordina-
tors [13, 14]. Other ad hoc members may play additional roles
(Fig. 1).

Clinical Benefits of IDMS

The IDMS model has gained significant popularity in the
USA because it has been shown to improve clinical outcomes.
Institution of IDMS is associated with reduced rates of both
hypo- and hyperglycemia [15, 16]. Koproski et al., for exam-
ple, found that 75% of patients under the care of an IDMS vs
46% in the control group achieved target glycemic manage-
ment [17], while another study found that the mean inpatient
blood glucose level among IDMS-treated patients was on av-
erage 17 mg/dL lower than in the “usual care” control group
[18]. “Virtual” IDMS, where diabetes specialists view patient
glucose values remotely and enter recommendations into the
electronic health record, has also been shown to reduce hypo-
and hyperglycemia as well as glycemic variability [19, 20].

Of note, inpatient glycemic outcomes are particularly im-
portant in cardiac and surgical patients, as poor management
has been associated with increased complications and mortal-
ity [21–23]. In addition to classic IDMS team models [24],
both pharmacist and nurse practitioner-led teams have dem-
onstrated significant improvements in glycemic outcomes in
patients undergoing cardiac surgery [25–27]. Improvements
in inpatient glycemia due to IDMS intervention have been

Fig. 1 Simplified structure of inpatient diabetes management service
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associated with reductions in infections [15, 25] and a non-
significant trend towards decreased in-hospital mortality [28].

The financial impact of IDMS has been previously studied.
While improved patient management may decrease cost in a
multitude of ways, there are four broad, interrelated categories
of cost savings through IDMS: decreased LOS, reduced num-
ber of readmissions, improved resource allocation, and im-
proved long-term health. Table 1 displays clinical outcomes
relevant to costs with associated cost savings in previous re-
search. The purpose of this review is to provide an updated
view of the clinical literature on how IDMS impacts patient
outcomes and healthcare spending, followed by a discussion
of limitations in measuring the financial impact of IDMS and
potential future research opportunities.

Methods

The authors searched PubMed (MEDLINE database) using a
combination of controlled vocabulary and keyword terms to
describe the concept of inpatient diabetes management teams
and combined them with a comparative effectiveness filter on
the PubMed website for costs and cost analysis developed by
the National Library of Medicine. The search term was: “in-
patient diabetes care” OR “inpatient diabetes team” OR “in-
patient diabetes teams” OR “inpatient diabetes management
teams” OR “inpatient diabetes management team” AND
(cost[tw] OR costs[tw] OR costs and cost analysis[mh] OR
ec[sh]).

Financial Benefits of IDMS

Length of Stay

IDMS plays a pivotal role in cost savings through decreased
patient LOS. Patients with diabetes can account for up to a
quarter of occupied beds in an acute hospital at any given
moment [13]. Adigopula et al. found that persistent hypergly-
cemia in patients admitted for congestive heart failure had
longer stays (8.1 days compared to 5.2 days for patients with-
out hyperglycemia) and a median total hospital bill of $8940
compared to $6892 for other patients in the study [33]; 46% of
these patients with a prolonged hospital stay (greater than
7 days) had a total cost of at least $10,000. On the other end

of the glucose spectrum, each additional recorded day with
hypoglycemia is associated with an additional 2.5 day LOS
for patients with diabetes on general wards [34].

The earliest study attempting to assess the impact of a mul-
tidisciplinary diabetes team on LOS was from 1995 and com-
pared the hospital stays of consecutive patients with diabetes
(43 received an individual endocrinologist consult, 27 were
seen by an internist alone, and 34 were also managed by the
diabetes team) [30]. The average LOS for patients seen by the
diabetes team was 3.6 days, which was 35% shorter than pa-
tients receiving the traditional endocrine consult (5.5 days)
and 56% shorter than those without a consultation (8.2 days).

In a more recent study, implementing an inpatient team
consisting of five diabetes specialty nurses with the support
of a diabetologist was associated with a decreased average
LOS from 8.3 to 7.7 days. Interestingly, a significant reduc-
tion was found for medical admissions, but not for surgical
admissions [31]. Several other studies of IDMS have found a
significant reduction in LOS. Levetan et al. found that while
both the single endocrinologist and multidisciplinary IDMS
models reduced LOS as compared to routine care, the team
model also significantly outperformed the solo endocrinology
consultant model [30]. It was also shown that the earlier the
IDMS consultation was placed during the hospitalization, the
shorter the LOS [30]. A study of patients receiving coronary
artery bypass surgery uncovered an association between each
50 mg/dL increase in serum glucose, an additional 0.76 day
LOS and $1769 hospitalization cost [35]. Additionally, LOS
was shorter (4.7 days compared to 6.1 days) when the patient
received an IDMS consultation on the first day of admission
versus later in the hospitalization in a cost-effectiveness study
of IDMS versus a primary service team [28]. Lastly, a retro-
spective quality improvement study at the author’s institution
(Suburban Hospital, a community hospital in the Johns
Hopkins Health System) found that patients co-managed by
IDMS had 27% lower average LOS associated with a cost-
saving of $953,578 during the study period [13, 14].

A possible decreased LOS in a pediatric type 1 diabetes
population has also been noted. The implementation of an
Inpatient Diabetes Care Process Team at one pediatric hospital
consisting of both physicians and nurses of multiple special-
ties along with pharmacists led to 94% of patients with dia-
betic ketoacidosis (DKA) being assigned to a specialized dia-
betes care unit with a subsequent 44% decrease in LOS (3.8 to

Table 1 Intervention studies showing significant cost savings after implementing inpatient diabetes management service (IDMS). Adapted with
permission from Sidhaye et al. 2019 [14]

Clinical outcome relevant to costs Estimates or actual cost savings

Improved glycemic outcomes [5, 17, 29]
Length of stay [5, 28–32]
Readmissions [5, 17, 29]

• Based on reduced LOS, $3529/patient/admission [5]
• 2500 tariff savings/patients/year [29]
• Postulated cost savings for calendar year $2.975–$3.570 million [29]
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2.1 days) [36]. The shorter stay was attributed to quicker rec-
ognition of diabetes ketoacidosis with decreasing variation in
care, implementing evidence-supported order sets, and miti-
gating care inefficiencies.

Hospital Readmissions

Implementing an IDMS also has the potential to reduce costs
and financial penalties stemming from excess readmission
rates of patients living with diabetes. A retrospective cohort
study of adult patients with diabetes found that blood glucose
on admission was not a significant predictor of cost, but that
there was a $43 increase in healthcare cost associated with
each 10 mg/dL increase in blood glucose upon hospital dis-
charge [37]. Additionally, patients who experience persistent
hyperglycemia throughout their hospitalization are more like-
ly to be readmitted within six months of discharge than pa-
tients whose average blood glucose remained below 140 mg/
dL (51% vs 37%) [33]. A study of over one million hospital
admissions found that individuals with diabetes who have
high glucose variability on the last day of their hospital stay
are at increased risk for 30DR [38].

Effects of an IDMS on readmission rates have been mixed.
Several studies have demonstrated reductions in readmission
rates between 10 and 17% [13, 17, 28], while other studies found
no effect [18, 34, 39]. For example, Ostling et al., found that
IDMS reduced 30-day repeat visits to the emergency department
or readmission to observation status, but had no effect on inpa-
tient readmission rate [40]. However, Mandel and colleagues
found that patients co-managed by the IDMS team had a mean
30DR that decreased over time from 25% to 14.29%, and these
patients had a lower median 30D than patients not co-managed
by the IDMS team [13, 14]. In another study, hospitalized pa-
tients with diabetes were randomly assigned either to usual care
(94 patients) or supplemented with the diabetes team (85 pa-
tients), consisting of an endocrinologist and diabetes specialty
nurse. They observed a 15% 3-month readmission rate for pa-
tients receiving IDMS as compared to 32% for the control group
[29]. The difference in readmission rate persisted at 6 months,
even though both groups were similar in terms of co-morbidities
and expected LOS during initial hospital admission.

Another cost-effectiveness study of IDMS versus a primary
service team retrospectively evaluated 392 patients for read-
mission rate and frequency, length of stay, and hospital costs
[28]. Despite the IDMS team facing a significantly higher rate
of patients with in-hospital complications and increased dia-
betes complexity, the 30-day readmission rate to medical ser-
vices for patients receiving IDMS care was 30.5% lower than
without supplemental care. It should be noted that the 30DR to
surgical services was 5% higher in the IDMS group relative to
the primary service team group. Authors speculated that
higher 30DR may be attributed to the surgical team being
“slightly more inclined to consider late consultations” to the

IDMS team. Additionally, surgical units used routine dis-
charge process, while medical units utilized a comprehensive
discharge pathway based on risk category.

Hypoglycemia Reduction Cost Savings

A cost analysis performed in Italy estimates that a 20% reduc-
tion in the rates of hypoglycemia can lead to savings of
€47,769 per 100,000 individuals [41]. There is mixed evi-
dence on the implementation of glucose management pro-
grams and a corresponding reduction in severe or non-severe
hypoglycemia. A multidisciplinary glycemic management
team implemented at the Johns Hopkins Hospital led to a
19% reduction in the frequency of hypoglycemia among
adults in the non-ICU setting between 2006 and 2009 [42].
On the other hand, implementing the IDMS program in an-
other hospital resulted in a reduction of the monthly average
glucose value in the ICU setting from a mean of 169.4 to
123.5 mg/dL with a marginal change (decrease of 0.01%) in
the prevalence of severe hypoglycemia (<40 mg/dL) despite
7.98% of glucose readings showing hypoglycemia (<70 mg/
dL) [15]. The difficulty in interpreting the impact of the pro-
gram in this regard may be attributed to the types of patients
assigned to the IDMS. For example, another intervention
study notes that increased hypoglycemia and hyperglycemia
frequency in the IDMS group was unsurprising because
“[their] patients tend to be younger, usually on insulin pumps,
treated with complex insulin regimens and [had] higher blood
glucose variability” [28].

Legal Costs Associated with Litigation Due to Hypoglycemia

Suboptimal glycemic management leading to a severe out-
come or diabetes-related complication such as hypoglycemia
can be a source of medical litigation against the hospital or
individual physicians. For example, a 42-year old female with
a known history of severe hypoglycemic episodes suffered a
hypoglycemia event that led to a coma and permanent brain
damage in 2004 [43]. Notably, the notation on the patient’s
chart regarding her hypoglycemia after taking a beta-blocker
previously said, “Thanks. We’re watching closely.” This legal
case was settled for $4 million. An even larger payout oc-
curred in an unfortunate case of a 59-year-old woman who
died after being discharged with an insulin prescription order
that was mistakenly written for eighty insulin units instead of
eight [44]. The jury awarded the victim’s family $140 million.
We speculate that IDMS expertise may help prevent/reduce
severe glycemic events and diabetes-related complications,
and therefore prevent litigation, leading to further cost sav-
ings. Other strategies include prescriber and nurse education
around safe insulin dosing and administration, computerized
insulin dosing systems and structured insulin order sets in the
electronic health record.
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Resource Allocation during a Hospital Stay

Patients living with diabetes with suboptimal glycemic man-
agement are at increased risk of delayed wound healing, neu-
rological ischemia, infection, and poorer outcomes related to
the reason for admission [45]. It is thus expected that a re-
duced LOS has a multiplier cost savings effect by also obvi-
ating the additional resources a patient with diabetes may re-
quire for a new complication arising during a prolonged hos-
pital stay. The fewer the complications that arise, the fewer
additional procedures and subspecialty consultations will be
required for the patient. For example, the longer a patient
remains on a ventilator, the greater the risk of acquiring an
infection.

A study of the National Hospital Discharge Survey from
2004 of 370,785 inpatient records found that the hospital cost
of uncontrolled diabetes without complications was $552 mil-
lion ($52,294 per admission), but this skyrocketed to $1821
billion ($124,510 per admission) for patients with a diagnosis
of uncontrolled diabetes with ketoacidosis [46]. Additionally,
there was an increased cost for other complications such as
hyperosmolarity ($14,572) and diabetic coma ($4948) per
hospitalization.

The IDMS initiative has not only been shown to decrease
the resources allocated to multi-morbid diabetes patients but
to also improve more appropriate use of resources. In Texas
Children’s Hospital, implementing a program led to a relative
17% increase in patients receiving an evidence-based diabetes
evaluation [36]. There was also a 19% increase in these pa-
tients receiving intravenous insulin within 1 h of the order
being placed and a 50% increase in transitioning to subcuta-
neous insulin within 4 h of being indicated.

Long-Term Cost Savings

Keeping appointments and following the recommended
therapy after a hospital admission presents another area
of financial benefit as a result of IDMS implementation.
One study found that patients seen by the IDMS team
were more likely to keep up with post-discharge prima-
ry-care/surgery appointments (87.8% versus 69.5% for
the primary services team) and/or endocrinology ap-
pointments (32.8% vs. 2.3% for the primary services
team) [28]. Patients participating in a pediatric diabetes
case management program were able to have more tele-
phone contact with the educator (or endocrinologist if
needed) and kept up more with follow-up appointments
than nonparticipants, yielding $1350 in savings per pa-
tient based on averted future hospitalizations and emer-
gency department visits [47].

While more research is needed to measure the long-term
cost savings from IDMS once a patient is discharged, im-
provements in the transition of care can have a profound

effect. Decreasing the number of diabetes-related complica-
tions over time that require hospitalization such as stroke,
ischemic heart disease, amputation/ulceration, and end-stage
renal disease would lead to further reductions in cost and
resource utilization [48].

Challenges of IDMS-Related Research

As described above, the current body of evidence suggests
that the implementation of multi-disciplinary IDMS teams is
associated with reductions in the main drivers of cost of hos-
pitalization: LOS and 30DR. However, these studies frequent-
ly suffer from limitations in their methodology. For example,
studies of 30DR often describe discharge and readmission to a
single hospital. However, patients may be readmitted to a
different hospital than the one fromwhich they are discharged.
Depending on the payor model for a particular state or health
system, this cost of re-hospitalization may not be properly
accounted for in single-hospital studies.

Next, few studies are prospective and such studies
have small numbers of subjects making generalization
of results challenging. Most studies of LOS and 30DR
are retrospective. Consequently, such studies may be
biased, since IDMS consultations are likely to be re-
quested for more complex patients. Therefore, compar-
ing LOS and 30DR for patients in whom IDMS was co-
managing patients as compared to those in which IDMS
was not involved is difficult to do unless a proper con-
trol group is chosen. Also, some studies focus on a
particular patient populations (e.g., post-cardiac surgery
or critically ill patients), limiting the generalizability of
results.

While major medical societies have suggested glycemic
targets for inpatient glycemic management, there are no na-
tional benchmarks for targets to which hospital systems are
held accountable. This situation makes it less likely for hos-
pitals to invest in glucose management programs as compared
to programs that directly impact reportable conditions. From a
research perspective, studies often describe different thresh-
olds at which interventions occur and different thresholds for
determining LOS and 30DR. Standardization of glycemic tar-
gets would allow studies to be compared and increase the
generalizability of results.

Finally, the modeling cost of hospitalization is not uniform
across different studies and it may be difficult to estimate or
compare certain costs (e.g., intravenous insulin treatment,
catheter-associated line infections, or antibiotic treatments).
In a similar vein, the payor model is different across health
systems. For example, making cost estimates in a nationalized
health system is different from those in a fee-for-service
model.

As a result of the above challenges, readers are advised
to integrate a variety of studies and arrive at an educated

Page 5 of 9     5Curr Diab Rep (2021) 21: 5



determination for their particular patient population and
health system.

Approaching Cost-Benefit Analyses of IDMS

It is important to garner the attention of stakeholders in “build-
ing a business case” for IDMS [14]. Given the start-up costs
that a hospital may need in initiating an IDMS program, a
long-term explanation of the program’s benefits and cost sav-
ings should be clear to hospital administration.

One of the issues in building a robust business case for
IDMS is the heterogeneity of IDMS programs when applied
to various healthcare institutions and patient populations.
Shortening the length of stay by 1 day for ICU patients with
diabetes in an urban county hospital will not be the same as
providing similar services in a non-intensive care setting in a
rural hospital. While the reduced length of stay has been ob-
served for patients with medical admissions, it has not been
consistently shown for patients with surgical admissions [31].
The cost savings may also vary based on whether the IDMS is
consulted early or later in the patient’s hospital course, and if
the consultation is reactive (i.e., after the primary team is un-
able to manage the patient’s glycemia) or proactive (i.e., pa-
tient with increased risk for glycemic complications flagged
for IDMS consult upon admission). Evidence-based method-
ologies for measuring and reporting cost savings are needed.

Two ways of conceptualizing the cost-benefit analysis in-
clude cost aversion and throughput. Cost aversion refers to
fewer resources being spent on the patient due to improved
glycemic outcomes, and the savings here are especially seen

for shorter LOS for a predetermined reimbursement tied to a
diagnostic-related group [15]. This can be seen as the oppor-
tunity cost of improved management from the IDMS relative
to the primary care team. Even when the management deci-
sion by IDMS is to more intensively manage a patient’s glu-
cose levels, this is likely to result in cost savings. For example,
intravenous insulin therapy is costlier than a subcutaneous
regimen, but improved glycemic outcomes will decrease rates
of central line infection, which range in cost from $3700 to
$56,167 per occurrence [49, 50].

When patients are discharged earlier, the increased bed
availability enables the hospital to admit more patients with
a billable diagnostic code. This cost-benefit is known as
“throughput” [15]. Table 2 presents different examples of
how cost savings have been reported and discussed in the
literature.

IDMS and the COVID-19 Pandemic

In the era of the global COVID-19 pandemic, factors such as
the postponement of elective procedures and decreased num-
ber of surgical admissions put hospitals across the USA into
challenging financial straits. An analysis of rural hospital sus-
tainability found that a quarter of rural hospitals in the USA
are at a high risk of shutting down unless improvements are
seen in their financial situation [51]. Joblessness during the
pandemic will also affect insurance rates across the country,
placing further strain on Medicaid programs and making pa-
tients less likely to seek health services [52].

Table 2 Key examples of reporting cost savings in inpatient diabetes management service (IDMS)

Cost savings category Selected quote

Reduced number of complications “A reduction in central line infections also has been observed. Since implementation
of these glycemic management measures in the intensive care units, the rate of
catheter-related bloodstream infection has been reduced 33.5% (compared
with the rate in the year preceding the program)” [15]

Throughput “The 0.26-day length-of-stay (LOS) reduction among the 6876 discharges for patients
with diabetes equates to 1788 days saved per year. These 1788 days lead to an incremental
annual inpatient volume of 350 patients with an average LOS of 5.11 days.
Multiplying this incremental inpatient volume by the hospital’s $6357 revenue
margin per patient translates to a throughput value of $2,224,029 for the year.
The significance of this value is even greater when expenditures are factored in.
Based on the salaries for the Program Director, Program Administrative Office Assistant,
as well as consultant fees for the Medical Director and the data management and
product services provided by American Healthways, this throughput value
yields a 467% return on investment.” [15]

Annual savings “Postulated cost savings for calendar year $2.975–$3.570 million” [14]

30DR “Mean 30-day readmission rate decreased by 10.71% (P = 0.046)” [14]

Reduced LOS “Two years after the IDMS was established, it is gratifying to note that the in patients
co-managed by the DCS, mean LOS decreased by 27%.” [14]

LOS = length of stay

30DR= 30-day readmission
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Multiple studies have suggested that diabetes is associated
with a greater risk of increased morbidity and mortality from
COVID-19 infection [52–56], which may be related to glyce-
mic outcomes [56], although a causal association has not yet
been shown. IDMS and inpatient glycemia management may
be more important now than ever; although simultaneous
pressures exist to reduce consultations during the current pan-
demic. Infection control teams may place a priority on con-
serving personal protective equipment and reducing the num-
ber of provider-patient interactions to minimize the spread of
disease within the hospital. Inpatient diabetes telehealth ser-
vices during the COVID-19 crisis has been successfully im-
plemented across the Johns Hopkins Health System, which
allows the hospitals to preserve personal protective equipment
and limit physical exposure between patient and provider
while increasing access to specialized diabetes care [57]. As
noted above, IDMS programs may offer cost savings and can
still be deployed efficiently by providing synchronous
telehealth visits or asynchronous data review even during
the pandemic.

Future IDMS Research Opportunities

Future research can further elucidate whether resources
invested in diabetes management programs return both
cost and clinical benefits. In a randomized controlled trial
of patients receiving IDMS consultation versus patients
whose glycemic management is managed solely by the
primary team, researchers will be able to control for pa-
tient characteristics and compare the impact of an early
versus late IDMS referral based on trial design.
Controlling for baseline characteristics between both trial
groups is expected to amplify the observed benefits of an
IDMS team, as patients who are assigned to IDMS in real
life tend to be sicker or have more complex glycemic
management needs. There is also a need to standardize
definitions to better understand the cost savings of
IDMS, such as classifying length of stay by 24-h intervals
or number of different days the patient remained in the
hospital.

Other areas of potential research in glycemic management
methods include prospective cohort studies to better under-
stand the impact of IDMS in younger patient populations with
type 1 diabetes and resulting prevention of diabetes
ketoacidosis-related complications during the inpatient stay.
Given the variety of forms a multi-professional diabetes care
team can take, more research should be performed to under-
stand the optimal model for healthcare institutions based upon
available resources and patient populations. Additionally,
studying how IDMS varies across states which have varying
penalties for hospital readmissions and under various payment
models such as bundled payments is also important.

Conclusion

In this review, we summarized the clinical and financial ben-
efits of IDMS, a hospital program for intensive glycemic man-
agement that has been increasingly studied in recent years.

Due to the challenging financial climate in healthcare and
the COVID-19 crisis affecting people with diabetes more se-
riously, the cost-saving aspects of IDMS related to the length
of stay, hospital readmissions, hypoglycemia, litigation, re-
source allocation, and other long-term outcomes will be even
more beneficial to hospitals and patients. Most hospitalized
patients with diabetes are admitted to community hospitals in
the USA (due to a significantly larger number of community
hospitals). Although IDMS are commonly established at large
academic centers, we have shown that the cost-benefits may
translate to the community hospital setting despite differences
in staffing models and resources. Further research is needed in
the area of the clinical and financial benefit of IDMS, as pre-
vious studies are limited by their retrospective methodology
and the lack of well-designed prospective studies and control
groups.
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