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Reprint of: Development and Evaluation of a
Global Malnutrition Composite Score

Q

UALITY MEASURES PROLIFerated in the late 1990s and
early 2000s and were ﬁrst
tied to ﬁnancial performance
incentives with the establishment of
quality reporting programs for hospitals and then physicians.1 Quality measurement has since expanded to
virtually all provider areas of health
care in the United States. Despite this
growth, one area where a major deﬁcit
persists has been nutrition care. This
article outlines the process pursued
by the Academy of Nutrition and Dietetics (Academy) and Avalere Health
(Avalere) to develop the ﬁrst of its
kind electronically speciﬁed composite
measure addressing malnutrition care
for hospitalized adults.

QUALITY MEASUREMENT IN
MALNUTRITION CARE
In the United States, national surveillance data from 2016 indicates that as
many as 8% of hospitalized adults have a
diagnosis of malnutrition.2 However,
previous studies suggest that malnutrition and malnutrition risk may actually
be found in as many as 20% to 50% of
hospitalized patients, indicating a signiﬁcant gap in the identiﬁcation of
malnutrition.3 Malnutrition is a critical
predictor for inpatient adverse outcomes given its association with 30-day
readmissions, length of stay (LOS),
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complications, and mortality.2,4 Despite
this major gap in identiﬁcation, no
public quality reporting programs
include performance measures focused
on nutrition care or malnutrition.
Driven by the consistent and
expanding evidence of the high prevalence of malnutrition in hospitalized
patients across the United States, the
Academy, along with Avalere and other
stakeholders, developed and implemented the Malnutrition Quality
Improvement Initiative (MQii). The MQii
was established largely in response to
the need for assessment quality of care
provided to hospitalized patients who
are malnourished or at risk of malnutrition.5 Through a dual-pronged
approach, the MQii supports quality
improvement (QI) for malnutrition care
based on a set of four malnutritionfocused electronic clinical quality measures and a complementary MQii Toolkit
that includes resources guiding implementation of QI activities.6,7 A multistakeholder collaboration identiﬁed
measure gaps in malnutrition care,
which were translated into a set of individual electronic clinical quality measures (eCQMs). As part of the measure
evaluation process, a technical expert
panel had also been convened to weigh
in on the initial measure concepts from
both a clinical and technical perspective
regarding data feasibility. These eCQMs
were subsequently piloted at a large
hospital in the Midwest, and the testing
results demonstrated that the measures
were usable for identifying key
improvement areas in malnutrition care
related to identifying risk, assessing for
clinical malnutrition, developing the
appropriate care plan, and ensuring the
diagnosis of malnutrition is documented to support follow up care.8 The
individual eCQMs that were tested are
outlined in Figure 1.
The initial pilot testing of these novel
malnutrition-focused eCQMs demonstrated that it was feasible to collect
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the data from existing hospital electronic health record systems, and that
the measures met minimum reliability
and validity testing requirements as
established by expert consensus.9
Subsequently, the tested measures
were adopted by a national learning
collaborative of hospitals all implementing the principles of the MQii. A
group of 27 US hospitals reported use
of the four eCQMs to guide various QI
projects focused on improving care
provided to hospitalized patients who
are malnourished or at risk of malnutrition.10 The participating collaborative hospitals reported changes in
measure performance based on implementation of cyclical quality improvement initiatives at their respective
institutions. With this new aggregate
data, multivariate analyses were conducted to identify the relationships
between performance on these implemented eCQMs with patient outcomes
of 30-day readmission and LOS. The
study results concluded that the measures could be successfully implemented in a cohort of diverse hospitals
in the United States. Furthermore, the
study demonstrated that when supported by QI tools, the hospitals were
able to see meaningful improvements
in measure performance. In addition,
the multivariate analysis demonstrated
that all four measures were signiﬁcantly associated with outcomes of 30day readmissions and patient LOS.10

THE GLOBAL MALNUTRITION
COMPOSITE SCORE
These initial studies were crucial in
establishing the evidentiary basis for
the four malnutrition-focused eCQMs,
which were being adopted across
dozens of hospital systems throughout
the country. As work with the Centers
for Medicare and Medicaid Services
(CMS) continued, an external panel of
experts from CMS provided feedback to
develop a composite measure—The
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(GMCS)—constructed from the four individual eCQMs. CMS deﬁnes a composite measure as a performance
measure representing a “combination
of two or more component measures,
each of which individually reﬂects
quality of care, into a single performance measure with a single score.”11
Composite measures facilitate the
grouping of multiple quality of care
constructs into a single value that more
comprehensively assesses quality. The
intent is that the composite performance score can be inﬂuenced in some
way by each component score and have
a summary score that can reﬂect the
totality of the components. The feedback produced by a composite measure
condenses a broader range of metrics
that would be more challenging to
otherwise assess comprehensively.
Best practices for composite measure
development11 include ensuring all
included component measures have a
common orientation or focus (eg, domains of a speciﬁc area of health care
quality) that may be broad in nature
(overall quality of care in a disease state)
or narrow (adherence to a speciﬁc set of
guidance), composite component measures are justiﬁed by clinical evidence,
presence of a demonstrated a gap in
care or outcomes, and component
measures are empirically evaluated for
reliability and validity.
Learning from the experience of
building and testing the individual

malnutrition-focused eCQMs referenced above, the Academy and Avalere
(the measure development team)
launched a composite measure development process to implement the
feedback received from the external
review.

scores for the following component
measures:
1.
2.

3.

Developing the GMCS
The measure development team studied existing composite measures and
identiﬁed an initial framework and
objective for the eventual composite
measure. Informed by the experience
of the hospitals implementing the individual malnutrition-focused eCQMs,
the development team determined the
focus of the proposed composite measure would be on optimal malnutrition
care for adults aged 65 years and older
who are admitted to inpatient service
and receive care appropriate to their
level of malnutrition risk and/or
malnutrition diagnosis if identiﬁed.
The GMCS includes four component
measures that are ﬁrst scored separately as proportion measures.12 The
four component measures (Figure 2)
represent slight variations from the
original individual eCQMs (Figure 1).
The composite measure components
were established using empirical
testing by determining which individual components would most contribute
to a sound overall composite score. The
overall composite score is derived from
averaging the individual performance

4.

Screening for malnutrition risk
at admission;
Completing a nutrition assessment for patients who screened
for risk of malnutrition;
Appropriate documentation of
malnutrition diagnosis in the
patient’s medical record when
this is indicated by the assessment ﬁndings; and
Development of a nutrition
care plan for malnourished
patients, including the recommended treatment plan.

The process for risk identiﬁcation,
diagnosis, and treatment of malnutrition necessitates a multidisciplinary
care team that begins with identiﬁcation of an initial risk population for
more thorough assessment by a registered dietitian nutritionist (RDN). An
RDN, in turn, provides the necessary
treatment recommendations to address
nutritional status and the clinical indicators that inform a medical diagnosis
of malnutrition documented by a
physician. As described above, the four
component measures individually only
provide a fraction of the necessary information on quality of care for patients
at risk of malnutrition. For example,
knowing which patients have been
assessed out of those who were initially
identiﬁed as at risk, but not knowing
whether or not the appropriate

eCQM

Measure name

Measure description

1

Completion of a malnutrition screening within 24 h of
admission

Patients aged 18 y who received a malnutrition
screening and results are documented in their medical
record within 24 h of their admission to the hospital

2

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

Patients aged 65 y who were identiﬁed to be at risk of
malnutrition from a screening were provided a
nutrition assessment within 24 h of the screening

3

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

Patients aged 65 y who were assessed and found to be
malnourished should also have a documented
nutrition care plan in their medical record

4

Appropriate documentation of a malnutrition diagnosis

Patients aged 65 y 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

Figure 1. Individual malnutrition-focused electronic clinical quality measures (eCQMs).
October 2022 Suppl 2 Volume 122 Number 10
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Component measure name

Denominator

Numerator

Screening for Malnutrition Risk
at Admission

All patients in the measure population with
a documented malnutrition screening no
more than 48 h before admission to the
hospital

All patients in the measure population who
are documented as at risk for
malnutrition via the completed
malnutrition screening

Completion of a Nutrition
Assessment for Patients who
Screened for Risk of
Malnutrition

Patients from the measure population who
are documented as at risk for
malnutrition via the completed
malnutrition screening

Patients at risk of malnutrition who have a
completed nutrition assessment
documented

Appropriate Documentation of
Malnutrition Diagnosis for
Patients Identiﬁed with
Malnutrition

Patients from the measure population who
have a completed nutrition assessment
documented with ﬁndings of moderate
or severe malnutrition

Patients who have been identiﬁed as
moderately or severely malnourished by
the nutrition assessment who also have a
documented medical diagnosis of
malnutrition in their medical record

Development of a Nutrition
Care Plan for Malnourished
Patients

Patients from the measure population who
have a documented medical diagnosis of
malnutrition in their medical record

Patients with a documented medical
diagnosis of malnutrition in their medical
record who have a documented nutrition
care plan with treatment
recommendations to address
malnutrition

Figure 2. Global malnutrition composite score component measure details.

proportion of patients were screened
upon admission would be an insufﬁcient assessment of quality of care.
Therefore, the composite measure offers a more comprehensive assessment
of follow-through on best practices for
patients at risk of malnutrition. One
analogous example can be found in a
composite measure developed to better
assess quality of care for patients with
type 1 diabetes. Although glycated hemoglobin level is the traditional marker
for glycemic control, guidelines promote several other steps to care for patients with type 1 diabetes and track
their outcomes more comprehensively.
Therefore, the reported composite measure includes three domains of care with
corresponding component measures:
management tools, diabetes care assessment, and complications risk.13
Composite measures reﬂect the individual component measures of which
they are comprised. Consequently, a
composite measure’s validity and usefulness is dependent on the accuracy of
the individual measures as well as the
methodology for combining the individual measures into a combined
measure. The National Quality Forum
outlines four key steps to developing a
composite measure:14
S44

1.

2.

3.

4.

Deﬁning the composite measure’s purpose and theoretical
framework,
Selecting the appropriate individual component measures for
inclusion,
Establishing the methodology
for combining the selected
component measures, and
Empirically testing the validity
and reliability of the overall
composite

Similar to individual performance
measures, composite measures must
also be tested to demonstrate reliability (that the measure is well
deﬁned and can be implemented
consistently
within
and
across
measured entities), and validity (that
the measure logic and scoring accurately captures the intent of the measure).11 In the case that individual
components have not been empirically
tested, developers should ﬁrst ensure
that the individual components are
empirically sound and robust before
considering their inclusion in the
composite. After being evaluated
individually, the components can
be incorporated in one of the many
aggregation
approaches
outlined
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above and tested as a set to ensure
reliability and validity in predetermined combination.

GMCS Development
Methodology
The ﬁndings from the outcome analyses were used to inform the inclusion
and exclusion of data elements and
modiﬁcations to the existing individual
malnutrition eCQMs in a newly proposed GMCS.10 As determined by the
empirical validity testing outlined in
the Composite Measure Evaluation
section below, each of the main components of this measure is strongly
correlated with outcomes that have
been empirically associated with
malnutrition, including 30-day readmissions and hospital LOS. The measure development team identiﬁed that
each component was correlated in a
signiﬁcant way to both malnutrition as
a clinical outcome as well as the
sequelae of untreated malnutrition,
including readmissions and longer LOS.
Components that were excluded from
the proposed GMCS included processoriented
timing
intervals
for
admission-to-screening and screeningOctober 2022 Suppl 2 Volume 122 Number 10
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to-assessment to reduce methodological complexity of the GMCS.

Rationale for Measure Scoring
The approach to measure scoring is
considerably important for composite
measures because they are a mathematical computation of multiple individual metrics. In practice, there are
several ways that composite measures
may be scored via the included components. Common methods include allor-none scoring where a binary
outcome of performance met or not
met only occurs when performance is
met on all components, any-or-none
scoring where the performance on the
composite is met if at least one of the
component measure’s performance
criteria is met, opportunity scoring is a
patient-based scoring method that is
based on a particular number of care
events being met for a patient in the
measure, linear scoring where the
composite score is based on a sum of
component scores in which the performance is met, and weighted scoring
where each component score is
assigned a weight factor and the overall composite score is the sum of the
weighted scores.
The measure development team
proposed constructing the composite
measure as an arithmetic average of
the four components weighed equally,
given that all components were significantly correlated to the important
outcomes of malnutrition, 30-day
readmissions, and LOS. In clinical
practice, all four steps are critical
components of the nutrition care process. Patients who are diagnosed and
treated for malnutrition by a care team
are often ﬁrst identiﬁed by a nutrition
screening for malnutrition risk around
the time of admission. Next, based on
the screening results, the patient is
referred to an RDN for assessment and
recommendations for malnutrition
diagnosis and nutrition intervention.
The names, denominators, and numerators of the ﬁnal composite measure components are outlined in
Figure 2. Each measure component is a
proportion with a possible performance score of 0 to 100%. After each
component score is calculated, an unweighted average of all four scores is
completed to determine the ﬁnal
composite score with a total score
ranging from 0 to 100%.
October 2022 Suppl 2 Volume 122 Number 10

Composite Measure Evaluation
Methodology
As outlined by National Quality Forum’s Measure Evaluation Criteria and
Guidance,14 all performance measures
should be tested for reliability and
validity to ensure they are precise or
repeatable (indicating reliability), and
they accurately reﬂect quality of
care provided and can identify differences in quality (indicating validity). To that end, a large analytic
patient dataset was assembled from
data reported by 56 acute care hospitals across 10 states (N ¼ 179,336).
Data were collected at the encounter
level and included information on
each
patient
encounter:
LOS,
discharge status, and 30-day readmission ﬂag, screening for malnutrition risk, nutrition assessment and
subsequent nutrition care plan
development by an RDN, and diagnosis of malnutrition by the attending
physician. Data quality was a concern
for the time-to-screening data point
for patients above the 99th percentile
and were therefore excluded from the
analysis. The capture of screening
data longer than 48 hours before
admission was also not included in
the dataset because they are considered not to be clinically reliable.

Reliability Testing. The goal of reliability testing of performance measures is to demonstrate that the
calculated composite score can detect
true differences between measured
entities (eg, hospitals or clinicians)
from random measurement error.14
Mathematically, a reliability coefﬁcient
is estimated as the ratio of true variance over the sum of the true variance
and error variance. The value is constrained to fall between 0 and 1, with
values closer to 1 indicating stronger
reliability. In most instances, a reliability index of 0.70 or greater is
regarded as acceptable for drawing
conclusions about groups, although a
value of 0.80 or higher is desirable. In
the present study, GMCS reliability was
assessed by ﬁtting an intercept-only
generalized linear mixed model
(GLMM) to the composite score data.
The GLMM variance components were
then used to estimate the intraclass
correlation coefﬁcient (ICC), a variant
of the Pearson correlation coefﬁcient
that is widely used to assess the

reliability of group- and cluster-based
measurements.15

Validity Testing at Composite
Score Level. Composite measures validity testing seeks to conﬁrm that the
composite measure score is highly associated with outcomes that have been
supported by the evidence (30-day
readmissions and LOS). The overall
composite measure was ﬁrst tested for
construct validity at the score level by
constructing a hierarchical linear
regression model. The hierarchical linear
regression model was conducted to
demonstrate that the predictability of
the model signiﬁcantly improved when
the components in aggregate were
included into the model over standard
predictors of these outcomes such as
patient characteristics and primary diagnoses. A stepwise approach was taken
to measure the explanatory power of the
malnutrition-associated measure components (ability of the components to
explain the outcome). Initially, the hospital 30-day readmissions and LOS
models were estimated using only the
demographic and clinical variables. Later,
the models were re-estimated, including
the
malnutrition
variables.
This
approach allowed the measure development team to estimate the incremental improvement in goodness-of-ﬁt from
including the malnutrition variables.
Model goodness-of-ﬁt was reported as
adjusted-R2 for the hospital LOS model
and the concordance statistic (c-statistic)
for the 30-day readmissions model.
A secondary analysis was conducted
to speciﬁcally assess the association
between the main clinical end point of
the composite measure (nutrition care
plans for patients with a diagnosis of
malnutrition) and the outcomes most
associated with malnutrition (30-day
readmissions and LOS). The analysis
intended to understand the association
of having a nutrition care plan with a
malnutrition diagnosis vs not having a
nutrition care plan.

Validity Testing for Component Measures—Critical
Data
Elements.
Validity was also studied for the
component measures by developing a
generalized linear (logistic) regression
model where medical diagnosis of
malnutrition was the response variable
and screening (completion and result)
and assessment variables (completion,
timing, and result) were the predictor

JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS

S45

PRACTICE APPLICATIONS
variables. An additional test was conducted to ensure the overall linear
model for predicting diagnosis was also
predictive of the nutrition care plan.
The hypothesis for this test is that all
predictor variables would be correlated
to the outcome of malnutrition
diagnosis and together would be a
strong predictor of the malnutrition
outcome, supporting the validity of
including these components in the
malnutrition composite.
In addition to testing the components of the measure for validity toward the outcome of the composite
measure, testing was completed to
assess the correlation between the
components and outcome of the composite measure with the clinical outcomes of patient LOS and 30-day
readmissions. This phase of testing
assessed the predictive relationship
between the set of measure components and LOS and readmissions,
adjusting for differences in patient
characteristics. A generalized linear
mixed model approach was utilized to
conduct the analyses.

determine the exclusion criteria’s inﬂuence on the facility’s score.

Composite Measure Evaluation
Results
Reliability Testing Results. Component measures were calculated using
data provided by 10 health systems
composed of 47 afﬁliated hospitals. To
be included in the reliability testing, a
reporting entity was required to have
sufﬁcient data collected on a minimum
of 20 encounters for at least three of
four GMCS component measures.
Moreover, patients were required to
be eligible for each of the four individual component measures, thereby
ensuring the completeness of data. After removing low-frequency entities
(N ¼ 7), the GLMM was ﬁtted to the
data, and the ICC was then estimated,
as described previously, using the
model variance components. The
resulting ICC value was 0.839, indicating that GMCS reliability falls within
the acceptable range20 and thus, can be
regarded as suitable for differentiating
provider groups along the measurement continuum.

Testing Composite Measure Denominator Exclusions. The two main

Validity Testing Results. The com-

exclusions for this measure are a LOS
<24 hours because those patients are
not in the hospital long enough to
receive proper assessment, and intervention care plan for malnutrition.
Patients who are transferred or discharged to hospice16,17 have signiﬁcantly different requirements for
nutrition support18,19 and those treatment plans are highly dependent on
patient preferences.
The measure development team
tested measure exclusion criteria for
both inﬂuence on the measure performance score and validity statistics for
the individual malnutrition eCQMs
when they were ﬁrst developed.8 The
measure development team tested the
measure speciﬁcations with a set of
hypothetical measure exclusions that
were determined by consensus agreement of the Technical Expert Panel
(consisting of a group of clinical and
technical experts whose guidance was
sought by the measure development
team) but were not explicitly identiﬁed
in the evidence review. The measure
performance score of each respective
testing site was assessed with and
without the exclusion criteria to

posite
measure
validity
testing
revealed that the malnutrition indicators are signiﬁcantly related to LOS
and readmissions after controlling for
the other variables that were included
in the model (ie, patient demographics,
primary diagnosis, and comorbidities)
known to be predictive of those outcomes. The R2 statistic for the LOS
model was found to be 0.063 before
the inclusion of the four aggregate
measure components and 0.288 after
(P < 0.001), and the c-statistic for the
30-day readmissions model was 0.614
before their inclusion and 0.625 after (P
< 0.01).
However, to better characterize the
predictability of current malnutrition
outcomes model for LOS and readmissions, the predictability was
compared for the Hierarchical Condition Category risk-adjustment model
implemented by CMS. The Hierarchical
Condition Category model predicts total annual health care costs and demonstrates the predictive ability for
individuals of prospective diagnosisbased models had R2 values ranging
from 0.0186 to 0.1246.21 Given the
statistics shared above, the strength of
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predictability of this model and overall
measure is adequate and comparable
to those already being implemented by
CMS for similar purposes.
The secondary analysis of the relationship between a documented
nutrition care plan and risk of 30-day
readmissions in patients with a
malnutrition diagnosis showed a statistically signiﬁcant relative risk
reduction of 24% (21.4% vs 26.5%,
respectively) in the likelihood of 30day readmissions (odds ratio ¼ 0.74,
99% CI 0.558 to 0.941). For LOS, hospitalized patients with a malnutrition
diagnosis who had a nutrition care plan
had, on average, a 3-day longer LOS
than malnourished patients without a
nutrition care plan (LOS of 9.46 vs 6.46
days, respectively; P ¼ 0.0001). Consequently, it was identiﬁed that 30-day
readmissions risk was inversely associated (care plans suggest a protective
effect for malnourished patients), LOS
was not. This is because, although patients who were diagnosed with
malnutrition, a signiﬁcant portion
never saw received an RDN assessment
and therefore did not have a nutrition
care plan documented. These patients
often were discharged earlier than
those who did receive an RDN assessment and the proper nutrition treatment plan. An item-level analysis
demonstrated, a patient with a nutrition care plan has a LOS than a patient
who does not have a care plan
regardless of malnutrition status. More
studies need to be conducted that
thoroughly examine this phenomenon
surrounding malnourished patients,
nutrition care plans, and LOS in the
data that continue to be reported by
hospitals around the country.
As reported in the results of both
analyses, the composite measure results are strongly correlated to important clinical outcomes associated with
malnutrition in the literature, 30-day
readmissions, and LOS. Furthermore,
the secondary analysis demonstrated
that nutrition care plans may be associated with a reduced risk of 30-day
readmission for those with malnutrition vs those who are diagnosed with
malnutrition but do not have a nutrition care plan.

Validity Testing for Component Measures—Critical Data Elements. As
outlined in Table 1, all main effects and 2way interactions were highly signiﬁcant
October 2022 Suppl 2 Volume 122 Number 10
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Table 1. Results of generalized linear regression model on composite outcome
Effect

df

Wald c2

P value

Screening result

2

75.1

< .0001

Time to assessment

2

1094.5

< .0001

Assessment result

2

2006.8

< .0001

screening result  time to assessment

4

480.9

< .0001

screening result  assessment result

4

609.0

< .0001

Effect

Fisher exact test

Malnutrition diagnosis  nutrition care plan

1

7584.5

< .0001

c-statistica

0.828

a

Fit of the overall score.

(all p-values <.0001), consistent with our
hypotheses. The c-statistic of 0.828 indicates an excellent ﬁt of the model to the
malnutrition diagnosis and nutrition care
plan. A c-statistic above 0.8 normally indicates a very strong predictive model. In
addition to the results in Table 1 results of
analyzing the composite measure components demonstrated that all components of the malnutrition composite
measure, including the outcome of the
malnutrition
composite
measure
(malnutrition diagnosis and nutrition
care plan) were signiﬁcantly predictive of
the outcome of LOS (P < 0.0001) and 30day readmissions (P < 0.0001).10

Composite Measure Denominator
Exclusions Testing Results. In the
original measure testing of the individual components, it was identiﬁed
that neither of the exclusion criteria
had signiﬁcant inﬂuence on the performance scores. Because measures
were constructed with and without
exclusions, no P values reached signiﬁcance when a two-tailed t test
was performed on the difference

Table 2. Composite measure
denominator exclusions t test results
Component measure
name

t test
P value

Malnutrition Screening

> 0.3

Nutrition Assessment

> 0.4

Malnutrition Diagnosis

> 0.8

Nutrition Care Plan

> 0.3

October 2022 Suppl 2 Volume 122 Number 10

between the
(Table 2).

performance

scores

Recommendations for Composite
Measure Use
Composite Performance Score
Interpretation. The results of the
validity testing at both the component
and overall composite level support the
inclusion of each of the component
measures into the composite. Each
component is independently associated with the overall quality construct
and is predictive of outcomes of interest. In aggregate, the components
together are better predictors of
important patient outcomes of care
than just patient characteristics alone.
Therefore, the unweighted statistical
average of the four components which
results in the overall performance
score for each reporting entity represents a quality construct that can be
interpreted as representing a comprehensive assessment of quality of care
for this population.
To facilitate a simpler way to
compare providers on an equal footing,
a three-tier scoring scale was established. Participating hospitals were
grouped into three tiers that reﬂect
organizations with composite measure
performance scores above, overlapping, or below the 95% estimate
generated in a bootstrap analysis
described below. If a hospital’s composite score was assigned a Tier 3
score, it was above the estimated conﬁdence interval (CI) and implies that
the speciﬁc hospital’s performance was
above the average of the estimate
developed from the aggregate of all
reporting sites. A hospital receiving a

Tier 2 score means their performance
was not meaningfully different than
the estimated mean. Finally, a hospital
receiving a Tier 1 score implies that
their composite performance score fell
below the mean estimate interval
reﬂective
of
lower-than-expected
performance.
To construct this tiering system, a
bootstrap resampling methodology
was employed to generate a 95% CI
around the composite score mean. The
95% CI is then used to group providers
into performance categories (ie, high,
medium, or low). Among hospitals that
meet the case minimum of 20 patients
and at least three reportable measures,
44.7% of hospitals were in the highest
performing Tier 3, 14.9% were in Tier 2,
and 40.4% were in Tier 1. This tiering
approach informed by the bootstrap
sample derived from the observed
performance measures was used to
appropriately distinguish sites with
varying degrees of performance among
the component measures. These differences ultimately translated to variation in performance on the overall
composite measure. The sample of
sites used in the development of this
composite measure is relatively homogeneous because the participating
hospitals
have
been
targeting
improvement on these quality measure
constructs for 1 to 3 years.

Data Capture and Reporting. As
outlined in consensus guidance from
the Academy and the American Society
for Parenteral and Enteral Nutrition, it
is recommended that hospital care
teams properly map out their existing
workﬂows to best identify the existence and structure of the necessary
data elements for reporting this
malnutrition composite measure.22
One hospital group reported their
experience and lessons learned with
initial implementation of the individual component measures that served as
a helpful guide for measure implementers to reference.23 Furthermore,
the pilot study site that originally
tested the individual malnutrition
eCQMs informed the development of
GMCS reported that the improvements
to the electronic health record workﬂows would best be pursued in a
continuous quality improvement process.8 This would allow hospitals the
time necessary to successfully modify
existing workﬂows, pilot test the
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changes, and gain clinician acceptance
and compliance with workﬂow
adjustments.8
Furthermore, other expert consensus
groups that have focused on composite
measure development and use have
recommended that any composite
measure that is developed should be
capable of deconstruction to facilitate
performance improvement.24 More
speciﬁcally, apart from reporting the
overall composite score, it is important
that providers can also see the performance on individual component measures to allow for targeted quality
improvement efforts that reﬂect the
areas of improvement unique to the
reporting entity.

Composite Measure Limitations. Of
note, a potential challenge or limitation
of composite measures is that without
a transparent and understandable
methodology, they may be limited in
providing actionable information to
stakeholders on a clinician’s performance with respect to individual
components. Moreover, the variance in
performance within speciﬁc measures
may make them highly vulnerable to a
subset of components depending on
the weighting methodology. Therefore,
composite measures need a strong evidence base to inform their development, a clearly outlined methodology,
and a robust testing for accuracy and
usefulness for them to serve as an
effective tool for measuring quality of
care.

Policy and Practice
Recommendations
Ultimately, the results of testing the
GMCS indicate that it is a compelling
and comprehensive tool for assessing
the quality of care provided to hospitalized patients, aged 65 years and
older, at risk of malnutrition. This
GMCS summarizes the key steps in the
malnutrition care workﬂow that are
necessary to identify and mitigate
malnutrition risk in a timely and
effective manner. For hospital providers, this composite measure may
very well serve as an effective tool to
understand the state of malnutrition
care in their institution and help identify critical areas for quality improvement. As shown in the empirical
testing, the collection of these indicators of malnutrition care may also
S48

be used to further study the inﬂuences
of clinical malnutrition on patient outcomes and the effect of risk mitigation
on adverse outcomes. Given the
established
relationship
between
malnutrition and critical outcomes that
have substantial implications for health
economics, further assessment of the
performance improvement on this
measure should consider inﬂuence on
health care costs.
In the existing Inpatient Quality
Reporting Program implemented by
CMS, although there is considerable
focus on some of the sequelae of
malnutrition such as pressure ulcers,
infections, 30-day readmissions, and
mortality, no measure considering the
role of nutrition has ever been included
in this program. Given the proliferation
of the GMCS component measures to
dozens of hospitals around the country
through the national hospital learning
collaborative as part of the MQii and
the rigorous empirical evaluation
standards met by the measure development team, policymakers should
consider the GMCS for provider payfor-reporting and pay-for-performance
programs like the Inpatient Quality
Reporting Program. The inclusion of
the GMCS could provide valuable information to providers, consumers, and
federal stakeholders on nationwide
performance on standards of nutrition
care practice that have considerable
implications for clinical and economic
outcomes.
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