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BACKGROUND: Nutrition interventions can alleviate the burden of malnutrition by improving patient
outcomes; however, evidence on the economic impact of medical nutrition intervention remains limited. A
previously published nutrition-focused quality improvement program targeting malnourished hospitalized
patients showed that screening patients with a validated screening tool at admission, rapidly administering
oral nutritional supplements, and educating patients on supplement adherence result in significant reductions in 30-day unplanned readmissions and hospital length of stay.
OBJECTIVES: To assess the potential cost-savings associated with decreased 30-day readmissions and
hospital length of stay in malnourished inpatients through a nutrition-focused quality improvement program
using a web-based budget impact model, and to demonstrate the clinical and fiscal value of the intervention.
METHODS: The reduction in readmission rate and length of stay for 1269 patients enrolled in the quality
improvement program (between October 13, 2014, and April 2, 2015) were compared with the pre–quality improvement program baseline and validation cohorts (4611 patients vs 1319 patients, respectively) to
calculate potential cost-savings as well as to inform the design of the budget impact model. Readmission
rate and length-of-stay reductions were calculated by determining the change from baseline to post–quality improvement program as well as the difference between the validation cohort and the post–quality
improvement program, respectively.
RESULTS: As a result of improved health outcomes for the treated patients, the nutrition-focused quality
improvement program led to a reduction in 30-day hospital readmissions and length of stay. The avoided
hospital readmissions and reduced number of days in the hospital for the patients in the quality improvement program resulted in cost-savings of $1,902,933 versus the pre–quality improvement program
baseline cohort, and $4,896,758 versus the pre–quality improvement program in the validation cohort.
When these costs were assessed across the entire patient population enrolled in the quality improvement
program, per-patient net savings of $1499 when using the baseline cohort as the comparator and savings
per patient treated of $3858 when using the validated cohort as the comparator were achieved.
CONCLUSION: The nutrition-focused quality improvement program reduced the per-patient healthcare
costs by avoiding 30-day readmissions and through reduced length of hospital stay. These clinical and
economic outcomes provide a rationale for merging patient care and financial modeling to advance the
delivery of value-based medicine in a malnourished hospitalized population. The use of a novel web-based
budget impact model supports the integration of comparative effectiveness analytics and healthcare resource management in the hospital setting to provide optimal quality of care at a reduced overall cost.
KEY WORDS: budget impact model, cost-savings, hospital length of stay, hospital readmissions,
hospital setting, malnourished inpatients, nutrition-focused interventions, quality improvement program,
value-based medicine
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been extensively studied in the field of medical nutrition.13 Hence, the utility of medical nutrition as a driver
of value-based medicine has largely remained overlooked and underappreciated as a means of improving
cost-savings at the hospital level as well as the integrated delivery network.
Given the current environment of value-based medicine as an important pathway to improving clinical outcomes for patients and for healthcare systems, Advocate
Health Care (hereafter, “Advocate”), a large accountable care organization, explored the impact of nutritional intervention, using a comprehensive quality improvement program, on health and economic outcomes of
hospitalized malnourished patients.
To analyze the cost implications of the clinical findings generated by the nutrition-focused quality improvement program,14 we developed a web-based budget impact model based on the Advocate-generated quality
improvement program data. The objective of this model
was to evaluate whether, and to what degree, an applied
nutritional intervention can result in significant cost-savings as a result of clinical improvements of patients at the
hospital and the integrated delivery network.

KEY POINTS
➤

➤

➤

➤

➤

➤

➤

Value-based medicine is increasingly essential
to achieving long-term sustainability in the
healthcare delivery model.
Malnutrition results in poor outcomes and
increased costs among hospitalized patients.
The total annual cost of disease-associated
malnutrition in the United States is more than
$147 billion.
Nutrition interventions can alleviate a significant
degree of the burden of malnutrition in the
hospital setting.
A web-based budget impact model analysis
demonstrated that properly applied nutritional
interventions result in significant cost-savings.
The total cost-savings from reduced 30-day
readmissions and hospital stay associated with
nutrition intervention was >$4.8 million; the
net savings was >$3800 per patient treated for
malnutrition.
The role of nutrition remains poorly understood
by providers, administrators, and payers.

H

ealthcare is becoming more complex across all
disciplines, at all levels, and throughout the
world.1 As a result, practicing medicine that
emphasizes the value received from an intervention (ie,
value-based medicine) is increasingly essential to the
long-term sustainability of the healthcare delivery
model.2,3 Porter and Teisberg suggest that achieving high
value for patients should be the overarching goal of
healthcare delivery, with “value” referring to the health
outcomes achieved per dollar spent.4
In the United States, the annual total direct and indirect costs of disease-associated malnutrition are between $147 billion and $157.7 billion nationally, with
$15.5 billion in direct costs alone.5,6 A recent report of
the Healthcare Cost and Utilization Project (HCUP)
that analyzed 2013 data for US hospital admissions
showed that the care of hospitalized malnourished patients costs twice as much as the cost of care of their
well-nourished counterparts, primarily because malnourished patients have prolonged hospitalizations and
increased readmission rates.7
Nutrition interventions (eg, comprehensive malnutrition screening, oral nutritional supplementation, patient and caregiver education, and discharge nutrition
planning) alleviate a significant degree of patient health
and economic burden resulting from malnutrition.8-12
However, health-related economic outcomes have not

Methods
The quality improvement program methodology and
implementation has been outlined by Sriram and colleagues in a previous publication in the Journal of Parenteral and Enteral Nutrition.14 In summary, the quality improvement program included malnutrition risk screening
at admission, prompt initiation of oral nutritional supplementation for at-risk patients, and nutrition support
and education for patients during the hospital stay and
postdischarge. A 2-group, pre-post study of malnourished
adults—International Classification of Diseases, Ninth Revision (ICD-9) codes 263.0-263.9—from any diagnosis
category was conducted at 4 Advocate hospitals: the
basic quality improvement program was implemented at
2 hospitals, and the enhanced quality improvement program was implemented at 2 other hospitals.
Each quality improvement program group included 1
teaching hospital and 1 community hospital. The teaching and community hospitals in the basic quality improvement program group had 749 beds and 273 beds,
respectively. The teaching and community hospitals in
the enhanced quality improvement program group had
638 beds and 176 beds, respectively. All the hospitals
were located in the suburbs of Chicago, IL.
At the basic quality improvement hospitals, nurses
screened all patients at admission using an electronic
medical record (EMR)-cued malnutrition screening
tool,15 and oral nutritional supplementation was provided within 24 to 48 hours to patients with scores of ≥2 on
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a malnutrition screening tool. Patients at the enhanced
quality improvement program hospitals were also
screened using the malnutrition screening tool; those
with scores of ≥2 received nutritional supplementation
within 24 hours, inpatient nutrition education, postdischarge nutrition instructions, follow-up telephone calls,
and discount coupons for retail oral nutritional supplementation purchases. The primary outcome was 30-day
unplanned readmission, and the secondary outcome was
the hospital length of stay. The quality improvement
program took place between October 13, 2014, and
April 2, 2015 (a 6-month period).
The enhanced and basic quality improvement program groups were compared with a baseline patient cohort defined as patients with a malnutrition diagnosis
and orders for oral nutritional supplementation placed in
the EMR by a nurse, a registered dietitian, or a physician
between January 1, 2013, and December 31, 2013, at 8
eligible Advocate hospitals. Hospital data were used to
determine the baseline readmission rate of eligible patients and to inform other quality improvement program
methodologic requirements. The basic and enhanced
quality improvement programs’ results were also compared with a validation cohort of patients with a malnutrition diagnosis and oral nutritional supplementation
orders between October 13, 2013, and April 2, 2014, at
the 4 quality improvement program hospitals.
The 8 eligible hospitals were evaluated for the suitability of their quality improvement program implementation; of these, 4 hospitals were selected for the study. The
selection of 2 basic quality improvement program hospitals and 2 enhanced quality improvement program hospitals was based on similar demographic and clinical characteristics of patients and hospitals, including annual
admissions rate, average patient age, length of hospitalization, race, and historic all-cause 30-day readmission rates.
After the implementation of the quality improvement
program, which demonstrated significant reductions in
unplanned all-cause 30-day readmissions and hospital
lengths of stay for both quality improvement program
hospital groups (basic quality improvement program, N
= 769 patients; enhanced quality improvement program,
N = 500 patients), the Center for Applied Value Analysis (Northampton, MA) developed a web-based budget
impact model to assess the programs’ respective cost-savings. The model calculated the cost-savings associated
with the quality improvement program for both groups
independently and combined versus the pre–quality improvement program baseline and validation cohorts. The
calculations were informed assuming a baseline malnutrition estimated rate of 50%, consistent with published
literature suggesting that malnutrition prevalence in the
inpatient population ranges from 29% to 53%.16-19

Model Design
This budget impact model is based on data from 1269
patients in the Advocate quality improvement program
compared with the pre–quality improvement program
baseline and validation data. The model’s purpose is to
assess the budget impact of quality improvement program implementation from the hospital and integrated
delivery network perspectives. The model calculates the
30-day readmission rate reduction among the total hospital-specific malnourished patient population, the mean
length-of-stay reduction among that same population,
and the associated total cost reductions.
These outputs are simulated based on the quality improvement program study outcomes for the basic and
enhanced quality improvement program cohorts, compared with baseline, and compared with the validation
cohort. The model enables predictive outcome simulations (30-day readmissions and mean length-of-stay reductions) for a time horizon between 1 and 5 years, as
well as the flexible comparison of all simulated alternatives. Throughout this article, static representations reflect the cost results calculated via a dynamic model.
Patient Population
The model is designed to be customizable for an individual hospital or integrated delivery network with multiple inputs that can be user-defined. However, to facilitate the model’s use, most of these variables are
prepopulated with nationally representative data. The
only required input to the model is the number of hospital
admissions annually. From this data point, the model estimates the hospital-specific malnourished patient population to assist institutions that do not have an accurate
estimate of their proportion of malnourished patients.
The percentage of patients with specific malnutrition-related morbidities (based on US estimates published
by Pfuntner and colleagues20) and the percentage of malnourished patients by disease (based on data published by
Norman and colleagues21 and Lim and colleagues22) are
programmed into the model as assumptions to determine
the hospital-specific malnourished patient population.
Of note, the model is intended to provide hospitals
that do not have the necessary patient data—a data deficiency that is common to many US hospitals—with
referenced, nationally benchmarked proxy data from
which to estimate the prospective impact of a quality
improvement program at their institutions. Furthermore,
the proxy data can be adjusted in the model between a
hospital’s upper and lower bounds to ensure maximum
relevance by the hospital itself.
Cost Data
The fixed and variable costs of the enhanced and basic
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quality improvement programs were estimated on the
basis of specific Advocate hospital staff time that was recorded for the implementation of the quality improvement program (mainly Information Technology staff who
modified the EMR to support the quality improvement
program), screening and diagnosing patients (eg, nurses,
registered dietitians), and the associated hourly wage
rates for these staff as reported by the Bureau of Labor
Statistics in 2014.23 In addition, the oral nutritional supplementation material costs (ie, cost per bottle) and the
cost of postdischarge telephone follow-up were included
(applied to the enhanced quality improvement program
only; Figure 1 available at www.AHDBonline.com).
The average cost of $1770 per hospital day and
$11,200 for readmission was selected using HCUP cost
data reported for adults (age range, 18 to ≥65 years) with
malnutrition-related diagnoses (ICD-9 codes 263.0263.9) using 2013 data for US hospital admissions.7 Specifically, the $1770 cost is based on calculations of re
admission cost data reported in the National Inpatient
Sample database, whereas the $11,200 cost figure is based
on cost data calculations reported in the Nationwide
Readmissions database. The National Inpatient Sample
contains data to support various types of analyses of national readmission rates for all payers and the uninsured,
whereas the Nationwide Readmissions Database contains
data on more than 7 million hospital stays annually.

Analysis Methodology
The cost data were presented in a descriptive manner
for each quality improvement program group compared
with the pre-program baseline and validation cohorts.
The baseline cohort included 4611 patients who were
admitted to 8 Advocate hospitals in 2013 and were used
to estimate the baseline readmission rate for patients
with malnutrition-related diagnoses and oral nutritional
supplementation orders. This cohort was derived before
the implementation of the quality improvement program
and was used to set the study parameters.
To validate the hospital readmission and length-ofstay estimates and to identify possible confounding issues, we extracted data post hoc for a second quality
improvement program comparator cohort of 1319 patients who had been admitted to the 4 hospitals 1 year
before the implementation of the quality improvement
program (between October 13, 2013, and April 2, 2014),
but who otherwise met the quality improvement program inclusion criteria. This cohort was derived after the
initiation of the program and matched the hospitals and
time frames.14
To calculate the percent reductions (also referred to
as “avoided readmissions”) for the 30-day readmission
rate comparisons between the baseline cohort and the

Cost-Savings with a Quality Improvement Program for
Table 1 Malnourished Hospitalized Patients: Comparing the
Baseline versus the Basic and Enhanced Cohorts
Hospital readmission rates
Basic quality
improvement
program cohort,
16.4%
(N = 769)

Enhanced quality
improvement
program cohort,
15.6%
(N = 500)

Combined quality
improvement
program
cohortsb
(N = 1269)

Avoided readmissions (observed/
expected frequencies), Nc

28

22

50

Total readmission cost-savings, $d

310,061

246,400

556,461

493

439

Baseline cohort
readmission rate,a 20%
(N = 4611)

Patient net savings, $

403

Hospital length of stay
Baseline cohort, length of stay
6.0 ± 6 days
(N = 4611)
Difference, days
Length-of-stay cost-savings, $e
Patient net savings, $

Basic quality
improvement
program, 5.4 ±
4.8 days

Enhanced quality
improvement
program, 5.3 ±
4.5 days

Quality
improvement
program cohortsb
(N = 1269)

0.6

0.7

0.64

816,678

619,500

1,436,178

1239

1131

1062

Readmission and length of stay
Combined cost-savings, $

1,126,739

865,900

1,992,639

Total quality improvement program
cost (fixed and variable costs), $

40,142

49,564

89,706

Total quality improvement
program savings in 6 months
(minus total quality improvement
program cost), $

1,086,597

816,336

1,902,933

1413

1633

1499

Patient net savings, $

Patients admitted at 8 Advocate hospitals during 2013 with malnutrition-related diagnoses
(International Classification of Diseases, Ninth Revision codes 263.0-263.9) and oral nutritional
supplementation orders.
b
Weighted averages or totals are reported as applicable.
c
Reflects rounded or exact numbers as applicable.
d
Based on HCUP readmission cost of $11,200.
e
Based on HCUP length-of-stay cost of $1770.
HCUP indicates Healthcare Cost and Utilization Project.
a

quality improvement program cohort, and between the
validation cohort and the quality improvement program
cohort, we used frequency distribution analysis to test for
deviations of the observed frequencies from the expected
frequencies. To determine the difference in days for the
pursued comparisons between the baseline cohort and
the quality improvement program cohort, and between
the validation cohort and the quality improvement program cohort, the inpatient average hospital days reported
for the different groups were subtracted.
A sensitivity analysis was performed to determine
whether the cost findings were consistent when looking
at 30%, 40%, and 50% malnutrition prevalence rates in
accordance with the current literature on malnutrition
prevalence.16-19,21,24 All analyses were calculated using the
web-based budget impact model (Figure 2 available at
www.AHDBonline.com).
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 ost-Savings with a Quality Improvement Program for
C
Table 2 Malnourished Hospitalized Patients: Comparing the
Validation versus the Basic and Enhanced Cohorts
Hospital readmission rates
Basic quality
improvement
program cohort,
16.4%
(N = 769)

Enhanced quality
improvement
program cohort,
15.6%
(N = 500)

Combined quality
improvement
program
cohortsb
(N = 1269)

Avoided readmissions (observed/
expected frequencies), Nc

44

33

77

Total readmission cost-savings, $d

490,930

364,000

854,930

638

728

674

Validation cohort
readmission rate,a 22.1%
(N = 1319)

Patient net savings, $

Hospital length of stay
Validation cohort, length of
stay 7.2 ± 8 days
(N = 1319)
Difference, days
Length-of-stay cost-savings, $e
Patient net savings, $

Basic quality
improvement
program, 5.4 ±
4.8 days

Enhanced quality
improvement
program, 5.3 ±
4.5 days

Quality
improvement
program cohortsb
(N = 1269)

1.8

1.9

1.8

2,450,034

1,681,500

4,131,534

3363

3255

3186

Readmission and length of stay
Combined cost-savings, $
Total quality improvement program
cost (fixed and variable costs), $
Total quality improvement
program savings, $
Patient net savings, $

2,940,964

2,045,500

4,986,464

40,412

49,564

89,706

2,900,822

1,995,936

4,896,758

3772

3992

3858

Patients admitted to the 4 Advocate quality improvement program hospitals a year before quality
improvement program with malnutrition-related diagnoses (International Classification of Diseases,
Ninth Revision codes 263.0-263.9) and oral nutritional supplementation orders.
b
Weighted averages or totals are reported as applicable.
c
Reflects rounded or exact numbers as applicable.
d
Based on HCUP readmission cost of $11,200.
e
Based on HCUP length-of-stay cost of $1770.
HCUP indicates Healthcare Cost and Utilization Project.

provement program groups with the baseline cohort before the program using the average readmission cost of
$11,200, the total cost-savings resulting from avoided readmissions were $310,061 (–18% among 769 patients in
the basic quality improvement program) and $246,400
(–22% among 500 patients in the enhanced quality improvement program), respectively. The net savings from
avoided readmissions per patient treated was $403 for the
basic quality improvement program and $493 for the enhanced quality improvement program, respectively. For
the combined program cohorts, the total cost-savings resulting from avoided readmissions was $556,461 and the
patient net savings was $439 per patient treated (Table 1).
When the quality improvement program results were
compared with those of the pre-program validation cohort, the total basic quality improvement program
cost-savings resulting from avoided readmissions were
$490,930 (–25.8%) for the basic quality improvement
program and $364,000 (–29.4%) for the enhanced quality improvement program, and the patient net savings
from avoided readmissions were $638 and $728, respectively. For the combined quality improvement program
cohorts, the total cost-savings resulting from avoided
readmissions was $854,930, and the patient net savings
was $674 per patient treated (Table 2).

a

Results
Table 1 and Table 2 outline the cost-savings associated with significant reductions in relative readmission
rates and hospital length of stay after the quality improvement program. Table 1 lists the cost-savings associated with reduced readmission rates and length of stay,
by group, comparing the baseline cohort (between January 2013 and December 2013) and the basic and enhanced quality improvement program cohorts during the
course of the program (between October 2014 and April
2015). Table 2 lists the cost-savings associated with reduced readmission rates and length of stay, by group,
comparing the validation cohort (between October 2013
and April 2014) with the basic and enhanced quality
improvement program cohorts during the course of the
program (between October 2014 and April 2015).
Cost-Savings Associated with Relative Reduction
in 30-Day Readmission Rate
When comparing the basic and enhanced quality im-

Cost-Savings Associated with Relative
Length-of-Stay Reduction
When comparing the 2 quality improvement program
groups to the pre-program baseline cohort, using the average hospital day cost of $1770, the total cost-savings
resulting from the reduced length of stay were $816,678
(0.6-day reduction among 769 patients) for the basic
program and $619,500 (0.7-day reduction among 500
patients) for the enhanced program.
The net savings per patient treated resulting from the
reduced length of stay was $1062 for the basic program
and $1239 for the enhanced program, respectively. For
the combined quality improvement program cohorts, the
total cost-savings resulting from reduced length of stay
was $1,436,178, and the patient net savings was $1131
per patient treated (Table 1).
When the quality improvement program results were
compared with those of the pre-program validation cohort, the total cost-savings resulting from reduced length
of stay was $2,450,034 (–1.8 day) for the basic program
and $1,681,500 (–1.9 day) for the enhanced program,
and the patient net savings resulting from reduced length
of stay were $3186 and $3363, respectively. For the combined quality improvement program cohorts, the total
cost-savings from the reduced length of stay was
$4,131,534, and the patient net savings was $3255 per
patient treated (Table 2).
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Total Cost-Savings
The cost-savings resulting from 30-day reduced readmissions and length of stay were $1,902,933 compared
with the pre-program baseline cohort, and $4,896,758
compared with the pre-program validation cohort. The
patient net savings were $1499 and $3858 per patient
treated, respectively (Tables 1 and 2).
Sensitivity Analysis
The results of the sensitivity analysis coincided with
the original findings when the prevalence of malnutrition was set at 50%. Significant cost-savings were observed for the 2 quality improvement program groups in
relation to a prevalence of malnutrition of 30% and 40%
when using the validation cohort as the comparator.
Specifically, the total cost-savings were $2,910,334 with
a 30% malnutrition prevalence and $3,907,103 with a
40% malnutrition prevalence. In addition, consistent
with the main analysis, higher total cost-savings was
observed in the basic quality improvement program
group, whereas higher patient net savings was observed
in the enhanced quality improvement program group.
Discussion
This budget impact model shows that nutritional interventions improve health outcomes and reduce the
overall costs of care of malnourished hospitalized patients. The clinical and economic outcomes of the quality improvement program thus provide the rationale for
merging patient care and financial modeling to make the
delivery of value-based medicine possible in the underserved malnourished patient population. These findings
support earlier studies identifying nutrition interventions
that generate significant value for the money spent.11,25,26
The adoption of good nutrition practices (such as the
basic and enhanced quality improvement programs) in
the inpatient setting was shown to produce significant
cost-savings as a result of avoiding unnecessary 30-day
readmissions and reducing the length of stay among malnourished hospitalized patients.
Although significant cost-savings were noted for the
basic and enhanced quality improvement program
groups, it is important to highlight that with the augmentation of the additional interventions as noted for
the enhanced quality improvement program, an increased cost-savings was seen among this group of patients, estimated at $220 per patient per stay. This is an
insight that merits further investigation, which could
help to better assess the cost-effectiveness of each of the
quality improvement program components.
In assessing these cost-savings, the HCUP average
readmission cost of $11,200 was used as a lower bound,
because it offers a conservative approach to cost-savings

calculations, and it contains cost data for all payer types
(ie, government insurance, private insurance, and uninsured).7 However, the average readmission value of
$18,478, calculated by Philipson and colleagues, was also
used in the budget impact model as an upper bound to
the cost estimate.9 Therefore, the use of the average readmission costs from the HCUP7 and from Philipson and
colleagues9 reflects a distribution of costs that is likely to
be encountered across the majority of US hospitals and
integrated delivery networks. Philipson and colleagues
obtained their value figure based on studying 862,960
inpatient episodes of adults who received oral nutritional
supplementation at 460 sites between 2000 and 2010,
and was derived from the Premier Perspective Database
data set, which included 20% of inpatient episodes across
the United States.9
The most recent statistical brief of HCUP 2013 data
concluded that the resulting cost of a readmission for malnourished patients is almost as high as $17,000 per patient,27 thereby providing support for the use of the figure
from Philipson and colleagues ($18,478) as the upper
bound to the cost estimate in our model. As a result, because the quality improvement program patient population in our analysis is very similar to that of the analysis by
Philipson and colleagues, total cost-savings of up to
$5,452,309 and patient net savings of up to $4295 would
be observed from the reduced 30-day readmissions and
lengths of stay over a 6-month period. If annualized, the
total cost-savings would be $10,904,618. These numbers
are derived by replacing the lower-bound HCUP readmission value of $11,200 with the upper-bound Philipson
value of $18,478, which are calculated using the identical
methodology illustrated in Tables 1 and 2. These savings
help hospitals and integrated delivery networks, such as
Advocate, to optimize their financial performance and to
establish value-driven changes in cost management.
Examining solutions based on nutrition-focused interventions as a value-based driver of change in the hospital
setting is a novel concept with a significant economic
upside. The results of this hospital and integrated delivery network–specific study suggest that a nutrition-focused quality improvement program offers an innovative
model that can assist healthcare systems seeking to design and deploy interventions to meet the requirements
set forth by the Centers for Medicare & Medicaid Services for advancing value-based medicine.28
The purpose of this study was to assess the effect of a
quality improvement program from a hospital and an
integrated delivery network perspective rather than from
a societal perspective. Nevertheless, the observed results
highlight the importance of building on these facility-
specific findings, and suggest the value of conducting future nutritional studies from a societal perspective,
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which may identify significant economic, clinical, and
social benefits.
This study is unique in that it is the first to assess the
impact of a novel nutrition-focused quality improvement
program together with the design of a budget impact
model that supports integration of comparative effectiveness modeling and healthcare resource management in
the hospital setting.

Limitations
This study has several limitations. First, because this
study focused on a population-based management intervention, individual-level cost data were not collected.
The scope of this project was not to assess the impact of
the integrated delivery network on episode cost data but
on cost-savings that a population-based management
approach to nutrition in the acute care setting may produce as a result of the reduced 30-day readmission rates
and hospital length of stay.
Second, this model does not account for variability in
program fidelity that could attenuate the effects on outcomes and costs beyond the 6-month integrated delivery
network study period.
Third, our calculations reflect the 2013 costs for readmission and length of stay, and the 2014 employment
wages; hence, costs in more recent periods may be needed. However, it is important to note that labor- and
state-specific cost figures will not be significantly different from the ones used in our analysis.
Fourth, the model examines the clinical and economic impact at only 1 healthcare system/integrated delivery
network. Therefore, the results at other hospitals and
systems may produce varying results.
Finally, this is an observational, real-world pre-post
integrated delivery network study design that does not
allow assessment of causality or provide for sufficient
control for different temporal confounders (eg, change in
patient mixes) that could influence the readmission and
length-of-stay improvements observed, which could result in higher or lower cost-savings.
Although these limitations are worth considering, the
model nevertheless enables providers, administrators,
and payers to appreciate how a nutrition-focused quality
improvement program can deliver significant clinical
and economic improvements.
Conclusion
The results of this study support the idea of elevating
the role of nutritional care and related interventions in
advancing value-based medicine in population-based
management. The study underscores how proper inpatient nutrition care, although frequently ignored by providers, healthcare administrators, and payers as an im-

portant aspect of healthcare delivery, is nevertheless
clinically and economically significant at the facility and
integrated delivery network levels.
Future research is needed to better understand the
cost-effectiveness of similar nutrition-focused quality
improvement programs targeting malnourished hospitalized patients in other integrated delivery networks. An
area of particular interest would be to explore how this
type of model translates into the postacute care space to
confirm the impact of similar nutrition-focused quality
improvement programs across the continuum of care. n
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STAKEHOLDER PERSPECTIVE

The Crucial Role of Nutrition Support Services for
Hospitalized Patients
By Jack E. Fincham, PhD, RPh
Professor, Department of Pharmaceutical and Administrative Sciences, Presbyterian
College School of Pharmacy, Clinton, SC

PROVIDERS: Hospitalized patients present many
challenges and opportunities for healthcare professionals to affect patient outcomes positively during inpatient care. The stress and pressure to perform above
standards and to help patients can be overwhelming.
Whether it is a surgical operation to remove cancerous
cells, growths, or invading tumors, precision is necessary for surgeons and is vital for patients and their
families. For nurses, providing patient-focused care can
positively affect patients and their families. For pharmacists, precise delivery of the right drug at the right
dose and time for the right patient is crucial for yielding
the expected benefits.

With each provider playing a pivotal role in a multidisciplinary setting and collectively providing expertise, it may be easy to assume that all is as it should be
with regard to meeting the essential needs of the patient. But could adequate nutrition be an understated
cause for concern?
The novel study by Sulo and colleagues in this issue of
the journal provides credible and excellently presented
data and findings supporting nutritional interventions to
improve health outcomes and dramatically reduce the
costs of care for malnourished hospitalized patients.1 The
utilization of their web-based budget impact model as a
template for further comparative effectiveness research
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design and analyses, and the assessment of resource management in this fashion can only improve the care of
patients in hospital milieus.
PATIENTS: In a previous article, Sriram and colleagues noted that although patients are routinely
screened for malnutrition risk at hospital admission,
which is a standard of care, the malnourished patient remains a concern.2 In their study, Sriram and colleagues
reported that the use of an electronic medical record–
cued malnutrition screening scale, the prompt provision
of oral nutrition supplements, patient and caregiver education, and sustained nutrition support significantly reduced the 30-day hospital readmission rate and length of
stay in malnourished inpatients.2
In a cross-sectional observational study of patients
with neuroendocrine neoplasia, Maasberg and colleagues noted that malnutrition is a common problem
in patients with cancer, which influences treatment
outcomes, treatment complications, quality of life, and
survival.3 After applying malnutrition screening scores,
Maasberg and colleagues reported that 21% to 25% of
patients with neuroendocrine neoplasia were at risk for
or had manifest malnutrition. They subsequently
found that the length of hospital stay was significantly
longer in malnourished patients with neuroendocrine
neoplasia, and long-term survival was greatly reduced
in these patients.3
HOSPITAL CARE: In a study involving adults in a
surgical intensive care unit, Yeh and colleagues found that
the implementation of an aggressive enteral nutrition
protocol resulted in greater macronutrient delivery and
fewer late infections compared with historical controls.4
Similarly, in their clinical practice guideline on clinical
nutrition in surgery, Weimann and colleagues noted that
early oral feeding is crucial in patients who have had sur-

gery.5 They further emphasized that a lack of nutritional
therapy can lead to underfeeding and malnutrition, which
can ultimately lead to postoperative complications.5
From a provider perspective, Zanini and colleagues
noted that malnutrition in older hospitalized adults is a
continuing problem.6 They suggested that focusing on
risk management and nutritional assessment requires
continuous encouragement and implementation.6
In the executive summary to a United Kingdom National Health Service (NHS) white paper that was
published in 2013, Robert Francis QC, who chaired the
Mid Staffordshire NHS Foundation Trust Public Inquiry, suggested, “Develop and share ever improving means
of measuring and understanding the performance of individual professionals, teams, units and provider organisations for the patients, the public, and all other stakeholders in the system.” 7 The lack of proper nutrition for
hospitalized patients was also a focus of this NHS white
paper. n
1. Sulo S, Feldstein J, Partridge J, et al. Budget impact of a comprehensive nutrition-focused quality improvement program for malnourished hospitalized
patients. Am Health Drug Benefits. 2017;10(5):262-270.
2. Sriram K, Sulo S, VanDerBosch G, et al. A comprehensive nutrition-focused
quality improvement program reduces 30-day readmissions and length of stay in
hospitalized patients. JPEN J Parenter Enteral Nutr. 2017;41:384-391.
3. Maasberg S, Knappe-Drzikova B, Vonderbeck D, et al. Malnutrition predicts
clinical outcome in patients with neuroendocrine neoplasia. Neuroendocrinology.
2017;104:11-25.
4. Yeh DD, Cropano C, Quraishi SA, et al. Implementation of an aggressive
enteral nutrition protocol and the effect on clinical outcomes. Nutr Clin Pract.
2017;32:175-181.
5. Weimann A, Braga M, Carli F, et al. ESPEN guideline: clinical nutrition in
surgery. Clin Nutr. 2017;36:623-650.
6. Zanini M, Bagnasco A, Aleo G, et al. Returning to the sacred – the importance of careful attention to patients’ nutritional needs in hospital settings. J Adv
Nurs. 2017;73:523-526.
7. Mid Staffordshire NHS Foundation Trust. Report of the Mid Staffordshire NHS
Foundation Trust Public Inquiry: Executive Summary. London, UK: The Stationery Office; February 2013. www.midstaffspublicinquiry.com/sites/default/files/
report/Executive%20summary.pdf. Accessed July 11, 2017.
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 udget Impact Model: Hospital Staff Labor Cost and Time Estimates for Basic and Enhanced Quality
Figure 1 B
Improvement Program Groups

Copyright © 2017 The Center for Applied Value Analysis, Inc. Used with permission. All rights reserved.

Figure 2 Budget Impact Model: Results Overview as Reflected in the Quality Improvement Program
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