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Outline

• Approaches for assessing dietary gaps
• Reference “healthy diet” (where do we want to be?)

• Data sources for current diets (where are we now?)

• What are the gaps in national food supply?
• Cameroon case study: adapted DASH diet

• EAT-Lancet reference diet vs food supply

• Relationship between ASF and micronutrient adequacy of the food supply

• Gaps in ASF intake among individuals



What is a healthy diet? 

• What is ‘optimal health’, and for whom? 
• Ex. promoting infant development vs preventing chronic 

disease among adults

• Food-Based Dietary Guidelines share common themes
(Herforth et al., 2019)

• Emphasis on variety
• Proportionality (consume some foods more than others)
• Consume fruits, vegetables, legumes, animal-source foods
• Restrict sugar, fat, and salt

• But, translating these to specific quantities of foods is 
challenging!

http://www.fao.org/3/i5640e/I5640E.pdf

http://www.fao.org/3/i5640e/I5640E.pdf


• National food availability
• Food Balance Sheets

• Impact model

• Household survey data
• HCES/LSMS

• Individual dietary intake data
• Dietary intake surveys

• DHS/MICS (dietary diversity indicators)

What are current diets?
Data sources -



Dietary gap assessment: Cameroon case study

Objective: What are the ‘gaps’ between current 
food supply and that needed to provide healthy 

diets for the whole population?



Dietary Gap Assessment approach

1) Construct a hypothetical ‘healthy’ reference diet for Cameroon
1) Adapted DASH diet 
2) Expressed as kcal/capita/d consumed from each of 7 food groups (2100 kcal/d)
3) Foods groups populated with specific foods based on dietary intake data

2) Calculate available supply of each food group (as kcal/capita/d) from FAO 
Food Balance Sheets
1) Access food availability data from FAO
2) Combine commodity items into DASH food groups

3) Calculate gaps by comparing food group availability with hypothetical 
reference diet 



Hypothetical reference diet: “Cameroon DASH”

DASH: Dietary Approach to Stop Hypertension (developed in 1990s)

• Emphasizes low sodium intake, increased consumption of fruits, vegetables 
and wholegrain cereals, and balanced intake of lean meats, poultry, fish, 
eggs and low-fat dairy products

• Rigorous evaluation demonstrated significant reductions in blood pressure, 
particularly among study participants with hypertension (Harsha et al, 1999)

• Chose to express intake from each food group as kcal/capita/d for 
appropriate comparison with FBS data (based on edible portion)





Servings per day Serving size

1,600 kcal 2,000 kcal 2,600 kcal

Fat-free or low-fat 
milk and milk 
products

2-3 2-3 3 1 cup milk or yogurt
1.5 oz cheese

Lean meats, poultry, 
and fish

3-6 6 or less 6 1 oz cooked meats
1 egg





Scenario A: 
Plantains, roots, 

tubers as “starchy 
staples”

Scenario B:
Plantains as fruits; roots, 

tubers as vegetables

Dairy (whole) 409 373

Meat, poultry, fish, and eggs 300 273

Fats and oils 98 89

Fruits 203 233

Grains (starchy staples) 813 752

Nuts, seeds, and legumes 117 107

Vegetables 160 272

Cameroon DASH diet:
Target intake from each food group (kcal/capita/day) in the reference diet (2100 kcal/d)

Total ASF = 646 – 709 kcal/d (31-34% of total calories, based on 2100 kcal/d)
(28-30% of kcal from ASF if low-fat dairy used)



National food supply data extracted from FAO 
Food Balance Sheets
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2011 Cameroon food supply as a % of DASH 
reference pattern

Dairy

Meat,
poultry,
fish, and

vegetables

Fats and
oils

Grains
(starchy
staples)

Nuts,
seeds and
legumes

Vegetables Fruits

Scenario A 7% 37% 247% 184% 281% 40% 45%

Scenario B 7% 41% 272% 128% 307% 178% 88%
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A: Plantains, roots, tubers as “starchy staples”
B: Plantains, roots, tubers as “fruits” or “vegetables”

Gap: 346-382 kcal/d dairy, 
161-188 kcal/d meats

eggs   



Cameroon Dietary Gap Case study: 
Conclusions

• Dietary gap analysis can be used to assess adequacy of the food 
supply with regard to meeting dietary recommendations

• Reference diet – room for further development
• DASH developed for US population

• Fat content of ASF affects calculations
• Legumes, etc. probably underrepresented

• In Cameroon, analysis indicates large gaps in ASF and probably fruits
and vegetables (depending on how certain foods categorized), and 
excess of grains, oils, legumes



Case Study 2:
EAT-Lancet Commission reference diet
compared to available food supply

“we quantitatively describe a universal healthy 
reference diet to provide a basis for estimating the 
health and environmental effects of adopting an 
alternative diet to standard current diets, many of 
which are high in unhealthy foods”

• Based on observational and experimental evidence
• Focus on chronic disease outcomes



Food group Foods Intake, g/d Calories, kcal/day

Whole grains Rice, wheat, corn, and other 232 (total grains 0-60% of energy) 811

Tubers or starchy vegetables Potatoes and cassava 50 (0-100) 39

Vegetables All vegetables 300 (200-600) --

Dark green 100 23

Red and orange 100 30

Other 100 25

Fruits All fruit 200 (100-300) 126

Dairy foods Whole milk or derivative equivalents (eg, cheese) 250 (0-500) 153

Protein sources Beef and lamb 7 (0-14) 15

Pork 7 (0-14) 15

Chicken and other poultry 29 (0-58) 62

Eggs 13 (0-25) 19

Fish 28 (0-100) 40

Legumes Dry beans, lentils, and peas 50 (0-100) 172

Soy foods 25 (0-50) 112

Peanuts 25 (0-75) 142

Tree nuts 25 149

Added fats Palm oil 6.8 (0-6.8) 60

Unsaturated oils 40 (20-80) 354

Lard or tallow 5 (0-5) 36

Added sugars All sweeteners 31 (0-31) 120



Food group Foods Intake, g/d Calories, kcal/day

Whole grains Rice, wheat, corn, and other 232 (total grains 0-60% of energy) 811

Tubers or starchy vegetables Potatoes and cassava 50 (0-100) 39

Vegetables All vegetables 300 (200-600) --

Dark green 100 23

Red and orange 100 30

Other 100 25

Fruits All fruit 200 (100-300) 126

Dairy foods Whole milk or derivative equivalents (eg, cheese) 250 (0-500) 153

Protein sources Beef and lamb 7 (0-14) 15

Pork 7 (0-14) 15

Chicken and other poultry 29 (0-58) 62

Eggs 13 (0-25) 19

Fish 28 (0-100) 40

Legumes Dry beans, lentils, and peas 50 (0-100) 172

Soy foods 25 (0-50) 112

Peanuts 25 (0-75) 142

Tree nuts 25 149

Added fats Palm oil 6.8 (0-6.8) 60

Unsaturated oils 40 (20-80) 354

Lard or tallow 5 (0-5) 36

Added sugars All sweeteners 31 (0-31) 120

Food group Foods Macronutrient intake 
(possible range), g/d

Caloric 
intake, 

kcal/day

Dairy foods Whole milk or derivative equivalents 
(eg, cheese)

250 (0-500) 153

Protein sources Beef and lamb 7 (0-14) 15

Pork 7 (0-14) 15

Chicken and other poultry 29 (0-58) 62

Eggs 13 (0-25) 19

Fish 28 (0-100) 40

Added fats Lard or tallow 5 (0-5) 36

Total: 340 kcal/d from ASF
= 13.6% kcal from ASF in 2500 kcal/d reference diet



Willett et al., 2019

Global vs regional gaps 
in food supply



Willett et al., 2019

Regional gaps in ASF intake



Food supply in Cameroon compared to           
EAT-Lancet reference diet: Gaps in ASF remain

Dairy

Meat,
poultry, fish,

and
vegetables

Fats and oils
Grains

(starchy
staples)

Nuts, seeds
and

legumes
Vegetables Fruits

Scenario A 18% 60% 58% 176% 57% 82% 73%
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Availability of total animal products (kcal/capita/d) 
by world region from 1961-2013

340 kcal/d total animal products = ~world average in 1961



Percentage of total energy from animal products 
(FAO Food Balance Sheets, 2011; n=167 countries)
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micronutrient density in food supply

micronutrient density based on dietary recommendations

Micronutrient Density Index = 



Relationship between Micronutrient Density Index (MDI) 
vs kcal from ASF in national food balance sheets

N=167 countries

R² = 0.7099
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Relationship between percentage of energy from ASF and 
estimated prevalence of inadequate micronutrient intake from 

Food Balance Sheets in 2011, n=167 countries
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For all nutrients shown, Spearman correlation coefficients were > 0.5 and P<0.001



Limitations of assessing adequacy of food 
supply using Food Balance Sheets

• Captures national availability but not subnational distribution, intra-
household distribution, or short-term seasonal effects

• Home food production/procurement and waste not well captured

• Analyses of micronutrient adequacy are ecological; rely on 
assumptions about bioavailability, subnational and intra-household 
distribution of intake



Correlation between mean micronutrient 
adequacies and sentinel foods among urban 

Zambian infants at 6 mo of age

Mallard et al., J Nutr, 2016



Infrequent consumption of ASF by 
women in LMICs

Arimond et al., 2011

% energy 
from ASF

Burkina Faso 7

Mali 12

Mozambique 4

Bangladesh 4

Percentage of women who consumed ≥ 
15 g of selected food groups



Maternal & Child Nutrition, Volume: 13, Issue: S2, First published: 15 October 2017, DOI: (10.1111/mcn.12463) 

Na et al., 2018. Risk factors of poor complementary feeding practices in Pakistani children aged 6–23 months: A 

multilevel analysis of the Demographic and Health Survey 2012–2013

Consumption of ASF on the previous day among children in Pakistan



% of non-breastfeeding children 6-23 mo who 
consumed ASF on the previous day, by country 

(most recent DHS)
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Conclusions

• Approaches for assessing dietary gaps
• No consensus on “optimal” ASF intake
• Must consider needs of specific population groups

• What are the gaps in national food supply?
• Wide regional variation in contribution of ASF to available food energy; 

ASF associated with micronutrient density and adequacy
• Analyses suggest inadequate ASF in the food supply in some countries, 

particularly in South Asia and sub-Saharan Africa 

• ASF are infrequently consumed in many LMICs, particularly by children



Thank you!


