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ABSTRACT
Malnutrition in hospitalized patients has long been recognized as a contributor to poor patient outcomes; malnutrition often leads to
higher costs of care. Thus, it is important to improve the identiﬁcation of patients who are at risk for malnutrition or already
malnourished and to initiate treatment to optimize outcomes. The Malnutrition Quality Improvement Initiative (MQii) is based on a
dual-pronged approach consisting of a set of four electronic clinical quality measures and a Quality Improvement Toolkit that support
delivery of high-quality malnutrition care by clinicians including nurses, registered dietitian nutritionists, and physicians. A large pilot
hospital validated the four malnutrition electronic clinical quality measures (screening for nutrition risk, assessment, care plan, diagnosis), demonstrating their value in support of continuous quality improvement for hospital-based malnutrition care with the ultimate
goal of better patient outcomes while reducing health care costs.
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THE PROBLEM: HIGH
PREVALENCE OF
MALNUTRITION IN
HOSPITALIZED PATIENTS

T

HE PREVALENCE OF MALNUtrition reﬂects an important
unaddressed need in patient
care. From 20% to 50% of patients may be at risk for malnutrition
or are malnourished upon hospital
admission.1-4 Due to inconsistent practices for risk identiﬁcation and assessment, only 5% to 8% of inpatients are
diagnosed with malnutrition during
their hospital stay, when the actual incidence may be much higher.5,6 There are
still signiﬁcantly disjointed processes
with regard to malnutrition risk identiﬁcation and diagnosis in the hospital
that have limited the ability to capture
the true at-risk and malnourished
population.7 Malnourished patients
typically experience longer hospital
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stays and higher rates of mortality and
readmissions.8-10 This gap in the recognition of malnutrition is an opportunity
to employ a quality improvement (QI)
strategy. Nutrition-focused QI is expected to help change care processes
in ways that can promote best practice
for identiﬁcation and treatment of
malnourished patients. In fact, application of QI has recently been shown to
yield better patient outcomes while
reducing health care expenditures.11-14

SEEKING A SOLUTION:
IMPLEMENTING
MALNUTRITION-FOCUSED QI
The ﬁrst step in optimizing malnutrition care is to identify patients at risk
for malnutrition. Patients’ clinical data
can be accessed from their electronic
health record (EHR), and such data can
be used to identify those at risk for
malnutrition. However, electronic clinical data alone—without speciﬁc quality metrics and guidelines for use—may
fall short of recognition and management of malnourished patients.15 These
constraints limit the ability to meet
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evidence-based care standards and
leverage the EHR in addressing gaps in
care.16 Therefore, a more integrated
approach is needed to assist all clinicians on the interprofessional care
team in capturing and leveraging clinical data for improved decision making
and for delivering cost effective quality
care.17 The development of the
Malnutrition Quality Improvement
Initiative (MQii) is an innovative
approach to overcoming these issues.18
The MQii links standards of clinical
nutrition practice with EHR technology.
It also uses an online toolkit of resources to create an effective and efﬁcient system to identify, treat or
intervene, and continue to follow patients with malnutrition.

What Is MQii?
The MQii is a partnership between
the Academy of Nutrition and Dietetics (Academy), Avalere Health,
and other key stakeholders. The aim
of the collaboration is to advance
evidence-based, high-quality care for
hospitalized older patients who are at
ª 2019 by the Academy of Nutrition and Dietetics.
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risk for malnutrition or are actually
malnourished.18
The MQii offers clinicians the necessary tools—both measurement and
clinical guidance—to leverage hospital
EHR infrastructure and to achieve improvements in malnutrition care processes. The MQii provides (1) a set of
four electronic clinical quality measures (eCQMs) and (2) the MQii Toolkit,
a set of resources that guide implementation of process improvements to
help all clinicians in the care team
achieve high-quality care.19

eCQM

CMS
MUC
number

Measure description

Measure objective

#1

MUC16294

Completion of a
malnutrition
screening within 24
h of admission

Patients aged18 received a
malnutrition screening and
results are documented in
their medical record within
24 h of their admission to the
hospital.

#2

MUC16296

Completion of a
nutrition assessment
for patients
identiﬁed as at risk
for malnutrition
within 24 h of a
malnutrition
screening

Patients aged65 who were
identiﬁed to be at risk of
malnutrition from a
screening were provided a
nutrition assessment within
24 h of the screening.

#3

MUC16372

Nutrition care plan for
patients identiﬁed as
malnourished after a
completed nutrition
assessment

Patients aged65 who were
assessed and found to be
malnourished should also have
a documented nutrition care
plan in their medical record.

#4

MUC16344

Appropriate physician
vs dietitian
documentation of a
malnutrition
diagnosis

Patients aged65 who were
assessed and found to be
malnourished should have a
physician-conﬁrmed
diagnosis of malnutrition
documented in their medical
record to ensure care plan
implementation and transfer
of necessary medical
information upon discharge.

The Nutrition Care Process and
Workﬂow Elements: What Are
Clinical Quality Measures and
eCQMs?
The Centers for Medicare and
Medicaid Services (CMS) develops
standards and regulations that guide
the delivery of safe, high-quality,
effective
health
care.
Providers
receive ﬁnancial incentives to demonstrate their performance on certain
predetermined clinical quality measures that have been developed to
ensure the health care delivered meets
CMS requirements and regulations.20
The Health Information Technology
for Economic and Clinical Health Act,
enacted as part of the American Recovery and Reinvestment Act of 2009,
set the framework to incentivize providers to implement EHRs.21 CMS has
since moved to develop regulations
that promote electronic platforms for
health information, including eCQMs,
to help facilitate the measurement of
health care quality in the digital
age.22,23 By 2016, hospitals were
required to submit their performance
on speciﬁc eCQMs as part of the CMS
Inpatient Quality Reporting and EHR
Incentive Program.20
In alignment with these CMS initiatives, the Academy, Avalere Health, and
other key stakeholders developed the
ﬁrst-ever eCQMs for malnutrition care
as part of the MQii. The malnutrition
eCQMs were developed based on a
substantive review of the literature and
guidance from a technical expert panel
(Figure 1). The eCQMs were unique,
because they were among the ﬁrst
eCQMs speciﬁcally developed for an
electronic platform, vs other quality
measures that had been developed for
different platforms and were then
adapted to ﬁt EHRs. The four eCQMs
September 2019 Suppl 2 Volume 119 Number 9

Figure 1. Malnutrition evidence-based electronic clinical quality measures (eCQMs)
that align with malnutrition care workﬂow. CMS¼Centers for Medicare and Medicaid
Services; MUC¼measure under consideration.
were evidenced-based and aligned
with the recommended approach to
the interdisciplinary malnutrition care
workﬂow.24-27

Real-World Testing of the
Malnutrition eCQMs
Increased focus on health care quality
and value has led to a proliferation of
programs that rely on quality measure reporting to assess quality of
care. Hospitals may be reporting as
many as 1,600 quality measures for
up to 49 different programs.28 However, some hospitals have struggled
to assess the net cost of reporting
because of fragmentation across

hospital cost centers, volatility in
reporting requirements, and the difﬁculty in measuring the impact of
improved outcomes on ﬁnances.29
However, parallel research with
physician practices has reported
heavy reporting burdens on administrators and staff who ﬁnd that some
tools and resources intended to help
achieve optimal performance are
impractical.29 This is because many
performance-incentive
programs
have speciﬁc requirements, but lack
guidance on parallel improvements in
clinical processes as has been
demonstrated across various settings
of care.15,30 These constraints hamper
the ability to implement quality
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measures, meet evidence-based care
standards, and leverage EHR technology for addressing gaps in care.16
Therefore, new approaches are
needed to assist clinicians in
leveraging clinical data for improved
decision making in delivering quality
care.17 Malnutrition care in the hospital is a speciﬁc gap area that can
beneﬁt from new approaches. The
MQii was speciﬁcally designed as a
new dual-pronged approach to
implement measures and implementation tools that leverage a hospital’s existing EHR. The goal is to
achieve improvements in malnutrition care that result in reduced clinical practice variability and better
patient outcomes, thus aligning with
CMS standards.
It was important to conduct an initial
pilot of the dual-pronged approach to
establish “proof of concept” for the use
of eCQMs for malnutrition care. The
pilot would demonstrate how eCQMs
could be operationalized in a realworld clinical setting. Selection
criteria for a pilot institution included
an established EHR system, a highly
engaged physician champion, and
expert clinical and informatics groups.
Based on these criteria, a midwestern,
800-bed academic hospital, serving
36,000 patients annually, was selected
as the pilot site.
In 2016, the hospital team participated in a multi-institutional MQii
Learning Collaborative, which was a
group of six hospitals exchanging best
practices for MQii implementation.
The pilot’s main objectives were to
determine the feasibility, reliability,
and validity of the four malnutrition
eCQMs. The testing approach was in
accordance with guidance as outlined
by the National Quality Forum31 and
the CMS Measures Management System Blueprint.32 In addition, eCQM
implementation, supported by the
MQii Toolkit, was evaluated to
improve the malnutrition care workﬂow process. The method for the
development, optimization, and use
of the MQii Toolkit is described elsewhere.19 The results of the 2016-2017
evaluation of the malnutrition eCQMs
are reported in this article. The institutional review board approval protocol number for this study is
201512716, from the University of
Iowa Institutional Review Board IRB01 Biomedical.
S34

PILOTING THE MALNUTRITION
eCQMs: FEASIBILITY,
RELIABILITY, AND VALIDITY

codes using a nationally accepted terminology standard, and workﬂow.
Subsequently, reliability and validity
testing were performed on patientlevel data to determine how well the
malnutrition eCQM measure speciﬁcations reliably and accurately reﬂected
the data captured and reported from
the hospital’s EHR. This testing
included evaluating the consistency
between EHR data and data derived
from chart abstraction (where trained
chart abstractors collected data from
the EHR).
The assessment of eCQM feasibility
demonstrated that the hospital’s EHR
was able to capture the data for
whether a nutrition screening and
subsequent nutrition assessment had

The hospital MQii team, comprised of a
physician, registered dietitian nutritionists (RDNs), nurses with clinical
documentation improvement expertise, an informatics group, and report
analyst, were all involved in mapping
the hospital’s existing malnutrition
care workﬂow.
First, feasibility was assessed by
mapping the malnutrition eCQM speciﬁcations to the hospital’s EHR to
ensure that the required deidentiﬁed
patient-level data were captured for
eCQM reporting. The feasibility review
included a review of data availability
and accuracy, ability to incorporate

Table 1. Reliability and validity testing results for critical data elements across four
malnutrition eCQMsa—agreement between EHRb and chart abstraction

Data element name

% Agreement

Kappa statistic of
reliability (95% CI)

Data elements with structured data for EHR extraction
Completion of a malnutrition screening within 24 h of admission (eCQM #1)
Completion of a malnutrition
screening

100

1.0

Malnutrition screening within 24 h
of admission

97

0.87 (0.81-0.93)

Malnutrition screening score

95

0.88 (0.84-0.92)

Completion of a nutrition assessment for patients identiﬁed as at risk for
malnutrition within 24 h of a malnutrition screening (eCQM #2)
Nutrition assessment

98

0.96

Nutrition assessment within 24 h of
screening

92

0.46 (0.35-0.57)

Appropriate documentation of a malnutrition diagnosis (eCQM #4)
Documentation of malnutrition
diagnosis
Data element name

89

0.28 (0.16-0.40)

% Agreement
between
chart
abstractorsc

Kappa statistic of
reliability (95% CI)

Data elements with only chart abstraction available
Nutrition care plan for patients identiﬁed as malnourished after a completed
nutrition assessment (eCQM #3)
Nutrition care plan documented

83

0.58 (0.52-0.64)

Nutrition assessment ﬁndings

91

0.68 (0.61-0.75)

a

eCQM¼electronic clinical quality measure.
EHR¼electronic health record.
c
Nutrition Care Plan Document and Assessment Findings were not available for electronic extract, % agreement is
reported as agreement between independent chart abstractors.
b
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been completed. Results for reliability
and validity demonstrated acceptable
scores for several critical data elements
(Table 1). However, there was inconsistent reliability for data elements
focused on the degree of malnutrition
(ie, nutrition assessment ﬁndings) and
the presence of a nutrition care plan.
These data were limited to manual
abstraction from the EHR because
documentation was in an unstructured
and nondiscrete format such as manual
text entry. Thus, at the time of testing,
eCQMs with data embedded in the EHR
had higher levels of reliability and
validity than those that required
manual chart abstraction.
After completing reliability and
validity testing, the hospital MQii
team explored whether the measurement of malnutrition care processes using the four malnutrition
eCQMs could identify opportunities
for process improvement. To accomplish this step, the performance data
on the four malnutrition eCQMs were
analyzed, and performance scores
were calculated, revealing several
gaps in clinical nutrition care processes (Table 2).

PROCESS IMPROVEMENTS
Process improvements, focusing primarily on the three largest gap areas—
malnutrition
screening,
nutrition
assessment, and physician documentation of malnutrition diagnosis—were
then implemented using the resources
available in the MQii Toolkit to educate
the staff and modify how information
was documented in the EHR.

Malnutrition Screening (eCQM#1)
For eCQM #1, 472 patients (17.1%) were
missing a documented nutrition
screening in their medical record. Of
those who were screened, 1,949 patients (70.7%) met the quality measure
criteria of screening within 24 hours
and 335 patients (12.2%) were
screened, but not within 24 hours. The
screening workﬂows were subsequently assessed, revealing disparate
screening practices taking place between patients in intensive care units
(ICU) and non-ICU patients. Because
the hospital’s EHR system captured ICU
and non-ICU screenings separately, the
true proportion of patients being
screened was not reﬂected in the

Table 2. Baseline eCQMa performance scores for pilot hospital
Measure
denominator

Measure
numerator

Performance
rate (%)b

2,756

1,949

70.7

346

98

28.3

3: Nutrition care plan for
patients identiﬁed as
malnourished after a
completed nutrition
assessmentb

32

27

84.4

4: Appropriate physician
documentation of a
malnutrition diagnosisc

32

18

56.3

Measure title (eCQM #)
1: Completion of a
malnutrition screening
within 24 h of admission
2: Completion of a nutrition
assessment for patients
identiﬁed as at risk for
malnutrition within 24 h
of a malnutrition
screening

a
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Nutritional Assessment (eCQM#2)
The implementation of eCQM #2
highlighted gaps in prompt nutrition
assessment and in data collection for
the individual components of the
nutrition assessment. Speciﬁcally
related to the latter, approximately
67.9% of patients (n¼346) were
assessed after being found “at risk” for
malnutrition. Observation notes for
these patients were extracted, and the
severity of malnutrition was identiﬁed. Malnutrition severity scores for
the patients assessed were 28.6% severe; 14.7% moderate; 7.8% mild; 37.9%
“at risk” but not malnourished; and
11.0% not malnourished or at risk.
Overall, 19.5% of patients age 65
years were identiﬁed as either mildly,
moderately, or severely malnourished.
The hospital’s EHR did not contain
assessment data elements indicating
malnutrition severity, nor did it allow
RDNs to document the presence of the
six clinical characteristics of malnutrition.33 To facilitate this improvement,
the documentation of the six characteristics was modiﬁed to use binary
(yes or no) discrete and structured data
elements. Furthermore, additional data
elements mapped to the Malnutrition
International Classiﬁcation of Diseases,
10th revision code set were incorporated to document malnutrition.34
These modiﬁcations increased physician awareness of patient malnutrition
status, enhancing the overall continuity
of care among clinicians, and assisted
in the identiﬁcation and coding of a
malnutrition diagnosis.

Nutrition Care Plan (eCQM#3)

eCQM¼electronic clinical quality measure.
Performance rates reﬂect baseline scores prior to process improvements reported later in the article.
c
Measure calculation is based off a chart abstracted sample and not representative of the entire hospital’s performance,
but of the 200 records that were reviewed for abstraction; the data required for full electronic report were not available in
the format necessary to report a hospital-wide performance rate.
b

original calculation of eCQM #1 performance. This gap was addressed by
aligning the screening workﬂows,
beginning with the data capture to
improve the screening rate reﬂected by
eCQM #1. The data capture process was
revised to reﬂect inclusion of screened
patients admitted directly to the ICU.
Subsequently, a revised data extraction
demonstrated that the eCQM #1 performance rate improved to 90.5%
(P<0.01).

Testing of the nutrition care plan data
element demonstrated inconsistent
reliability, revealing a need for better
discrete and structured documentation
of care plan data. Improvements to the
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malnutrition care workﬂow did not
include changes to the nutrition care
plan component that were not prioritized at the time of the pilot given the
high-performance rate demonstrated
by chart abstraction.

Malnutrition Diagnosis (eCQM#4)
One major limitation in identifying the
prevalence of a malnutrition diagnosis
during a hospital stay is the variability
in where physicians document a
malnutrition diagnosis in the medical
record. A malnutrition diagnosis may
be documented in an electronic medical problem list, which is readily
captured by eCQM measurement, or
documented in a text format, which is
not readily available for eCQM measurement. Initial performance on
eCQM #4 was 56.3%, which represented the number of patients who had
a malnutrition diagnosis documented
on their problem list when malnutrition was identiﬁed by the RDN in the
patient’s nutrition assessment. Subsequently, the hospital now encourages
the diagnosis of malnutrition to be
added to the patient’s problem list, if
the diagnosis is supported by a nutrition assessment completed by the RDN
and conﬁrmed by physician’s assessment. This electronic capture of nutrition assessment data has improved the
identiﬁcation of malnutrition by physicians and enhanced their clinical decision making and management of
malnutrition.

Overall, the hospital has engaged in
cyclic reiterative process improvement
initiatives since 2014 to close process
gaps in malnutrition evaluation and
improve the accuracy of malnutrition
assessment. Involvement in piloting
the eCQMs from 2016 to 2017 has helped to sustain improvements over time
in the diagnosis of malnutrition
(Figure 2). As malnutrition knowledge
and socialization of the improved process continues to spread throughout
the hospital, these numbers may
continue to improve. The rate for ﬁscal
year 2018 already surpasses the 8%
ﬁgure reported in the most recent national surveillance numbers.6

PRACTICE APPLICATIONS
The ﬁndings indicate that a dualpronged approach consisting of the
suite of validated malnutrition eCQMs,
complemented by the MQii Toolkit,
can help clinicians understand performance measured by clinical metrics
and implement improvements in a
rapid-cycle approach. Rapid-cycle QI
allows for multiple improvements
within a brief period to achieve a
much broader goal and sustain those
achievements.35 The clinically meaningful eCQMs quantiﬁed the existing
gaps in care at the pilot site, and the
MQii Toolkit included the means for
achieving improvements.
This pilot evaluation supports the
evidence demonstrating the value of
continuous monitoring of clinical

14.0%
11.8%

12.0%
10.0%

8.2%

8.0%

9.9%

5.6%

6.0%
4.0%

9.1%

3.6%

4.6%

2.0%
0.0%

FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018

Figure 2. Rate of adult malnutrition identiﬁed after inpatient admission. FY¼ﬁscal
year.
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practice improvement, accompanied
by meaningful eCQMs for QI.17,36 Pilot
evaluation ﬁndings are also consistent
with previous studies identifying that
actionable assessments of EHR-sourced
quality data require guidance on QI
strategies and technical support for
proper implementation.36-41In turn,
implementation success is dependent
on effectively staffed interdisciplinary
teams with expertise in malnutrition
assessment, clinical documentation,
EHR workﬂows, and coding terminologies important for quality reporting.42
As seen in the pilot evaluation, process
improvements may enhance clinical
documentation practices to facilitate
better monitoring and tracking of atrisk and malnourished patients and to
solidify a hospital malnutrition workﬂow with the potential of lessening the
burden of malnutrition reporting efforts. The evaluation was not designed
to measure direct impact on patient
outcomes, but this could be an area for
further follow-up and study.
The long-established lack of clinical
awareness of the problem of malnutrition among hospitalized patients
continues to be a major gap in quality
of care.6,43 Lack of meaningful quality
measurement in malnutrition diminishes the ability to determine to
what extent malnutrition best practices are employed in the hospital. For
example, The Joint Commission has
incorporated
standards
requiring
accredited hospitals to have an established process and criteria for
screening, assessment, and development of nutrition plans.44 However,
there is evidence that these standards
have not resulted in the consistent
adoption of recommended processes
for malnutrition care including identiﬁcation and proper documentation to
facilitate treatment.45 Therefore, the
validated eCQMs complemented by the
MQii Toolkit can serve as useful tools to
help clinicians achieve clinically
meaningful quality metrics by ﬁlling
gaps in existing workﬂows. Health care
policy decision makers should consider
this framework when developing new
initiatives to address health care value
through the improvement of patient
outcomes and reduced health care
costs across care settings.
The ﬁndings may help address challenges hospitals and clinicians face in
complying with some of the major
areas of QI emphasized by Medicare in
September 2019 Suppl 2 Volume 119 Number 9
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its National Quality Strategy23 and in
various quality reporting programs.
There is evidence that newly implemented value-based payment models
and payment reforms are stimulating
investments in health information
technology to support the shift to
patient-centered and outcomes-driven
health care.40 Notably, CMS included
clinical practice improvement activities
as a category in the Merit-Based
Incentive Payment System.46 The
implementation of advanced qualityand value-based programs has spurred
the integration of health system data
across care settings to track quality of
care and facilitate better population
health management.47 As a result,
there is an increased focus on care
transitions and coordination across
care settings to improve patient outcomes and reduce costs and resource
utilization.48,49 Thus, there is an opportunity for expansion of the MQii
beyond acute care.

CONCLUSIONS
The dual-pronged approach using the
four validated eCQMs and the supporting MQii Toolkit may be a valuable
strategy to support clinicians and
interprofessional care teams with
implementing clinically meaningful
metrics and QI projects focused on
achieving
quality
objectives
for
malnutrition care. Integrating the hospital malnutrition workﬂow using the
MQii recommended process has the
potential to lessen the burden of
malnutrition reporting and, most
importantly, to improve nutrition care
for all patients.
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