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  Abstract
 
Core share and HTML view are not available for this content. However, as you have access to this content, a full PDF is available via the ‘Save PDF’ action button.

 Human diet planning is generally carried out by selecting the food items or groups of food items to be used in the diet and then calculating the composition. If nutrient quantities do not reach the desired nutritional requirements, foods are exchanged or quantities altered and the composition recalculated. Iterations are repeated until a suitable diet is obtained. This procedure is cumbersome and slow and often leads to compromises in composition of the final diets. A computerized model, planning diets for humans at minimum cost while supplying all nutritional requirements, maintaining nutrient relationships and preserving eating practices is presented. This is based on a mixed-integer linear-programming algorithm. Linear equations were prepared for each nutritional requirement. To produce linear equations for relationships between nutrients, linear transformations were performed. Logical definitions for interactions such as the frequency of use of foods, relationships between exchange groups and the energy content of different meals were defined, and linear equations for these associations were written. Food items generally eaten in whole units were defined as integers. The use of this program is demonstrated for planning diets using a large selection of basic foods and for clinical situations where nutritional intervention is desirable. The system presented begins from a definition of the nutritional requirements and then plans the foods accordingly, and at minimum cost. This provides an accurate, efficient and versatile method of diet formulation.


 


   
  Keywords
 Computerized diet planningHumans
 

  
	
Type

	Planning of Diets using Linear Programming


 	
Information

	British Journal of Nutrition
  
,
Volume 70
  
,
Issue 1
  , July 1993  , pp. 27 - 35 
 DOI: https://doi.org/10.1079/BJN19930102
 [Opens in a new window]
 
  


   	
Copyright

	
Copyright © The Nutrition Society 1993




     
 References
 
REFERENCES

 
 

 


 
 

 Colavita, C. & D'Orsi, R. (1990).Linear programming and pediatric dietetics. British Journal of Nutrition 64, 307–317.Google Scholar


 
 

 Ferguson, R. O. & Sargent, L. F. (1958). Linear Programming: Fundamentuls and Applications, pp. 34, 243. New York: McGrdw-Hill.Google Scholar


 
 

 Food and Nutrition Board (1989). Recommended Dietary Allowances, 10th revised ed. Washington, DC: National Academy of Sciences.Google Scholar


 
 

 Gale, D. (1960). The Theory ofLinear Economic Models. pp. 330 356. New York: McGraw-Hill.Google Scholar


 
 

 Gass, S. I. (1969). Linear Programming Methods and Applications. pp. 137–241. New York: McGraw-Hill.Google Scholar


 
 

 Gomory, R. E. (1958). Outline for an algorithm for integer solutions to linear programs. Bulletin of American Mathematical Society 64, 275–278.CrossRefGoogle Scholar


 
 

 Land, A. H. & Doig, A. G. (1960). An automatic method of solving discrete programming problems. Eeonometrica 28, 497–520.Google Scholar


 
 

 Sklan, D. & Bondi, A. (1987). Ration formulation and production optimisation. Animal Nutrition, pp. 515–520. New York: Wiley.Google Scholar


 
 

 United States Department of Agriculture (1987). Composition of Foods Handbook, viii. Washington, DC: National Academy of Sciences.Google Scholar




 

           



 
 [image: alt] 
 
 



 You have 
Access
 
 	33
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
33




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Leung, Pingsun
Wanitprapha, Kulavit
and
Quinn, Lynne A.
1995.
A recipe-based, diet-planning modelling system.
British Journal of Nutrition,
Vol. 74,
Issue. 2,
p.
151.


	CrossRef
	Google Scholar






Carter, M.
Ulrich, S.
Oofuji, Y.
Williams, D. A.
and
Elizabeth Ross, M.
1999.
Crooked Tail(Cd) Models Human Folate-Responsive Neural Tube Defects.
Human Molecular Genetics,
Vol. 8,
Issue. 12,
p.
2199.


	CrossRef
	Google Scholar






Darmon, Nicole
Ferguson, Elaine
and
Briend, André
2002.
Linear and nonlinear programming to optimize the nutrient density of a population’s diet: an example based on diets of preschool children in rural Malawi.
The American Journal of Clinical Nutrition,
Vol. 75,
Issue. 2,
p.
245.


	CrossRef
	Google Scholar






Darmon, Nicole
Ferguson, Elaine L.
and
Briend, André
2002.
A Cost Constraint Alone Has Adverse Effects on Food Selection and Nutrient Density: An Analysis of Human Diets by Linear Programming.
The Journal of Nutrition,
Vol. 132,
Issue. 12,
p.
3764.


	CrossRef
	Google Scholar






Khan, Abdus Salam
and
Hoffmann, Achim
2003.
Building a case-based diet recommendation system without a knowledge engineer.
Artificial Intelligence in Medicine,
Vol. 27,
Issue. 2,
p.
155.


	CrossRef
	Google Scholar






Khan, Abdus Salam
and
Hoffmann, Achim
2003.
An Advanced Artificial Intelligence Tool for Menu Design.
Nutrition and Health,
Vol. 17,
Issue. 1,
p.
43.


	CrossRef
	Google Scholar






Hoffmann, Achim
and
Khan, Abdus Salam
2006.
A NEW APPROACH FOR THE INCREMENTAL DEVELOPMENT OF RETRIEVAL FUNCTIONS FOR CBR.
Applied Artificial Intelligence,
Vol. 20,
Issue. 6,
p.
507.


	CrossRef
	Google Scholar






Gao, Xiang
Wilde, Parke E
Lichtenstein, Alice H
Bermudez, Odilia I
and
Tucker, Katherine L
2006.
The Maximal Amount of Dietary α-Tocopherol Intake in U.S. Adults (NHANES 2001–2002).
The Journal of Nutrition,
Vol. 136,
Issue. 4,
p.
1021.


	CrossRef
	Google Scholar






Darmon, Nicole
and
Moy, Frédérique
2008.
Un outil à découvrir en nutrition humaine : la programmation linéaire.
Cahiers de Nutrition et de Diététique,
Vol. 43,
Issue. 6,
p.
303.


	CrossRef
	Google Scholar






Mák, Erzsébet
Pintér, Balázs
Gaál, Balázs
Vassányi, István
Kozmann, György
and
Németh, Istvánné
2010.
Knowledge-Based and Intelligent Information and Engineering Systems.
Vol. 6276,
Issue. ,
p.
607.


	CrossRef
	Google Scholar






Kovasznai, Gergely
2011.
Developing an expert system for diet recommendation.
p.
505.


	CrossRef
	Google Scholar






Maillot, Matthieu
and
Drewnowski, Adam
2011.
Energy Allowances for Solid Fats and Added Sugars in Nutritionally Adequate U.S. Diets Estimated at 17–33% by a Linear Programming Model.
The Journal of Nutrition,
Vol. 141,
Issue. 2,
p.
333.


	CrossRef
	Google Scholar






Maillot, Matthieu
Issa, Carine
Vieux, Florent
Lairon, Denis
and
Darmon, Nicole
2011.
The shortest way to reach nutritional goals is to adopt Mediterranean food choices: evidence from computer-generated personalized diets.
The American Journal of Clinical Nutrition,
Vol. 94,
Issue. 4,
p.
1127.


	CrossRef
	Google Scholar






Maillot, Matthieu
Monsivais, Pablo
and
Drewnowski, Adam
2013.
Food pattern modeling shows that the 2010 Dietary Guidelines for sodium and potassium cannot be met simultaneously.
Nutrition Research,
Vol. 33,
Issue. 3,
p.
188.


	CrossRef
	Google Scholar






Bas, Esra
2014.
A robust optimization approach to diet problem with overall glycemic load as objective function.
Applied Mathematical Modelling,
Vol. 38,
Issue. 19-20,
p.
4926.


	CrossRef
	Google Scholar






Marji
and
Ratnawati, Dian Eka
2016.
Mobile-based expert system for human diet planning using optimum neighbor.
p.
283.


	CrossRef
	Google Scholar






Porras, Edmarlyn
Fajardo, Arnel
and
Medina, Ruji
2018.
Multi-disciplinary Trends in Artificial Intelligence.
Vol. 11248,
Issue. ,
p.
247.


	CrossRef
	Google Scholar






Gazan, Rozenn
Brouzes, Chloé M C
Vieux, Florent
Maillot, Matthieu
Lluch, Anne
and
Darmon, Nicole
2018.
Mathematical Optimization to Explore Tomorrow's Sustainable Diets: A Narrative Review.
Advances in Nutrition,
Vol. 9,
Issue. 5,
p.
602.


	CrossRef
	Google Scholar






Sudin, Azila M.
and
Sufahani, Suliadi
2018.
Optimization Technique With Sensitivity Analysis On Menu Scheduling For Boarding School Student Aged 13-18 Using “Sufahani-Ismail Algorithm”.
Journal of Physics: Conference Series,
Vol. 995,
Issue. ,
p.
012047.


	CrossRef
	Google Scholar






Sudin, Azila M.
and
Sufahani, Suliadi
2018.
Mathematical Approach For Serving Nutritious Menu For Secondary School Student Using “Delete-Reshuffle-Reoptimize Algorithm”.
Journal of Physics: Conference Series,
Vol. 995,
Issue. ,
p.
012048.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Diet planning for humans using mixed-integer linear programming








	Volume 70, Issue 1
	
David Sklan (a1) and Ilana Dariel (a1)

	DOI: https://doi.org/10.1079/BJN19930102





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Diet planning for humans using mixed-integer linear programming








	Volume 70, Issue 1
	
David Sklan (a1) and Ilana Dariel (a1)

	DOI: https://doi.org/10.1079/BJN19930102





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Diet planning for humans using mixed-integer linear programming








	Volume 70, Issue 1
	
David Sklan (a1) and Ilana Dariel (a1)

	DOI: https://doi.org/10.1079/BJN19930102





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















