
A multi-phase, mixed methods evaluation of a machine learning screening tool for malnutrition

• Malnutrition is common & underdiagnosed in hospital patients
• It is associated with increased morbidity, mortality, & healthcare costs

Importance

Developed, tested, and evaluated ML classifier (MUST-Plus) to 
screen for malnutrition using a retrospective cohort of data from 
one large, urban healthcare facility 

Phase 1-Quantitative Phase 2-Qualitative
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Key Findings - Workflow

Phase 3-Quantitative

• Machine learning (ML) technology is appealing for screening
• Registered dietitians (RDs) conduct malnutrition assessment 

Evaluated implementation into RD clinical workflow (post implementation) across multiple facilities

Semi-structured qualitative interviews
17 RDs interviewed of 24 approached (70.8%), representing 36.9% of RDs using MUST-Plus output
Interviewed via Zoom, 40 minutes
Transcribed verbatim, coded by team, iteratively analyzed, theme tables developed

Assessed outcomes across six facilities: 
Productivity rates:
usability Do RDs use the score?

(visited by RD/predicted high risk)
success How accurate is the prediction?

(RD identified MLN/predicted high risk), 
documentation How often do RDs record MLN in 

flow sheet? (MLN recorded in 
flowsheet/qualifying baseline hospitalizations)

Impact: admission to diagnosis lag, rate of diagnosis

Key Stakeholders/Roles

Hospital administration (promoted ML tool development)
Frontline physicians (provided input on nutrition-related guidelines 
& malnutrition documentation)
Data scientists (developed, trained, tested tool, trained RDs)
RD leaders (input on interface development, trained RDs)
RDs (feedback on interface & output)

Key Findings

MUST-Plus superior to previously used screening tool:
73% sensitivity (30% higher)
77% specificity (6% higher)
84% AUC (17% higher)

Led to

Expansion of MUST-Plus over 2 year period to 5 other facilities 
serving diverse patient populations
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Evaluation scientists/Qualitative researchers (designed/conducted study, wrote/presented findings)
Data scientists, Hospital administration, RD leaders (provided question input/ contributed to writing/presentation) 
RDs (participated in study)

Key Stakeholders
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Publication

Key Stakeholders/Roles
Data scientists (conducted analysis, contributed to writing)
Evaluation scientists (Interpreted data, Wrote findings)
RD leaders (Helped improve data quality, contributed to writing)
Hospital administration (promoted QI efforts, contributed to writing)

Key Findings
MUST-Plus was successfully scaled & improved outcomes:

Usability rate-all facilities above 90%
Success rate-all facilities above 40%
Documentation improved
Admission to diagnosis lag improved
Rate of diagnosis increased

Publication (under review)
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screening tool: A multicenter retrospective cohort study.  

• Early detection is important for timely intervention
• Hospitals are required to screen for malnutrition

Figure 1. MUST-Plus Score within RD workflow
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Next steps

Improve documentation rates
Conduct follow-up survey on usefulness, accuracy

“[The score] is less 
defining how long we're 
spending with the 
patients and more 
defining who we are 
seeing. I do think that it 
is helping us capture 
malnutrition patients 
earlier.”
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