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Menu Engineering for Assisted Living Facilities

Abstract 
We design healthy menus for assisted living facilities under multiple, often conflicting, objectives and complex nutritional 
constraints. The proposed system considers various factors in the construction of menus, including the United States 
Department of Agriculture (USDA) healthy eating guidelines (HEG), chefs’ choices and experiences, diversity of menu items, 
cost, and residents’ preferences with different dietary requirements/diet patterns. A modeling framework was developed 
based on the input collected by interviewing facility managers, chefs, and dietitians. We address this complex 
multi-objective optimization problem using Mixed Integer Linear Programming (MILP). We propose a pseudo diet type 
concept using clustering and principal component analysis to represent multiple distinct eating patterns in the same diet 
type. The modeling framework utilizes various approaches to incorporate different stakeholders’ perspectives in the decision 
processes, including a satisficing approach to represent the menu diversification goals of chefs and goal programming to 
prioritize nutritionists’ points of view while ensuring the autonomy of patrons. The efficacy of the proposed approach is 
demonstrated using two use cases of a setting containing over 300 menu items and three diet profiles. The final menus are 
evaluated based on the following performance metrics: total preference score, deviations from the HEG, and total cost.
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