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Step 1: Data Element Extraction and Target Computation Step 2: Personalized Target Recommendation Step 3: Stratify Progress from Target Step 4: NutriPCP Output
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Precision Behavioral Nutrition: Development of the NutriPCP 
Inference Engine for Data-driven Diet Goals in Primary Care
Madalyn Rosenthal1, Dagny Larson, RD1, Jacqueline Henning1, Eesha Nayak1, Gracia Dala, RD1, Krystal Martinez, RD1, 
Brandon Altillo, MD, MPH2, Marissa Burgermaster, PhD1,2 

Background: The Chronic Care Model posits that synergy between the healthcare system and patient self-management will improve chronic disease outcomes. Improving how diet is addressed in 
primary care could augment the benefit of dietary self-management. Collaborative goal-setting with primary care providers (PCPs) can facilitate patient behavior change. However, PCPs lack time 
and training to set effective diet goals with patients. NutriPCP aims to address this gap by presenting PCPs with a set of MyPlate-based behavioral goals prioritized using patient data.
Objective: To develop a computational system that uses dietary recall data to prioritize behavioral goals to facilitate efficient, personalized collaborative goal-setting in primary care. 
Evaluation Methods: Our team of nutrition, technology, and clinical experts confirmed the face validity of our inference engine with test data (n=12) and population-wide estimates from NHANES.
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For goals that do not align with the target, 
standardized progress ranges denote which goal(s) 

need the most attention relative to one another. 

Data elements are 
transformed as needed to 
be compared to the target 

(e.g., converting from 
grams to kcals)

Make ½ my plate fruits & vegetables
Make ½ my grains whole
Choose Lean Proteins
Choose Low Fat Meals 
Choose vegetable fats over solid fats
Drink water instead of sugary beverages 
Eat a Meal without added sugar
Reduce portion size of my meal 
Make my ¼ of my meal grains and starchy foods 

Compared to 
other goals, 
how much 

improvement is 
needed? 

Did the 
patient’s

consumed value 
align with the 

target?

Almost there

Goal Achieved

NO

Halfway there

Needs Work 

Needs Significant Work  

Goal

Relevant 
Data 

Elements 
extracted 

from 
ASA24 

Prioritized Goal List for Provider 

Consumed Value

“Target” (Personalized 
Recommendation)

YES

PCPs are presented with a list of the 
patient’s status and a list of consumed 
foods for each goal to contextualize & 

facilitate collaborative goal-setting

Compare the 
patient's actual 

consumption to the 
target

Goals that align with 
target bypass Step 3

A personalized recommendation or “target” is 
defined using evidence-based nutrient 

guidelines combined with patient 
characteristics and/or other data elements

“Target” 
(Personalized 

Recommendation)

Figure 2: Elements used for Personalized Recommended Targets

Varying types of data and information are used to personalize a patient's 

target recommendation for each goal.  

Target kcals from fat is calculated based on the 

patient’s reported kcal consumption from ASA24 

and the AMDR for total fat. Target is then compared 

to patient’s reported fat intake from ASA24.

Figure 3: Examples of Personalized Target Recommendations for Two Goals 
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Example 1: “Reduce Portion Size of my Meal”  

Target kcal consumption is calculated based on 

the estimated energy requirement for patient age 

and sex. Target is then compared to the patient’s 

reported kcal intake from ASA24. 

Example 2: “Choose Low Fat Meals”  

Patient Characteristics

(e.g., Age, Biological Sex) 

Evidence-based 

recommendations 

ASA24 Food Intake 
ASA
24

Multiple data 
elements are often 

needed to make
a goal computable

Age = 63
Sex = Male  

DGA Energy 
Recommendation

+

Nutrition Educator Core Competencies: 2.2, 8.1, 9.2 

Conclusion: We demonstrated that computational rules can automatically process recall data into prioritized behavioral goals. To our knowledge, this is the first system that personalizes MyPlate 
recommendations based on an individual’s data. This has implications for nutrition education in primary care. Future research will examine implementation feasibility for PCPs and patients. 

Kilocalories (kcal)

ASA
24

30% of Kcals from Fat 
(AMDR Recommendation) 
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