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Levels and Strength of Evidence.

Follow the criteria employed in the report Diet, Nutrition, 

and the Prevention of Chronic Diseases; WHO/FAO 

Expert Consultation ( WHO TRS 916, Geneva, 2003)

Convincing            Probable

Possible                 Insufficient

Limited number of randomized controlled trials of dietary 

fat and chronic disease or death thus only evidence of 

sufficient strength to be “convincing” or “probable”

would allow for policy recommendation to be formulated



Days of life

Weight 

(grams)

group begins to die

Burr & Burr 1929 

Diet 550 no added fat

Diet 550 + 1 g of liver

Diet 550 + 3 drops of lard

Growth of rats fed a synthetic diet 

(550): 

•with 1 g of liver

•with some lard (3 drops) 

•no added fat

1920-30



1950-60   PEM  Rx 
with skimmed milk

1960-70 
Lipid free TPN 



% ENERGY from LA  

in Formula and % skin

changes in Infants

% ENERGY from  LA  

in Formula

% skin

changes
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0.04
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7.3

Plasma LA levels in response to 

formulas with graded LA as % total 

Calories

Hansen et al. [1963]



Traditional role of fats in nutrition:

• Predominant source of  energy for  infants and children

• Major energy store in body, ~ 9 kcal per g of tissue 

• Dietary fats slow gastric emptying thus affect satiety

• Fats provide essential fatty acids (18:2 n-6) and (18:3 n-3) 

• Fats in the diet are a vehicle for the absorption of lipid 
soluble vitamins (vit A, D, E and K)

• Fats enhance the taste and acceptability of foods



1980-90
High LA Low 

LNA 





Per capita availability of Fat Sources in Developing Countries 



Source of Oil  Sats 
% 

MUFAs 
% 

PUFAs
% 

n-6 
PUFA% 

n-3 
PUFA% 

Chol 
(mg) 

Canola  7.10 58.90 29.60 20.30 9.30 0 

Corn  12.70 24.20 58.70 58.00 0.02 0 

Sunflower 10.30 19.20 65.70 65.70 0.01 0 

Rapeseed 6.80 55.50 33.30 22.10 11.10 0 

Soya  14.90 43.00 37.60 34.90 2.60 0 

Olive 13.50 73.70 8.40 7.90 0.60 0 

Veg solid fat 25.00 44.50 26.10 2.50 1.60 0 

Animal fat Lard 39.20 45.10 11.20 10.20 1.00 95 

Milk fat  50.49 23.43 3.01 1.83 1.18 219 

 

Fatty ac Composition of fat sources



Total fat supply (% energy) in 13 countries ranked by GDP
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Omega-6 fatty acid supply (% En) 13 countries ranked by GDP



Omega-3 fatty acid supply (% energy) in                     
13 countries ranked by GDP



Conclusionsfrom crosscountry study

• Availabilityof animal foodsand oils(meat, dairy
products, fishand fishoils) havea majoreffecton the
growth of  youngchildren

•A fat energyratio < 22 % mayadverselyaffect
growth. HigherFER and animal fat, if energyis
sufficient, doesnot improvelinear growth. 

•Co-existenceof  earlystuntingwith risingratesof 
obesityin urbandevelopingcountriessuggeststhe
needto examine the qualityof the fat providedby
infant nutrition programs. 



Wide range in DHA breast milk 

content

Yuhas et al. 2006



Essential Fatty Ac Intake 0-36 months in the Gambia 

Modified from Prentice and Paul 2000
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Fat intake (% calories from fat) in pregnant
or lactating women

IOM, 2005, Muthayya et al., 2009, Huybregts
et al., 2009, Yakes et al., 2011



Fat intake (% calories) in  preschool children

IOM, 2005 Barbarich et al., 2006; Yakes et al., 2011



Intakes of ALA in Bangladeshi and 
Chinese (Yunnan) preschool children

Yakes et al. 2011, Barbarich et al, 2006



Maasai: none or little intake
Pare: intermediate intake
Sengerema: high  intake

Kuipers R S et al. J. Nutr. 2011;141:418-427

Maternal/infant 
DHA  and AA at
(delivery) and 3 mo
postpartum in Tanzania

Fish Intake by ethnicity

RBC-DHA

RBC-AA



Maternal DHA depletion vs. equilibrium during the
first 3 mo postpartum Kuipers R S et al. J. Nutr.

2011;141:418-427



ALA and DHA in breast milk of women in
Congo and Burkina Faso (at 5 mo)

Rocquelin G et al., 2003



Impact of ALA (+MMN) in fortified milk (Chile) 
& DHA supplements (Mexico) on birth weight

Mardones et al. 2008; Ramakrishnan et al. 2010



SP=Sprinkles 
NT=Nutritabs
NB=Nutributter
NI=Non-intervention

Impact of LNS (Nutributter) on infant growth in 
Ghana (Adu-Afarwuah et al. 2007)

Growth reference: WHO 
Child Growth Standards 2006



Why did Nutributter increase growth?

• Nutributter increased energy intake from complementary 
foods & increased blood ALA levels by 33-40%

• Path analysis suggested that:
Increased energy intake from foods explained

(part of) the impact on weight gain, but not length gain
The shift in plasma ALA explained (part of)

the impact on length gain, but not weight gain

• However, growth effect could be due to milk content &/or 
other nutrients essential for lean body mass growth (Zn is 
essential for LCP formation)  



Conclusions & research priorities [Briend et al. 2011]

Information on omega-6 and -3 fatty acid intake and
status in low income countries during pregnancy and the
first two years of life is scarce.

Long-chain Omega-3 fatty acid status may be a problem
when fish intake and/or ALA intake are low and LA intake is high.

Interventions aiming at improving long-chain PUFA status
should be assessed both in terms of efficacy and
effectiveness.

Developing high ALA dietary fat sources and finding locally available
sources of omega-3 long-chain fatty acids that could be incorporated
into the diet ofpregnant and lactating women and early in life is a 
priority.


