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Supplementary materials:  Application of acceptability in dietary optimisation models – a systematic review.

Table S1. Search terms and hits recorded for search in April 2023
	#
	Query
	Results from 23 May 2023

	1
	(diet or diets or dietary).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	1,412,235

	2
	(modelling or modeling).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	827,636

	3
	(optimisation or optimization).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	430,500

	4
	(optimise or optimize).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	300,213

	5
	2 or 3 or 4
	1,480,466

	6
	linear programming.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	3,526

	7
	5 or 6
	1,482,232

	8
	1 and 7
	28,611

	9
	acceptab*.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	452,234

	10
	8 and 9
	808

	11
	limit 10 to yr="2013 -Current"
	613

	12
	limit 11 to human
	519

	13
	limit 12 to English language
	519

	14
	remove duplicates from 13
	340



Table S2. Search terms and hits recorded for search in May 2024
	#
	Query
	Results from 11 April 2024

	1
	(diet or diets or dietary).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	1,481,957

	2
	(modelling or modeling).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	873,647

	3
	(optimisation or optimization).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	461,916

	4
	(optimise or optimize).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	323,925

	5
	2 or 3 or 4
	1,575,397

	6
	linear programming.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	3,690

	7
	5 or 6
	1,577,227

	8
	1 and 7
	30,933

	9
	acceptab*.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	477,259

	10
	8 and 9
	897

	11
	limit 10 to yr="2023 - 2024"
	130

	12
	limit 11 to human
	109

	13
	limit 12 to English language
	109

	14
	remove duplicates from 13
	71



Table S3. Search terms and hits recorded for search in June 2025
	#
	Query
	Results from 11 June 2025

	1
	(diet or diets or dietary).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	1,589,849

	2
	(modelling or modeling).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	954,160

	3
	(optimisation or optimization).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	517,004

	4
	(optimise or optimize).mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	373,106

	5
	2 or 3 or 4
	1,748,666

	6
	linear programming.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	3,970

	7
	5 or 6
	1,750,621

	8
	1 and 7
	35,114

	9
	acceptab*.mp. [mp=ti, ab, hw, tn, ot, dm, mf, dv, kf, fx, dq, bt, nm, ox, px, rx, an, ui, sy, ux, mx]
	516,929

	10
	8 and 9
	1008

	11
	limit 10 to yr="2023 - 2024"
	141

	12
	limit 11 to human
	128

	13
	limit 12 to English language
	128

	14
	remove duplicates from 13
	87



Table S4. Definitions of three paths utilised for data extraction on defining acceptability. Adapted from Sobal and Bisogni (31).

	Path
	Definition

	Translation
	The use and/or adaptation of existing perspective.

	Deduction
	The process whereby experts use their own expertise, experiences, and observations to develop new models or definitions. 

	Induction
	The use of information from citizens to ground models or frameworks in the perspective of food citizens. 













Table S5. Six-step framework for thematic analysis, adapted from Braun & Clark (2006)
	Steps
	Description of the authors’ methodological approach

	Step 1: Become familiar with data
	All studies read by C.B. minimum three times and quantitative and qualitative data extracted, 10% of studies read by M.A.M independently and any issues discussed with B.dR. 

	Step 2: Generate codes
	C.B. coding features of qualitative data across entire dataset.

	Step 3: Search for themes
	C.B., gathered all data relevant to each theme in excel document.

	Step 4: Reviewing themes
	C.B., M.A.M and B.dR reviewed and discussed generated themes. See Table S5 for Evolutionary process of thematic analysis

	Step 5: Defining themes
	C.B. refined themes and names following discussions. 

	Step 6: Writing-up 
	C.B. identified and wrote about relevant themes for results and discussions. All authors critically reviewed, revised and approved the manuscript.



Table S6. Evolutionary process of thematic analysis 
	Extracts from the data
	Potential themes and meaningful groupings
	Final themes and sub-themes
	Definition or Application of Acceptability

	"Cultural acceptability has to do with local foods and local agricultural history." (pg. 697)(2)

"…sociocultural acceptability"  (pg. 877)(3)
	Local food, history, social
	Cultural

	Definition

	"…acceptability of the diets (via. "more familiar meals")…" (pg. 6)(5)
	Familiarity, already known, recognised, common
	Familiar
	Definition

	"To avoid unrealistic dietary changes…" (pg. 953)(6)
	Realistic, contextual foods, accessible, realistic vs unrealistic
	Feasible
	Definition

	"The theoretical acceptability of the modelled diets was maintained by constraints limiting:…" (pg. 179)(13)

"Food acceptability referred to the maximum theoretically acceptable changes in food quantities, compared with the current observed diet." (pg. 3)(14)
	Theoretical application of acceptability with constraints
	Theoretical
	Definition

	"…acceptable in a variety of contexts." (pg. 10)(10)

"...cultural habits are satisfied by considering the country-specific structure of the meals and an appropriate set of dishes to compose the menu.” (pg. 6)(11)

“After all, different regions have different definitions of food culture and different quantitative methods, so it is necessary to make sustainable dietary recommendations according to the regional and cultural environments…” (pg. 9)(12)
	Country specific meals, acceptability can change based on context
	Context specific
	Definition

	"Fourth, the acceptability of some recommendations might be low for different reasons (palatability, convenience, habits, medical conditions, etc.) (4547), because few women reported consuming” (pg. 1588) (15)
	Palatability part of acceptability
	Palatable
	Definition

	"…it also increases cultural acceptability by staying as close as possible to each observed diet and accounts for personal nutritional requirements." (pg. 2) (Rocabois et al 2022)

"cultural acceptability (i.e., the diet was designed to be as close as possible to the existing individual's diet)…" (pg. 2)(4)
	Existing diet, minimise distance, close as possible

	Data inputs

Sub-theme
Closest to the existing diet

	Application

	"…high amounts of 463 vegetables, fruits, wholegrain products and legumes may be an acceptable trade-off for the general 464 population, as it is close to the dietary guidelines…" (pg. 19)(8)
	Dietary guidelines acceptable for the general population
	Data inputs

Sub-theme
Closest to dietary guidelines
	Application

	but this remains simplistic at a time where eating habits change very quickly." (pg. 179)(16)
"Cultural acceptability has to do with local foods and local agricultural history." (pg. 697)(2)

"However, this might not be acceptable or feasible in South India, where rice is the major staple food, in contrast with the North, where wheat is the major staple." (pg. 7701)(17)
	Changing eating habits, food habits related to local culture or history, 
	Data inputs

Sub-theme
Context specific dietary sources
	Application

	“The metric for changes is operationalized by a penalty score which, in turn, reflects the popularity of each food product.” (pg. 703)(18)

“…but methodological the programming retains as many products as possible and if changes needed, recently popular, frequently consumed, products are favored…” (688)(2)
	Popular food items are acceptable
	Data inputs

Sub-theme
Popular or familiar foods

	Application

	"We distinguished three types of item: the initially consumed items, the non-consumed items that can be added to the diet and those that cannot be added to the diet for health or cultural reasons (as meat or sweet food). The first two types of item were included in the optimization model; thus, the number of items in the model depended on each participant." (pg. 180)(16)
	Cultural foods
	Data inputs

Sub-theme
Cultural or religiously relevant foods
	Application

	“…and for some countries, abandoning the currently consumed foods in favor of other foods is influenced not only by the dietary habits, but also by traditional culture and food availability." (pg. 6)(19)


	Acceptability related to availability of foods
	Data inputs

Sub-theme
Available foods
	Application

	"In particular… we adopted a conservative approach based on the hypotheses that individuals, especially those with low income, were more likely to maintain familiar dietary patterns within their habitual caloric intake." (pg. 15)(20)

"…it also increases cultural acceptability by staying as close as possible to each observed diet and accounts for personal nutritional requirements." (pg. 2) (Rocabois et al 2022)
	Income groups, demographics, nutritional requirements
	Data inputs

Sub-theme
Demographic information
	Application

	"..we assumed that large shifts in diets will be needed, probably beyond what currently would be considered culturally acceptable." (pg. 291)(21)

"…the used method is that is addresses acceptability in a very natural way as opposed to LP that…" (pg. 2)(11)
	Large changes not acceptable, constraints, model is better for acceptability 
	Model elements

Sub-theme
The quantity and quality of change
	Application

	"Taking an individual approach to dietary change…illustrates the complexity and many different ways diets can be optimised..." (pg. 8)(22)

"To consider the food preference (cultural acceptability) of the studied population…" (pg. 1954)(23)

	Individual approach, specific population, audience affects approach
	Model elements

Sub-theme
The audience
	Application

	“…This term refers to boundaries in which the optimized diet can deviate from the observed mean intake. These limitations help avoid a diet that is culturally or socially unacceptable.” (pg. 1540)(24)

"…acceptability constraints aim to minimize the deviation from current dietary behavior." (pg. 532)(25)
	Boundaries to avoid or limit changes
	Model elements

Sub-theme
Boundaries
	Application

	"… incorporating the available evidence on substitution between different food groups…) (pg. 255)(26)
	Food group substitution
	Model elements

Sub-theme
Substitutability
	Application

	“… equal weighting was given to each food, which might not be considered as acceptable by the consumer.” (pg. 16)(27)

"Food acceptability referred to the maximum theoretically acceptable changes in food quantities, compared with the current observed diet." (pg. 3)(14)
	Weighting of individual foods, 
	Model elements

Sub-theme
Quantity
	Application

	"We have shown that more stringent GHGE targets and more stringent eating patterns reduce the diversity of possible diets, potentially limiting their acceptability" (pg. 1345)(28)

“…but this diet was unrealistic due to limited food diversity.” (pg.289)(29)

“To obtain a varied menu, recipes corresponding to first and second courses cannot be served more than once in the entire menu.” (3)(11)
	Diversity of diet limit acceptability, diversity of food, diversity of choice

	Model elements

Sub-theme
Diversity and variety
	Application

	“… we mainly consider the food consumption elasticity of CP, pork, beef and mutton, instead of all food categories, because consumption elasticity of these items is b5% (see Table A.5 for the method and results), meaning that residents are unwilling to change their consumption habits for these foods.” (pg. 4)(12)

“…(using the expenditure share and price elasticity of each food group as a proxy for how acceptable changes to the consumption of each food would be to the UK population).” (262)(26)
	Consumption elasticity, price elasticity, consumption changes
	Model elements

Sub-theme
Elasticity
	Application

	"The latter option might be more environmentally efficient and also leave more room to keep the diets closer to current patterns and thus more culturally acceptable." (pg. 7700)(17)
	Current dietary patterns 
	Model elements

Sub-theme
Meal or dietary patterns
	Application

	“Acceptability is achieved by limiting in the menu the repetitions of each recipe or those of recipes in the same food group.” (pg. 6)(11)

“…linear programming can facilitate the definition of nutritionally healthy, environmentally friendly, and culturally acceptable diets, using the Low Lands as an illustrative example.” (pg. 688)(2)

	Dietary pattern, developing menus
	Output

Sub-theme
Output type
	Application

	“This partial shift is in line with the food choices of a growing number of consumers identifying themselves as meat reducers or flexitarians(39), which confirms the feasibility of adopting our proposed diets.” (pg. 572)(30)

“The results of our questionnaire also confirmed the residents' unique preferences of meat consumption. According to the preference score for different meats (including seafood), the mutton has the highest score of 6.76 (out of 10 points, the higher the score, the more preference), and 74% of the respondents rated it higher than 5 points.” (pg. 8)(12)
	Diet in line with current food choices or trends; using survey results to identify willingness to change
	Output

Sub-theme
Evaluation
	Application
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Figure S1. Dietary data sources used by studies in this systematic review. 

 


Figure S2. Dietary data methodologies used by studies in this systematic review.


Figure S3. Different in years between year of dietary data collection and publication year.
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Figure S4.  Map of countries represented by studies included in systematic review.
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Figure S5. Type of optimisation models used by studies in the systematic review. 





Figure S6. Type of minimisation deviation objective functions. 




Figure S7. Categorisation of objective functions used by studies in systematic review.
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Figure S8. Number of studies using the three pathways (translation, deduction, and induction) to operationalise different components of dietary optimisation. 
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