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Abstract

Background: Gaps in hospital-based nutrition care practices and opportunities to

improve care of patients at risk of malnutrition or malnourished have been demon-

strated by several US hospitals implementing quality improvement (QI) projects. This

study examined the impact of nutrition care process improvements focused on better

documentationof identification anddiagnosis ofmalnutrition in5hospital services and

differences between nutritionally targeted vs nontargeted services.

Methods:Dataonmalnutrition risk screening, nutrition assessment,malnutritiondiag-

nosis, and nutrition care plan delivery were collected from 32,723 hospital encounters

for patients admitted to the intensive care unit, pulmonology, oncology, urology, and

generalmedicine services (targeted) aswell as the rest of the nontargeted hospital ser-

vices between 2017 and 2019.

Results:Higher rates of morbidity in targeted service patients compared with those in

the patient population admitted in the nontargeted services were observed, including

higher rates ofmalnutrition risk (37.43%vs19.16%,P< .001), higher rates ofmoderate

and severe malnutrition first identified by a registered dietitian nutritionist (20.27%

vs 9.67%, P < .001), and malnutrition diagnosis confirmed by an admitting physician

(16.72% vs 6.74%, P< .001).

Conclusions: The findings suggest sustained improvements in confirmed rates of mal-

nutrition identification and diagnosis are achievable. Targeting malnutrition QI efforts

to hospital services with higher patient morbidity is an effective method for improving

malnutrition diagnosis, in particular in hospitals with limited resources, which in turn

can result in improved nutrition care delivery.
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CLINICAL RELEVANCY STATEMENT

Malnutrition is a common and costly challenge in medical inpatients.

This study analyzed a quality improvement initiative to improve diag-

nosis of malnutrition. Improvements in the rate of diagnosis were

achieved in targeted hospital services. The quality improvement initia-

tive also improved communication asmeasuredby agreement between

physician diagnosis and dietitian assessment and improved the rate of

nutrition care plan implementation.

BACKGROUND

Implementation of effective nutrition care processes for medical inpa-

tients who are at risk ofmalnutrition ormalnourished have been found

to be cost-effective,1 but such processes are often overlooked and

underutilized. Gaps in nutrition care practice result in poor patient out-

comes and increased costs.2,3

A number ofUShospitals have demonstrated that nutrition-focused

quality improvement (QI) programs or initiatives can be effectively

implemented to improve patient care while improving the health

and economic outcomes of at-risk/malnourished patients.4–6 Effective

implementation of standardized metrics is key to measuring progress

and assessing the impact of initiatives on both processes and patient

outcomes.5–7 Most reported data have focused on the impact of

hospital- or subpopulation-level changes on practice and outcomes,

with fewer studies examining QI projects targeted to certain services

or subpopulations thatmay receive the greatest benefit from improved

nutrition care.

The Malnutrition Quality Improvement Initiative (MQii) was devel-

oped to help hospitals in the US improve nutrition care for patients

with malnutrition or at malnutrition risk.8,9 MQii resources include

(1) a toolkit to help hospitals implement best-practice malnutrition

care10 and (2) four malnutrition-focused electronic clinical quality

measures (eCQMs).6 The MQii Toolkit and eCQMs are being used

by over 290 hospitals to implement best nutrition care practices as

part of QI projects.6 MQii hospitals collect, analyze, and share data

on patient nutrition care and implementation of nutrition-focused QI

projects.

UNC Medical Center (UNCMC) is a public, academic teaching hos-

pital with >950 beds, noted for specialties in cardiology, trauma, gas-

troenterology, nephrology, pulmonology, cancer, neurology, and burn

care.7 As an MQii participant, UNCMC implemented a QI project

from 2017 to 2019 focused on completion of nutrition-focused phys-

ical assessment of patients at malnutrition risk, improving physician

alignment with registered dietitian nutritionist (RDN) assessment,

and confirmation with malnutrition diagnosis. Emphasis on imple-

mentation of the QI project varied across services. This study eval-

uated how assessment and diagnosis of malnutrition varied across

services.

METHODS

The UNCMC Clinical Nutrition Department partnered with clini-

cal documentation specialists, nurses, and physician champions from

across the hospital to assess nutrition care gaps. The team identified

improving coordination between RDNs and physicians regarding the

confirmation of malnutrition diagnosis when identified by RDNs as an

opportunity to improve patient care.

The UNCMCQI team implemented a malnutrition diagnosis educa-

tion intervention with resident physicians of 5 participating services

(intensive care unit [ICU], pulmonology, oncology, urology, and general

medicine). The remaining 48 nonparticipating services were catego-

rized as nontargeted services (eg, cardiology, endocrinology).

Malnutrition documentation in the electronic health record (EHR)

was modified to include RDN and physician documentation of nutri-

tion status to facilitate better coordination between RDNs and physi-

cians. Staff resourceswere reorganized and greater effortwasmade to

communicate nutrition assessment resultswith physicians.No changes

were made to UNCMC’s process of screening patients by the admit-

ting nurse or the manual nutrition consult request process. Data on

malnutrition screening rate, assessment rate of patients at malnutri-

tion risk, confirmation rate ofmalnutrition diagnosis by physicians, and

overall malnutrition diagnosis rate in targeted services were collected

via electronic extraction using a data query of the EHR to monitor

progress.

The team also addressed nutrition assessment policies for clarity

and efficient use of human resources. In 2018, the medical center

reviewed best practices, obtained clinician feedback on intervention

priorities, and prioritized screening consultations to best allocate

staffing resources. Internal guidelines on the practice of nutrition

assessment were also adjusted. The QI project was reviewed by the

facility’s Institutional Review Board (IRB) and an exemption obtained

(IRB number: 17-0992).

Data on 32,723 hospital encounters from both baseline (May to

August 2017) and 2 follow-up periods (July to October 2018 and

February to May 2019) were extracted from the EHR system. The dis-

tribution of encounters across services and pre-post QI are outlined

in Table 1. The follow-up periods reflect time frames after the hospi-

tal’s period of initial engagement in the MQii (2018) and after more

thorough clinician education and engagement had taken effect and

additional staff were onboarded to support continuity of QI efforts

(2019).

Analysis

Descriptive statistics are reported on all variables of interest. Differ-

ences across groups were evaluated using χ2 tests. Results were con-
sidered statistically significant if P ≤ .05. All analyses were performed

using SAS 9.4.
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TABLE 1 Study population by targeted service andQI project implementation

Study population by period

Indicator Pre-QI baseline (May to August 2017) Post-QI period (July toOctober 2018 and February toMay 2019)

Targeted services 1964 3882

Nontargeted services 8728 18,080

Abbreviation: QI, quality improvement.

RESULTS

Table 2 compares malnutrition screening and diagnosis rates in tar-

geted and nontargeted services. Althoughmalnutrition screening rates

were similar in targeted and nontargeted services (>98% in both), a

significantly higher percentage of patients in targeted services were at

malnutrition risk (37.4%vs19.2%,P< .0001), hadnutrition assessment

findings ofmoderate to severemalnutrition (20.3%vs 9.7%, P< .0001),

and had a malnutrition diagnosis (16.7% vs 6.7%; P-values < .0001).

Patients admitted to targeted services were also more likely to see an

RDN (35.6% vs 22.4%, P< .0001). Less than 40% of patients who were

identified as being at malnutrition risk at screening received a com-

pleted nutrition assessment by an RDN. Finally, there was a significant

increase in malnutrition diagnosis from the pre-QI to post-QI period in

targeted (13.5%vs 18.4%; P< .0001) and nontargeted (6%vs 7.1%; P=

.0003) services.

Keynutrition indicatorswerealso examinedat the individual service

level (Table 3). Oncology and ICU patients showed the highest nutri-

tion risk before and after the QI project; pulmonology also had a high

percentage of patients at risk. The percentage of patients diagnosed

as malnourished increased in each service post QI project. The largest

increases were in pulmonology (7.2% absolute increase) and ICU (6.6%

absolute increase). General medicine and urology reported the largest

relative increases in malnutrition diagnosis (49.9% and 62.1%, respec-

tively) but had low pre-QI rates of malnutrition diagnosis compared

with those of the other targeted services. The increase in malnutrition

diagnosis was greater in targeted than nontargeted services in both

absolute and relative terms.

The difference between the percentage of patients identified as

malnourished by RDNs and physicians decreased post QI. Pre-QI,

RDNs identified a higher percentage of patients as malnourished in

all services compared with physicians, and the average difference

between the percent of patients identified as malnourished was 6.9%.

Post QI, the average absolute difference in the percentage of patients

identified as malnourished decreased to 3.3%. This suggests a greater

level of agreement between RDNs and physicians on patient malnutri-

tion status. Post QI, there was a significant increase in the percent of

patients in the generalmedicine andurology services receiving anRDN

nutrition care plan after being diagnosedwithmalnutrition.

Table 4 examines RDN and physician agreement and disagree-

ment on patient malnutrition status. RDN and physician agreement

increased in all targeted services post QI, whereas agreement was

effectively unchanged in nontargeted services. The increase in agree-

ment was statistically significant in the oncology, pulmonology, and

urology services (P< .05).

DISCUSSION

This nutrition-focused QI project was successful in several aspects.

First, the rate of malnutrition diagnosis increased in the targeted

service areas as physicians focused on identifying malnourished

patients. Second, the level of agreement between RDNs and physi-

cians in identification of malnourished patients increased, suggest-

ing improved communication and coordination between practitioners.

Third, the percentage of patients with diagnosed malnutrition receiv-

ing an RDN-developed nutrition care plan increased in 2 (urology

and general medicine) of 5 targeted services, indicating that patients

who needed nutrition care were more likely to receive it. This con-

tributes to a growingbodyof evidenceonnutrition-focusedQI projects

being effective in addressing patient nutrition care.3–6,8,11 Fourth,

the high percentage of oncology patients identified as being at mal-

nutrition risk or malnourished supports previous work demonstrat-

ing that oncology patient populations have important nutrition care

needs.12,13

RDN and physician agreement on malnutrition identification is key

in several aspects of patient care. Agreement between care providers

leads to communication of similar messages to patients, reduced

patient confusion, and improved patient satisfaction and treatment

compliance.14 Diagnostic agreement also facilitates earlier discussions

between treatment providers on appropriate nutrition interventions.

Previous studies have linked early nutrition intervention to shorter

hospital stays, reduced infection rates, and reduced unplanned read-

mission rates.3,4,15

Effective care coordination between RDNs and physicians is only

possible when medical teams have sufficient knowledge and training

in nutrition care, a common understanding of the definition of mal-

nutrition, and a mutually defined workflow and EHR functionality.16

General nutrition education may be lacking among physicians, as stud-

ies have found that only 25% of US medical schools provide a dedi-

cated nutrition course.17 However, physician education in real-world

clinical practice settings has been recognized as a feasible approach to

improvingpatient nutrition care.15,18,19 Therefore, improvednutrition-

focused training and education would facilitate better communication

and coordination of efforts between physicians and RDNs in patient

nutrition care.

Despite meaningful gains in nutrition care, there remains room for

improvement. Automating thenutrition consult request, aswasdone in

previous QI studies,3,15 through the EHR removes the barrier of man-

ual entry and improves timeliness to assessment, identification, and

intervention. Effective use of telemedicine may expand the reach of

RDNs, allowing them to consult patients remotely during the weekend
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or evenings or at locations that donot havea full-timedietitian.20 Exist-

ing evidence from full census assessment audits has found that a larger

proportion of the hospital populationwasmalnourished thanwas orig-

inally diagnosed.21

Limitations

This study has several limitations primarily associated with the use of

observational study design, which prevents the identification of causal

relationships. Thus, observedassociations in this study shouldbe inves-

tigated furtherwith experimental or quasi-experimentalmethods. This

project relied on a convenience sample of encounters with available

data, and no matching analysis was performed; thus, the baseline and

control groups are not of similar size. Patients in the baseline and QI

groups were seen at different times of the year, leaving open the pos-

sibility of causes unrelated to the QI such as seasonal differences and

secular trends in terms of patient characteristics, needs, and care deliv-

ered. Staffing shortages acknowledgedby thehospital could impact the

true extent to which malnutrition was identified. Ultimately, this could

mean that even more patients needed nutrition care and intervention

than were identified. This study did not examine how the nutrition

care improvements in this study translated topatient outcomes. Future

work should explore the connection between nutrition care improve-

ments and patient outcomes.

CONCLUSION

Targeting efforts to address the quality of nutrition care to patient

groups that are at higher clinical risk may help hospitals with lim-

ited staffing resources attend to highest-risk patients. Implementing

standardized measurements for malnutrition indicators stratified by

services in the hospital may help hospitals identify services with the

greatest need for nutrition care improvement and facilitate targeted

QI efforts. Such targeted efforts assist healthcare systems in contin-

uing their QI processes while adjusting to meet unanticipated public

health demands. Targeted efforts may also benefit hospital systems

with severely limited resources. Coordinating nutrition care processes

across disciplines, automating referral forRDNconsults, and continued

improvements in EHR documentation within compliance standards

mayhelphospitals to identifymalnutrition in a timely fashionand result

in more malnourished or at-risk patients receiving optimized nutrition

care.
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