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Introduction

Healthy living and changing lifestyles have proved powerful investment 
themes in recent years spanning a wide range of both companies and indus�
tries in their reach. Research from the Credit Suisse Research Institute has 
sought to both enhance the debate and provide our clients with guidance in 
their investment process.
This study follows on from our 2013 report “Sugar: Consumption at a Crossroads” 
LQ�H[DPLQLQJ�DQRWKHU�NH\�FRPSRQHQW�RI�QXWULWLRQ�DQG�GLHWDU\�PDNH�XS��:H�DQDO\]H�
LQ�GHSWK�WKH�HFRV\VWHP�RI�ŔIDWŕ��ORRNLQJ�DW�WKH�ILYH�W\SHV�RI�IDWV��WKH�PDLQ�IDW�ULFK�
foods and who produces them, the medical research on fat and the perception of 
doctors, consumers and health officials.

Fat is one of the three macronutrients of any diet; protein and carbohydrates 
are the other two. Over the last fifty years, general nutritional wisdom has been 
WR�UHFRPPHQG�PRGHUDWH�FRQVXPSWLRQ�RI�IDW��ORZHU�WKH�LQWDNH�RI�VDWXUDWHG�IDWV�
�EXWWHU��ODUG��PLON��UHG�PHDW��FRFRQXW�RLO��DQG�FKROHVWHURO��HJJV��SRXOWU\��EHHI��
and increase the consumption of polyunsaturated fats (soybean, sunflower, 
FRUQ��FRWWRQVHHG�RLOV��DQG�FDUERK\GUDWHV��SDVWD��EUHDG��VXJDU��HWF��

Fat is a complex topic and these recommendations have been an area of 
significant debate over the past thirty years. Some believe that these dietary 
recommendations—closely followed by the U.S. population—are the leading 
cause of the country’s high obesity levels and the fast growing number of 
people suffering from metabolic syndrome. Others support maintaining the cur�
UHQW�ŔJHQHUDOO\�DFFHSWHG�SULQFLSOHVŕ�ZLWK�D�OLPLW�RI�����RI�GDLO\�HQHUJ\�LQWDNH�
from saturated fats and no limits on monounsaturated fats  (olive oil, canola oil, 
SDOP�RLO��QXWV���SRO\XQVDWXUDWHG�IDWV�RUbFDUERK\GUDWHV�

2XU�PDUNHW�VXUYH\V�VKRZ�WKDW�PRVW�FRQVXPHUVŒ�DQG�GRFWRUVŒ�SHUFHSWLRQ�RQ�
fat are aligned with the official nutritional recommendations. Yet, some con�
VXPHUV� DUH� FOHDUO\� PDNLQJ� QHZ� FKRLFHV�� &RQVXPSWLRQ� RI� EXWWHU� LV� JURZLQJ�
JOREDOO\�DW�D�UDWH�RI������D�\HDU��DQG�LQ�WKH�ILUVW�KDOI�RI�WKLV�\HDU�YROXPH�VDOHV�
YROXPH�RI�ZKROH�PLON�LQ�WKH�8�6��JUHZ������ZKLOH�VNLP�PLON�VKUDQN�E\������
Egg consumption in the U.S. has grown by 2% and organic eggs consumption 
by 21% in the last twelve months.

:H�EHOLHYH�WKDW�ZH�DUH�DW�D� WXUQLQJ�SRLQW��2XU�RZQ�DQDO\VLV�DQG�WKH�PRVW�
recent medical research support these new trends. Medical research has shown 
that eating cholesterol has basically no influence on the level of cholesterol in 
WKH�EORRG�RU�RQ�SRWHQWLDO�KHDUW�GLVHDVHV��1HLWKHU�KDV�WKH�OLQN�EHWZHHQ�VDWXUDWHG�
IDW�LQWDNH�DQG�FDUGLRYDVFXODU�ULVN�HYHU�EHHQ�SURYHQ��2Q�WKH�RWKHU�KDQG��D�KLJK�
LQWDNH�RI�RPHJD���SRO\XQVDWXUDWHG�IDWV��YHJHWDEOH�RLOV��KDV�QRW�EHHQ�SURYHQ�DV�
EHQHILFLDO�IRU�RXU�KHDOWK�DQG�WUDQV�IDWV�KDYH�EHHQ�VKRZQ�WR�KDYH�QHJDWLYH�KHDOWK�
HIIHFWV��7KH�KLJKHU� LQWDNH�RI�YHJHWDEOH�RLOV�DQG� WKH� LQFUHDVH� LQ�FDUERK\GUDWH�
FRQVXPSWLRQ�LQ�WKH�ODVW�������\HDUV�DUH�WKH�WZR�OHDGLQJ�IDFWRUV�EHKLQG�WKH�KLJK�
rates of obesity and metabolic syndrome in the U.S. Saturated and monoun�
saturated fats are not.

The conclusion of this report is simple. Natural unprocessed fats are healthy 
DQG�NH\�WR�WKH�HYROXWLRQ�RI�D�VRFLHW\�WKDW�IRFXVHV�RQ�GHYHORSLQJ�KHDOWK\�LQGL�
YLGXDOV��QRW�MXVW�RQ�WUHDWLQJ�WKRVH�ZKR�DUH�VLFN��1DWXUDO�IRRGV�KLJK�LQ�PRQRXQ�
saturated and saturated fats are one of the preferred sources of energy for our 
ERGLHV� WR� XVH� DQG� VWRUH��2PHJD���KDV� VWURQJ�SURWHFWLYH� SURSHUWLHV� IRU� RXU�
KHDUW�DQG�EUDLQ��:HOFRPH�WR�WKH�QHZ�ZRUOG�RI�IDW�

Stefano Natella

*OREDO�+HDG�RI�(TXLW\�5HVHDUFK��,QYHVWPHQW�%DQNLQJ
Giles Keating

9LFH� &KDLUPDQ� RI� ,6	5� DQG� 'HSXW\� *OREDO� &KLHI� ,QYHVWPHQW� 2IILFHU�� 
3ULYDWH�%DQNLQJ�	�:HDOWK�0DQDJHPHQW
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 ř Fat consumption has increased globally over the past 
ILIW\�\HDUV�IURP�������RI�WRWDO�HQHUJ\�LQWDNH�LQ������
WR�����LQ�������:H�H[SHFW�WKLV�WUHQG�QRW�RQO\�WR�FRQ�
tinue but to accelerate over the next fifteen years.

 ř Triangulating several topics such as anthropology, 
breast feeding, evolution of primates, height trends in 
the human population, or energy needs of our various 
vital organs, we have concluded that natural fat con�
sumption is lower than “ideal” and if anything could 
increase safely well beyond current levels.

 ř 7KH�����V�EURXJKW�D�PDMRU�FKDQJH�LQ�WKH�SHUFHSWLRQ�
of fat in the world and particularly in the U.S., where 
saturated fat was blamed for being the main cause 
EHKLQG�DQ�HSLGHPLF�RI�KHDUW�DWWDFNV��:H�ZLOO�VHH�WKDW�
it was not saturated fat that caused the epidemic as its 
FRQVXPSWLRQ� GHFOLQHG� EHWZHHQ� ����� DQG� ������
6PRNLQJ� DQG� DOFRKRO� ZHUH� IDU� PRUH� OLNHO\� IDFWRUV�
EHKLQG�WKH�KHDUW�DWWDFN�HSLGHPLF�

 ř Saturated fat has not been a driver of obesity: fat does 
QRW�PDNH�\RX�IDW��$W�FXUUHQW�OHYHOV�RI�FRQVXPSWLRQ�WKH�
PRVW�OLNHO\�FXOSULW�EHKLQG�JURZLQJ�REHVLW\�OHYHO�RI�WKH�
world population is carbohydrates. A second potential 
IDFWRU�LV�VROYHQW�H[WUDFWHG�YHJHWDEOH�RLOV��FDQROD��FRUQ�
RLO��VR\EHDQ�RLO��VXQIORZHU�RLO��FRWWRQVHHG�RLO���*OREDOO\�
consumption per capita of these oils increased by 
����� EHWZHHQ� ����� DQG� ����� DQG� ����� LQ� WKH�
8�6��,QFUHDVHG�FDORULHV�LQWDNHŐLI�ZH�XVH�WKH�8�6��DV�
an example—played a role, but please note that car�
bohydrates and vegetable oils accounted for over 90% 
RI�WKH�LQFUHDVH�LQ�FDORULH�LQWDNH�LQ�WKLV�SHULRG�

 ř A proper review of the so called “fat paradoxes” 
�)UDQFH�� ,VUDHO� DQG� -DSDQ�� VXJJHVWV� WKDW� VDWXUDWHG�
IDWV�DUH�DFWXDOO\�KHDOWK\�DQG�RPHJD���IDWV��DW�FXUUHQW�
levels of consumption in the developed world, are not 
necessarily so.

 ř 7KH� ELJ� FRQFHUQ� UHJDUGLQJ� HDWLQJ� FKROHVWHURO�ULFK�
IRRGV� �H�J�� HJJV�� LV� FRPSOHWHO\� ZLWKRXW� IRXQGDWLRQ��

7KHUH� LV�EDVLFDOO\�QR� OLQN�EHWZHHQ�WKH�FKROHV�
terol we eat and the level of cholesterol in our 
EORRG��7KLV�ZDV�DOUHDG\�NQRZQ�WKLUW\�\HDUV�DJR�
and has been confirmed time and time again. 
Eating cholesterol rich foods has no negative 
HIIHFW�RQ�KHDOWK�LQ�JHQHUDO�RU�RQ�ULVN�RI�FDUGLR�
YDVFXODU�GLVHDVHV��&9'V���LQ�SDUWLFXODU�

 ř 'RFWRUV�DQG�SDWLHQWVŒ�IRFXV�RQ�ŔEDGŕ�DQG�ŔJRRGŕ�
FKROHVWHURO�LV�VXSHUILFLDO�DW�EHVW�DQG�PRVW�OLNHO\�
misleading. The most mentioned factors that 
GRFWRUV�XVH�WR�DVVHVV�WKH�ULVN�RI�&9'VŐWRWDO�
EORRG�FKROHVWHURO��7&��DQG�/'/�FKROHVWHURO��WKH�
ŔEDGŕ�FKROHVWHURO�ŐDUH�SRRU�LQGLFDWRUV�RI�&9'�
ULVN��,Q�ZRPHQ�LQ�SDUWLFXODU��7&�KDV�]HUR�SUHGLF�
WLYH�YDOXH�LI�ZH�ORRN�DW�DOO�FDXVHV�RI�GHDWK��/RZ�
blood cholesterol in men could be as bad as 
very high cholesterol. The best indicators are 
WKH�VL]H�RI�/'/�SDUWLFOHV��SDWWHUQ�$�RU�%��DQG�
WKH� UDWLR� RI� 7*� �WULJO\FHULGHV�� WR� +'/� �WKH�
ŔJRRGŕ�FKROHVWHURO���$�9$3�WHVW�WR�FKHFN�\RXU�
SDWWHUQ�$�%�FRVWV�OHVV�WKDQ������LQ�WKH�8�6���
\HW�IHZ�NQRZ�RI�LWV�H[LVWHQFH�

 ř %DVHG�RQ�PHGLFDO�DQG�RXU�RZQ�UHVHDUFK�ZH�FDQ�
FRQFOXGH�WKDW�WKH�LQWDNH�RI�VDWXUDWHG�IDW��EXWWHU��
SDOP�DQG�FRFRQXW�RLO�DQG�ODUG��SRVHV�QR�ULVN�WR�
our health and particularly to the heart. In the 
words of probably the most important epidemio�
ORJLFDO�VWXG\�SXEOLVKHG�RQ� WKH�VXEMHFW�E\�6LUL�
Tarino et al: “There is no significant evidence for 
concluding that dietary saturated fat is associ�
DWHG�ZLWK�DQ� LQFUHDVHG� ULVN�RI�&+'�RU�&9'�ŕ�
Saturated fat is actually a healthy source of 
energy and it has a positive effect on the pat�
WHUQ�$�%�

 ř The main factor behind a high level of saturated 
fats in our blood is actually carbohydrates, not 
the amount of saturated fat we eat. Clinical tri�

Summary
:H�KDYH�VSHQW�DOPRVW�D�\HDU�ORRNLQJ�LQWR�WKLV�FRPSOH[�WRSLF��IDW�DV�D�QXWULHQW�
DQG�DV�DQ�LPSRUWDQW�FRPSRQHQW�RI�DQ\�GLHW��:H�OHYHUDJHG�RXU�LQWHUQDO�
UHVRXUFHV��ZH�UHYLHZHG�RYHU�����PHGLFDO�UHVHDUFK�SDSHUV�DQG�ERRNV��
accessed global databases on food consumption, and consulted several 
DFDGHPLFV�DQG�LQGXVWU\�H[SHUWV��:KDW�DUH�PDLQ�FRQFOXVLRQV�RI�RXU�DQDO\VLV"
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als show that a low carbohydrate diet is much more 
effective in lowering the level of saturated fat in our 
EORRG�WKDQ�D�ORZ�IDWbGLHW�

 ř The same cannot be said about transfats. Since 1933, 
research has consistently shown that transfats have 
negative health effects. After the U.S. ban on trans�
fats, we believe more countries will follow suit. Main 
substitutes of transfats in the food chain could be 
SDOP�RLO�DQG�WKH�ROHLF�YHUVLRQV�RI�VRPH�RI�WKH�VROYHQW�
extracted vegetable oils.

 ř $PRQJ� WKH� ŔJRRGŕ� IDWV�ZH� ILQG� RPHJD��� �IOD[VHHG��
VDOPRQ�� ILVK� RLO�� DQG�PRQRXQVDWXUDWHG� IDW� �ROLYH� RLO��
PHDW�DQG�QXWV���0RVW� UHVHDUFK�RQ�RPHJD���FRQVLV�
WHQWO\� VKRZV� EHQHILWV� IURP� DGGLWLRQDO� LQWDNH� RI� WKLV�
IDWW\� DFLG�� $GGLWLRQDO� LQWDNH� RI� �� JUDP� SHU� GD\� RI�
RPHJD���UHGXFHV�WKH�ULVN�RI�&9'�GHDWK�E\��������,W�
has been shown to be beneficial also in lowering the 
ULVN�RI�PHQWDO�LOOQHVVHV�VXFK�DV�$O]KHLPHU�RU�GHPHQWLD�

 ř The research on monounsaturated fat has in most 
cases been carried out as research on the so called 
“Mediterranean diet” which for years has been touted 
DV�RQH�RI� WKH�UHDVRQV�IRU� ORZHU�&9'�GHDWK�UDWHV� LQ�
Southern Europe. It is, however, pretty difficult to 
define what a “Mediterranean diet” actually is. Our 
view based also on our own research is that monoun�
saturated fatty acids are neutral from a health point of 
view. There is little to support that nuts and olive oil 
KHOS�UHGXFH�WKH�ULVN�RI�&9'bGHDWKV�

 ř In our view, the most controversial area in the research 
RQ�WKH�KHDOWK�LPSOLFDWLRQV�RI�IDW�LQWDNH�LV�SRO\XQVDWX�
UDWHG�RPHJD���IDWW\�DFLGV��3HU�FDSLWD�FRQVXPSWLRQ�RI�
RPHJD���IDWW\�DFLGV�KDV�LQFUHDVHG�E\�����RYHU�WKH�
SDVW�ILIW\�\HDUV�GULYHQ�E\�WKH�ZLGHU�DGRSWLRQ�RI�VROYHQW�
extracted vegetable oils and transfats by the food 
LQGXVWU\�� 2Q� WKH� SRVLWLYH� VLGH�� LQWDNH� RI� RPHJD���
�UHSODFLQJ�FDUERK\GUDWHV�RU�VDWXUDWHG�IDW��ORZHUV�ERWK�
WRWDO� FKROHVWHURO� DQG� WKH� ŔEDGŕ� /'/� FKROHVWHURO�� $V�
VWDWHG�SUHYLRXVO\��QHLWKHU� LV�D�JRRG� LQGLFDWRU�RI�&9'�
ULVN�� $PRQJ� ILIWHHQ� VWXGLHV� ORRNLQJ� GLUHFWO\� DW� WKH�
HIIHFWV�RQ�DFWXDO�&9'�GHDWKV�RQO\�D�FRXSOH�VKRZ�WKDW�
there is a small statistically relevant positive bene�
ILWŐ����UHGXFWLRQ� LQ�&9'�GHDWK�ULVNŐOLQNHG�WR�DQ�
LQFUHDVH�RI�RPHJD���FRQVXPSWLRQ�UHSODFLQJ�FDUERK\�
drates or saturated fat. Most studies though were car�
ULHG�RXW�LQFUHDVLQJ�ERWK�RPHJD���DQG�RPHJD����VR�LW�
is not clear which was responsible for the posi�
WLYHbHIIHFWV�

 ř &OLQLFDO�VWXGLHV�WKDW�LQFUHDVHG�RQO\�RPHJD���DUH�ROG��
EXW�WKH\�VKRZ�WKDW�D�KLJK�LQWDNH��RI��������RI�WRWDO�
HQHUJ\�� FRXOG� LQFUHDVH� &9'� HYHQWV� DQG� GHDWKV� E\�
similar percentages. Our own analysis carried out on a 
group of 22 European countries shows that there is 
actually a positive correlation between the increase in 
RPHJD��� LQWDNH�DQG� WKH� OHYHO�RI�&9'�GHDWKV��0RUH�
research on the topic is therefore needed before any�
body can assess the full impact of a high level of 
RPHJD���LQWDNH�RQ�KHDOWK�

 ř :H� FRQGXFWHG� WZR� SURSULHWDU\� VXUYH\V� RI� GRFWRUV��
nutritionist and consumers to understand better their 
perception of the issues we mentioned previously. All 
WKUHH� JURXSV� VKRZHG� VXSHUILFLDO� NQRZOHGJH� RQ� WKH�

SRWHQWLDO�EHQHILWV�RU�ULVNV�RI�LQFUHDVHG�IDW�FRQ�
sumption. Their views are influenced signifi�
FDQWO\�PRUH�E\�SXEOLF�KHDOWK�ERGLHV�RU�E\�:+2�
and AHA rather than by medical research. Even 
RQ�WKH�ŔHDV\ŕ�WRSLF�RI�FKROHVWHURO������RI�QXWUL�
tionist and 70% of the general practitioners we 
VXUYH\HG�VWLOO�EHOLHYH�WKDW�HDWLQJ�FKROHVWHURO�ULFK�
foods is bad for your heart.

 ř Consumers show a positive perception of fish, 
QXWV��FKLFNHQ��HJJV��\RJXUW�DQG�PLON�DV�VRXUFHV�
RI�IDW�DQG�D�QHJDWLYH�YLHZ�RI�EHHI��SRUN��FKHHVH��
margarine and butter. They are neutral to posi�
tive on vegetable oils in general, and olive oil 
commands a very positive “healthy” image.

 ř Health care officials and government bodies 
have been consistently behind developments on 
the research front. Research showed that 
transfats were quite unhealthy as early as 
1993, yet a full ban of transfats in the U.S. will 
RQO\�KDSSHQ�LQ�������ZKLOH�LQ�(XURSH�RQO\�6ZLW�
]HUODQG�DQG�'HQPDUN�KDYH�VR�IDU�EDQQHG�WKHP��
The stance of most officials and influential orga�
QL]DWLRQV� VXFK� DV� :+2� RU� $+$� LV� QRZ� ZHOO�
behind research in two main areas: saturated 
IDWV� DQG� SRO\XQVDWXUDWHG� RPHJD��� IDWV�� 2XU�
YLHZ� LV� WKDW� VDWXUDWHG� IDWV� LQWDNH� LV� DW� ZRUVW�
QHXWUDO� IRU� &9'� ULVNV� DQG� WKH� FXUUHQW� ����
XSSHU� OLPLW� VKRXOG� EH� OLIWHG�� :H� ZRXOG� DOVR�
expect a review at some point of the neutral 
stance on carbohydrates; carbohydrates are 
one if not the major cause behind the fast 
growth of metabolic syndrome cases in the 
8�6�Ő���D�\HDUŐZKLFK�LQFOXGHV�W\SH���GLD�
betes and obesity.

 ř :KDW�LV�WKH�RXWORRN"�*OREDOO\��ZH�H[SHFW�IDW�WR�
JURZ�IURP�WKH�FXUUHQW�����RI�FDORULH�LQWDNH�WR�
31% by 2030, with saturated fat growing the 
IDVWHVW� DQG� JRLQJ� IURP� ����� RI� WRWDO� HQHUJ\�
LQWDNH�WR������7KLV�LPSOLHV�WKDW�IDW�FRQVXPS�
tion per capita will grow 1.3% a year over the 
next fifteen years versus a rate of 0.9% over 
WKH�ODVW�ILIW\�\HDUV��:H�H[SHFW�VDWXUDWHG�IDW�WR�
grow at 2% a year versus a historical rate of 
�����D�\HDU��PRQRXQVDWXUDWHG�DW������D�\HDU�
YHUVXV� ������ SRO\XQVDWXUDWHG� RPHJD��� WR�
decline 0.2% a year versus a 1.3% past growth  
UDWH�DQG�SRO\XQVDWXUDWHG�RPHJD��� WR�JURZ�DW�
�����D�\HDU�YHUVXV������D�\HDU�RYHU�WKH�ODVW�
50 years.

 ř $PRQJ�IRRGV��WKH�PDLQ�ZLQQHUV�DUH�OLNHO\�WR�EH�
HJJV��PLON�DQG�GDLU\�SURGXFWV��FKHHVH��\RJXUW�
DQG�EXWWHU��DQG�QXWV�ZLWK�DQQXDO�UDWHV�RI�JURZWK�
DURXQG� �������� 7KH� ORVHUV� DUH� OLNHO\� WR� EH�
ZKHDW�DQG�PDL]H�DQG�WR�D�OHVVHU�H[WHQW�VROYHQW�
extracted vegetable oils. Meat consumption per 
FDSLWD�VKRXOG�JURZ�DW������D�\HDU�DQG�ILVK�DW�
�����VXSSRUWHG�E\�D�IDVW�H[SDQGLQJ�DTXDFXO�
ture industry.
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Technically, fats are compounds of long chain 
organic acids made of carbon and hydrogen atoms 
and called fatty acids. Those with no double bonds 
between carbons are called saturated and tend to 
have a solid state; those with one or more double 
bonds between carbons are called unsaturated and 
tend to be liquid.

Unfortunately, over the last century the word ‘fat’ has 
GHYHORSHG�D�QHJDWLYH�FRQQRWDWLRQ��SDUWLFXODUO\�LQ�WKH�:HVW�
ern world. It can be used to qualify some of the food we 
eat, to point to excessive weight in some parts of our body 
�L�H���KDYLQJ�D�ŔIDW�EHOO\ŕ��DQG�WR�LGHQWLI\�RYHUZHLJKW�SHRSOH��
The same has not happened with the word ‘protein’ or the 
ZRUG�őFDUERK\GUDWHŒ��:H�GR�QRW�FDOO�D�SHUVRQ�ŔSURWHLQŕ�DQG�
ZH�GR�QRW�TXDOLI\�IRRG�DV�ŔWKLV�ORRNV�WRR�SURWHLQLF�ŕ�<HW�ZH�
do not refer to someone who is muscular as very “protein” 
or “proteinic.”

Figure 1

Most representative foods by main type of fat

Polyunsaturated

Transfats*Saturated Monounsaturated Omega-6 Omega-3

%XWWHU %UHDG Nuts Soybean oil Shortening

Coconut Oil /DUG Olive Oil
Cottonseed 

oil
Margarine

Palm Kernel %HHI Canola Oil

3RUN Sunflower oil

Sheep Peanuts

Cheese Palm Oil Fish Flexseed

0LON &KLFNHQ Salmon

Yogurt Eggs

Fish

Source: Credit Suisse

*  Containing some level of transfats.P
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Macronutrients are the fuel that allows our bodies to produce energy. Fat is one 
of three macronutrients in our diet, together with carbohydrates and protein, 
and is widely present in many of the foods we eat. It is the most efficient 
macronutrient we can eat and is easily absorbed and stored in our body for 
future energy needs.

What is fat?
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In our research, we will also focus on a particular 
dietary fat that has captured the attention of doc�
tors, heart patients, consumers and food manufac�
turers: cholesterol. Cholesterol is a lipid molecule 
WKDW� LV�ELRV\QWKHVL]HG�E\�DOO�DQLPDO�FHOOV�� ,Q�RWKHU�
ZRUGV��RXU�ERG\�FDQ�SURGXFH�FKROHVWHURO��,W�LV�D�NH\�
structural component of the cell membrane of any 
animal and is required to maintain the membrane’s 
structural integrity and fluidity. A person with an 
average weight carries 35 grams of cholesterol in 
the body, or 0.05% of body mass.

If we try to apply this to a population or a coun�
try, the exercise is even more complex. In the field 
of nutrition, one of the most difficult things is mea�
VXULQJ�DFFXUDWHO\�D�SRSXODWLRQŒV�GDLO\�FDORULH�LQWDNH�
RU�ZKDW�SHUFHQWDJH�RI� WRWDO�HQHUJ\� LQWDNH�FRPHV�
IURP�IDW��SURWHLQ�RU�FDUERK\GUDWHV��6XUYH\V�OLNH�WKH�
8�6��1+$1(6�RU�1'16�LQ�WKH�8�.��WKDW�H[WUDSR�
late data from interviews with a few thousand indi�
viduals to the rest of a population tend to underes�
timate calorie consumption—people’s perception of 
how much they eat tends to underestimate how 
much they really eat.

,I�ZH�ORRN�DW�IDW�SXUHO\�DV�IRRG��WKH�PDLQ�SHUFHSWLRQ�RI�
WKH�ZHVWHUQ�ZRUOG�LV�WKDW�ŔIDW�PDNHV�\RX�IDW�ŕ�<HW�WKH�IDW�
content in our body does not depend on just eating fat. 
:H�WXUQ�GLHWDU\�FDUERK\GUDWHV�LQWR�ERG\�IDW�DQG�RFFDVLRQ�
DOO\�ZH�GR�WKH�VDPH�ZLWK�GLHWDU\�SURWHLQ��%XW�DV�IDW�KDV�
become a negative attribute of physical appearance (in a 
ZD\�WKDW�LW�ZDV�QRW�DW��VD\��WKH�WLPH�RI�5XEHQV������IDW�ULFK�
food has come to be perceived as unhealthy.

For the purposes of this paper, we divide dietary fats 
LQWR�ILYH�PDLQ�JURXSV��VHH�)LJXUH�����VDWXUDWHG�IDWV��GDLU\��
HJJV��PHDW��HWF����PRQRXQVDWXUDWHG�IDWV��ROLYH�RLO��ODUGV��
SDOP�RLO��GXFN�IDW���SRO\XQVDWXUDWHG�RPHJD��V��VXQIORZHU�
RLO�� VR\EHDQ� RLO�� FRWWRQVHHG� RLO�� HWF���� SRO\XQVDWXUDWHG�
RPHJD��V� �ILVK� RLO�� IOD[VHHG�� DQG� K\GURJHQDWHG� RLOV� RU�
WUDQVIDWV� �PDUJDULQH�� VKRUWHQLQJV��� ,Q� QDWXUH�� QR� IRRG�
contains only one type of fat. In Figure 2, we list the fat 
FRQWHQW�RI�WKH�PDLQ�IRRGV�ZH�HDW�DQG�ZH�EUHDN�GRZQ�WKH�
fat content into the contribution from each of the five 
groups above.

In addition, determining the precise fat content of beef, 
for example, is not an easy exercise, as the fat content 
varies according to the breed of cow we choose (Aber�
GHHQ��-HUVH\��HWF���DQG�WR�ZKDW�SDUW�RI�WKH�DQLPDO�ZH�DUH�
FRQVLGHULQJ��)LQDOO\��WKH�FRQWHQW�RI�RPHJD���RU�RPHJD���
in beef meat is a function of what the cow has been eat�
LQJ�� 0HDW� IURP� JUDVV�IHG� FRZV� FRQWDLQV� ��PJ� RI�
RPHJD��� SHU� ���J� FRPSDUHG�ZLWK� OHVV� WKDQ���PJ� IRU�
grain fed cows.

Figure 2

Caloric fat content – basic foods
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gest. As we will see later on though, both do however 
SRLQW� WR� WKH� VDPH� WUHQG��:H�ZLOO� XVH�PRVWO\� )$267$7�
data as that allows us to move across regions and coun�
tries; occasionally we will focus on national surveys. The 
only two caveats using FAOSTAT data to compare what 
happened over the last fifty years is that the most recent 
QXPEHUV��������RQ�WRWDO�FDORULHV�DQG�IDW�FRQVXPSWLRQ�DUH�
probably overstated relative to those collected fifty years 
ago. Two main reasons:

 ř )RRG�ZDVWH�LQ�GHYHORSHG�PDUNHWV�KDV�LQFUHDVHG�RYHU�
time as families have had access to “excess” food; in 
GHYHORSLQJ�PDUNHWV�WKH�RSSRVLWH�PLJKW�EH�WUXH�DV�WKH�

On the other hand, measuring calorie or fat 
LQWDNH� IURP�IRRG�DYDLODELOLW\�GDWD� OLNH� LQ� WKH�)2$�
STAT database tends to overestimate actual con�
sumption as invariably some food gets wasted or is 
used for secondary applications (e.g. biofuel or 
PHDO�WR�IHHG�DQLPDOV���:H�FRPSDUH�QXPEHUV�XQGHU�
WKH�WZR�PHWKRGV�LQ�)LJXUH���

However, either method can be extremely help�
ful in understanding nutritional trends provided we 
XVH�HDFK�RQ�D�FRQVLVWHQW�EDVLV��:H�FDQQRW�FRP�
pare them, and probably the “true” numbers are 
somewhere between what the two methods sug�

Fat in our diets
Fat is an essential part of our diet, but it is not easy to determine precisely how 
much fat or protein a person ingests daily. Nobody eats foods that are made 
purely of fat or of protein. Most foods contain fat, protein and carbohydrates in 
varying proportions. To quantify the proportion of fat, protein and carbohydrates 
ZH�HDW��ZH�KDYH�WR�WDNH�HDFK�IRRG�ZH�HDW�DQG�EUHDN�LW�XS�LQWR�WKHVH�WKUHH�
FRPSRQHQWV��%HORZ�\RX�FDQ�VHH�WKH�W\SLFDO�FRPSRVLWLRQ�RI�VHYHUDO�RI�WKH�PDLQ�
foods we eat.
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Figure 3

Common foods – percent of calories from each macronutrient

From carbohydrates From fat From protein

$SSOHV��UDZ��ZLWK�VNLQ� ��� 3% 2%

%DQDQDV��UDZ� 93% 3% ��

%HHI��VKRUW�ORLQ��W�ERQH�VWHDN��86'$�FKRLFH��EURLOHG� 0% ��� ���

%UHDG��ZKLWH� ��� 11% 11%

%XWWHU 0% 99% 1%

&KHHVH��FKHGGDU� 1% 72% ���

&KLFNHQ��EUHDVW��PHDW�DQG�VNLQ�FRRNHG�URDVWHG� 0% ��� ���

0LON��ZKROH� 30% ��� 21%

6DODG��YHJHWDEOH��WRVVHG��ZLWKRXW�GUHVVLQJ� 77% �� 19%

6HD�EDVV��FRRNHG�GU\�KHDW� 0% 19% ���

6SDJKHWWL��FRRNHG��XQ�HQULFKHG��ZLWK�DGGHG�VDOW ��� 5% ���

:DOQXWV �� ��� ��

6RXUFH��1XWULWLRQ�'DWD
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wider adoption of refrigerators has reduced 
IRRGbVSRLODJH�

 ř 6HYHUDO� IDWW\� IRRGV� OLNH� PHDW�� PLON� RU� \RJXUW� KDG� D�
higher fat content fifty years ago. For example, a 100 
JU�FXW�RI�PHDW�QRZ�KDV�MXVW�������JU�RI�IDW�FRPSDUHG�
WR�������JU� ILIW\�\HDUV�DJR��$W�FXUUHQW�FRQVXPSWLRQ�
levels in the U.S., for example, that translates into a 
GLIIHUHQFH�RI����FDORULHV�RQ�D�GDLO\bEDVLV�

6R�OHW�XV�ORRN�DW�WKH�GDWD��)$267$7�VKRZV�WKDW�JOREDO�
IDW�FRQVXPSWLRQ�DV�D�SHUFHQWDJH�RI�HQHUJ\�VWRRG�DW�����
in 2011, protein consumption stood at 11% and carbohy�
GUDWHV�FRQVXPSWLRQ�VWRRG�DW������DOFRKRO�ZDV�DW������
The regional dispersion was quite high: at the low end 
was Africa with 20% of energy sourced from fat; at the 
KLJK�HQG�1RUWK�$PHULFD�ZLWK������+RZHYHU��1+$1(6��
ZKLFK�LV�SUREDEO\�D�PRUH�DFFXUDWH�VRXUFH�RI�IRRG�LQWDNH�
�DV�)$267$7�GDWD�DUH�QRW�IXOO\�DGMXVWHG�IRU�ZDVWH��VWDWHV�
that fat consumption in the U.S. was 33% in 2010. This 
shows how different data collection and processing meth�
RGV�FDQ�LQIOXHQFHbHVWLPDWHV�

A detailed study “Global, regional, and national con�
sumption levels of dietary fats and oils in 1990 and 
2010” by Micha et al. run globally but leveraging local 
GDWD�DQG�SXEOLVKHG�LQ������VKRZV�VDWXUDWHG�IDW�FRQ�
VXPSWLRQ� DW� ����� JOREDOO\�� RPHJD��� DW� ����� DQG�
RPHJD���DW�������,I�ZH�DVVXPH�WKDW�WKHVH�GDWD�DUH�
compatible with FAOSTAT data, we consume 10.2% 
of our energy in the form of monounsaturated fats.

As fat has been identified for years as a culprit 
behind the obesity and metabolic syndrome epidemic 
as well as a significant contributory factor in cardiovas�
cular related deaths, it is worth understanding not only 
how much fat and what type of fats we consume today, 
but also how this picture has evolved over the past 
ILIW\b\HDUV�

The bottom 20 countries in fat consumption—as a 
SHUFHQWDJH�RI�WRWDO�GDLO\�FDORULF�LQWDNHŐWHQG�WR�EH�SRRU�
FRXQWULHV�LQ�$IULFD�DQG�$VLD��VHH�)LJXUHV���DQG�����ZLWK�
D�UDQJH�RI��������7KH�WRS����DUH�(XURSHDQ�FRXQ�
tries, as well as the U.S., Canada , Australia and New 
=HDODQG��ZLWK�D�UDQJH�RI���������,I�\RX�ORRN�DW�MXVW�
VDWXUDWHG�IDW��%DQJODGHVK�KDV�WKH�ORZHVW�LQWDNH�DW����
and Samoa the highest at 27.5% (mainly due to the 
FRQVXPSWLRQ�RI�FRFRQXW�RLO��� LQ�(XURSH�5RPDQLD�KDV�
the highest at 20%. However, a different database 
places France at the top with 15.5% and Romania with 
barely above 10%.

)LJXUH��

Comparison of FAOSTAT and National Survey interviews

Country Year

National Survey/ 
interviews 

fat/energy %
FAOSTAT 

fat/energy % Difference %

National 
Survey/ 

interviews 
Total calories

FAOSTAT 
Total calories

Difference 
calories

Australia ���� 32.5% 37.2% ���� 2,207.7 3,007.0 799.3

China 2003 20.0 25.2 5.2 ������� ������� �����

France ���� 37.2 ���� ��� ������� 3,555.0 �������

Germany ���� 35.9 ���� 0.7 ������� ������� 951.2

India ���� 22.5 19.0 ����� ������� ������� �������

Italy 2000 35.0 37.7 2.7 ������� ������� 1,210.2

Japan ���� 25.3 ���� 3.2 NA ������� NA

Spain 2005 ���� ���� 2.2 ������� 3,303.0 �������

Sweden 2005 ���� 35.9 1.9 2,125.0 3,129.0 �������

U.K.* 2012 32.9 ���� 3.5 ������� ������� �������

U.S. 2010 ���� ���� ��� 2,127.9 ������� 1,531.1

$YHUDJH��H[�,QGLD� 32.5 35.9 ��� ������� ������� 1,153.9


�/DWHVW�8.�)DRVWDW�GDWD�DYDLODEOH�LV����� 

6RXUFH��)$267$7��+DULND��HW�DO��$�6\VWHPDWLF�5HYLHZ�RI�'DWD�IURP����&RXQWULHV��$QQ�1XWU�0HWDE�����
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What influences these 

1. Income and changes in income: The availability 
and consumption of animal and vegetable fats is 
FORVHO\�OLQNHG�WR�LQFRPH��7KH�KLJKHU�WKH�LQFRPH��
the higher the percentage of fat in the diet. The 
SHUFHQWDJH�WHQGV�WR�ULVH�TXLFNO\�DV�LQFRPHV�JURZ�
IURP� ����� WR� �������� D� \HDU�� %H\RQG� WKLV��
JURZWK�IODWWHQV��DQG�DW�LQFRPHV�DERYH���������D�
\HDU�WKH�SHUFHQWDJH�WHQGV�WRbVWDELOL]H�

���8UEDQL]DWLRQ� DQG� XUEDQ� OLIHVW\OH�� 8UEDQL]DWLRQ�
GULYHV�D�KLJKHU�OHYHO�RI�IDWV�LQ�RXU�GLHW��,Q�%DQJOD�
desh for example the consumption of fat in urban 
areas is eight times higher than in rural areas. 
Availability and income explain most of this trend.

3. Climate: As fat is a very efficient source of heat 
for our bodies, colder climates tend to show 
KLJKHU�OHYHOV�RI�IDW�FRQVXPSWLRQ��)RU�HVNLPRV��IDW�
DFFRXQWV�IRU�RYHU�����RI�IRRG�LQWDNH��IRU�(J\S�
WLDQV� MXVW������+RW�FOLPDWHV� LQGXFH� ORZHU�SHU�
FHQWDJHV�RI�HQHUJ\�LQWDNH�GHULYHG�IURP�IDW�

���/RFDO�DYDLODELOLW\�DQG�FXOWXUDO�IDFWRUV��%XWWHU� LV�D�
main staple in France as olive oil is in Italy and 
Greece, coconut in many islands in the Pacific 
�6DPRD�� 9DQXDWX� DQG� 6DR� 7RPH� IRU� H[DPSOH���
and palm oil in Malaysia and Indonesia. In the 
8�6���%UD]LO�DQG�$UJHQWLQD�WKH�DYDLODELOLW\�RI�YHJ�
etable seed that could be processed into oils has 
certainly been a factor.

5. Nutrition guidelines and official restrictions. Since 
WKH�����V��WKH�8�6��KHDOWK�DXWKRULWLHV�DQG�LQIOX�
HQWLDO�RUJDQL]DWLRQV�VXFK�DV�WKH�$+$��$PHULFDQ�
+HDUW� $VVRFLDWLRQ�� KDYH� EHHQ� LQVWUXPHQWDO� LQ�
driving down the consumption of fats, particularly 
saturated fat, on the hypothesis that the levels of 
fat and saturated fat consumed fifty years ago 
were bad for our health, particularly for our hearts. 
:H�ZLOO�DQDO\]H�WKLV�FRQQHFWLRQ�LQ�GHWDLO�ODWHU��EXW�
clearly this drove the consumption of meat, eggs 
DQG�PLON�GRZQ�DQG�WKDW�RI�YHJHWDEOH�RLOV�XS�
,Q� VRPH�FRXQWULHV� VXFK�DV�+XQJDU\� DQG�'HQ�

PDUN� WKH�SHUFHLYHG�QHJDWLYH�KHDOWK�HIIHFWV�RI� IDW�
consumption drove the health authorities to impose 
taxes on foods with saturated fat content above a 
certain level. In the U.S., food label disclosures 
require companies to show the level of saturated 
fat, and foods that contain saturated fats cannot be 
PDUNHWHG�DV�ŔKHDOWK\�ŕ

Figure 5

Top 20 countries by fat consumption

Proportion of dietary energy supply derived from fat 
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Bottom 20 countries by fat consumption

Proportion of dietary energy supply derived from fat 
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As we discussed earlier, what drove this change was a 
huge ideological crusade—as opposed to scientific—
against fat and saturated fat, led by health officials and a 
small group of U.S. medical academics, probably com�
bined with the desire to provide cheaper fat sources to 
food manufacturers and a fast growing world population. 
In the new low fat world, the taste and texture provided by 
saturated fat was in most cases replaced by sugar (e.g., 
LQ� \RJXUWV��GHVVHUWV�� LFH�FUHDP��HWF��DQG�YHJHWDEOH�RLOV�
�H�J���LQ�ELVFXLWV��FUDFNHUV��HWF��

/RZHULQJ�ŔIDWŕ�SULFHV�LQ�WKH�IRRG�FKDLQ�ZKLOH�NHHSLQJ�IRRG�
“tasty” with less fat or a different fat was a powerful combi�
QDWLRQ��0HGLFDO�UHVHDUFK�OLQNLQJ�IDW�DQG�SDUWLFXODUO\�VDWXUDWHG�
IDW�WR�FDUGLRYDVFXODU�GHDWKV�DGGHG�IXHO�WR�WKLV�FKDQJH��/HW�
XV�QRZ�DQDO\]H�WKH�ŔSULFH�GULYHUŕ�EHKLQG�LW�

:H�WRRN�D�VDPSOH�RI�VRPH�RI�WKH�IRRGV�WKDW�FRQWULEXWH�
WKH�PRVW� WR� IDW� LQWDNH� LQ� WKH�8�6���JURXSHG� WKHP�XQGHU�
the “prevalent” type of fat and built a historical price trend 
SHU�JUDP�RI�IDW�GDWLQJ�EDFN�WR�������7KHUH�DUH�IRXU�LQWHU�
esting observations.
1. The price of a gram of fat in the U.S. has increased by 

����VLQFH�����ŐRU����D�\HDU�LQ�QRPLQDO�WHUPV��FRP�
SDUHG� WR� D� &3,� RI� ����� D� \HDU��� 3RO\XQVDWXUDWHG� IDW�

SULFHV�URVH�E\�����RU������D�\HDU�ZKLOH�VDWXUDWHG�
IDWV�H[SHULHQFHG�D������LQFUHDVH�RU������D�\HDU�

���3RO\XQVDWXUDWHG� IDWVŐPRVWO\� RPHJD��ŐKDYH�
consistently been the cheapest source of fat. In 
������WKH�SULFH�RI�D�JUDP�RI�SRO\XQVDWXUDWHG�IDW�
ZDV�����OHVV�WKDQ�WKDW�RI�D�JUDP�RI�VDWXUDWHG�
fat and 90% less than a gram of monounsatu�
rated fat. At the end of April 2015, the same 
SHUFHQWDJHV�ZHUH�����OHVV�DQG�����OHVV��6R�
there is no doubt that this was a major driver of 
the switch from saturated to polyunsaturated fat.

���$W�86����FHQWV�SHU�JUDP�RI� IDW�DW� WKH�HQG�RI�
April 2015 red meat was the most expensive 
VRXUFH�RI�IDW��PDUJDULQH�DW�86������FHQWV�ZDV�
WKH�FKHDSHVW��%XWWHU��ZKLFK�LV�PRVWO\�VDWXUDWHG�
fat, was twice as expense as margarine.

���7KH�SULFH�GHPDQG�HODVWLFLW\�IRU�IDW�ULFK�IRRGV�LV�
WKH�KLJKHVW�IRU�SRUN�DW��������D����LQFUHDVH�LQ�
SULFH�WULJJHUV�D������IDOO� LQ�GHPDQG���IROORZHG�
E\� EHHI� �������� DQG� FKLFNHQ� ���������0LON� LV�
TXLWH�LQHODVWLF�����������EXW�EXWWHU�DQG�FKHHVH�
DUH�QRW���������IRU�ERWK���)LQDOO\��HJJV�VKRZ�D�
JRRG�SURILOH�ZLWK�D�SULFH�HODVWLFLW\�RI�MXVW�������

The price of fat
Price has been always an important driver of consumers’ decisions. This is 
WKH�FDVH�IRU�IDW�ULFK�SURGXFWV�DV�ZHOO��

)$7��7+(�1(:�+($/7+�3$5$',*0 12



&RPSDULQJ�UHG�PHDW�ZLWK�FKLFNHQ�DQG�EXWWHU�ZLWK�
PDUJDULQH�RYHU�WKH�SDVW����\HDUV�LV�LQWHUHVWLQJ��:DV�LW�
SULFH� WKDW�GURYH�FKLFNHQ�FRQVXPSWLRQ�XS�PDVVLYHO\�
YHUVXV�UHG�PHDW"�:DV�SULFH�WKH�GULYHU�RI�WKH�VZLWFK�
between butter and margarine until the transfats 
VFDUH�KLW�PDUJDULQH�DW�WKH�HQG�RI�WKH�����V"

The answer to both questions is “yes.” A combi�
nation of price and fear of red meat, as well as of 
VDWXUDWHG�IDWV��7KH�SULFH�RI�D�SRXQG�RI�FKLFNHQ�ZDV�
����ORZHU�WKDQ�WKDW�RI�UHG�PHDW�LQ�������WRGD\�LW�
LV�VWLOO�����ORZHU��7KH�SULFH�RI�D�SRXQG�RI�PDUJD�
ULQH�ZDV�����ORZHU�WKDQ�EXWWHU�LQ�������WRGD\�LW�LV�
still 33% lower.

,I�ZH�ORRN�DW�WKH�ODVW�ILYH�\HDUVŐWR�PRYH�EH\RQG�
the impact of the transfats scare—we can see that 
WKH� SULFH� RI� EXWWHU� KDV� LQFUHDVHG� ���� LQ� WKLV�
period—almost 5% a year—while margarine has 
JRQH�XS�LQ�SULFH�E\������%XWWHU�LV�QRZ�ŔWUDGLQJŕ�DW�
a 50% premium to margarine and sales volumes 
DUH�XS�����IRU�EXWWHU�DQG�GRZQ�����IRU�PDUJD�
rine. This is probably due to the transfats issue 
rather than a reassessment of saturated fats, but it 
VKRZV�WKDW�SHUFHSWLRQV�FDQ�FKDQJH�TXLFNO\�

Figure 7

U.S. retail price per gram of fat
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U.S. retail price per gram of fat: butter versus margarine
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Figure 9

U.S. retail price per gram of fat: beef versus chicken

Prices are nominal
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OLWKLF�SHULRG�ZLWK��������RI�HQHUJ\� IURP�IDW�ZDV�
much healthier—at least in terms of teeth, bone 
health and height—than that of the Neolithic period 
that relied much more on cereals.

The tall man concept

:H�FRXOG�DSSO\� WKH�VDPH� LGHD� WR�PRUH� UHFHQW�
WLPHV�� 'XULQJ� WKH� ��WK� FHQWXU\�� PDQ\� (XURSHDQ�
parents held up the U.S. as an example of what 
their children should aspire to on the nutrition front. 
7KH�QRWLRQ�ZDV� WKDW�PLON� DQG�PHDW�PDGH�$PHUL�
cans grow tall and healthy.

There are a few excellent research papers on 
the topic (one of the most interesting is by Komlos, 
/DXGHUGDOH�LQ��������$W�WKH�HQG�RI�WKH���WK�FHQ�
tury, Americans were the tallest population in the 
ZRUOG�� %\� WKH� ��VW� FHQWXU\�� QRUWKHUQ� (XURSHDQV�
�WKH� 1HWKHUODQGV�� 'HQPDUN� DQG� 1RUZD\�� KDG�
become the tallest, and Americans were left with 
being the most obese and least healthy among the 
most affluent populations in the world (see the 
2013 report commissioned by the NIH to the 
National Research Council and the Institute of 
Medicine: “U.S. Health in an International Perspec�
WLYH�� 6KRUWHU� /LYHV�� 3RRUHU� +HDOWKŕ�� 'DWD� IURP�
NHANES show that the average heights of white 
males and females in the U.S. have stayed basi�
cally the same since 1935. Part of this might 
UHIOHFW�WKH�'HSUHVVLRQ�DQG�:RUOG�:DU�,,��EXW�LW�DOVR�
appears inconsistent with the sharp increase in 
LQFRPH� DQG� PHGLFDO� SURJUHVV� LQ� WKH� SHULRG�� 'LHW�
PLJKW�KHOS�H[SODLQ� WKLV�� ,QWHUHVWLQJO\�� EXWWHU��PLON��
and meat consumption in the U.S began to decline 
in the early 1900s and were replaced first by more 
YHJHWDEOH�RLOV�DQG�WUDQV�IDWV�DQG�ODWHU�E\�PRUH�FDU�
bohydrates. Note that the northern European coun�
WULHV� KDYH� D� GLHW� WKDW� LV� PRUH� IDW�ULFK� ZLWK� IHZHU�
carbohydrates than the current U.S. diet, with a 
VWURQJ�HPSKDVLV�RQ�ILVK��ZKLFK�LV�ULFK�LQ�RPHJD���

:H�KDYH�ORRNHG�DW�VHYHUDO�GLIIHUHQW�DUHDV�RI�LQYHVWLJDWLYH�
research—anthropology, nutrition, clinical trials, epidemi�
ological research, etc.—to address this question. Con�
trary to what might be expected, our analysis suggests we 
now probably consume not enough fat, not enough satu�
rated fat and too much carbohydrates. This is particularly 
true in the western world. Here are several points 
WRbFRQVLGHU�

Evolution

Consumption of fat has changed over the past few 
\HDUV�DQG�KDV�FHUWDLQO\�FKDQJHG�RYHU�WKH�ODVW�����PLOOLRQ�
\HDUV�VLQFH�/XF\�ILUVW�ZDONHG�WKH�HDUWK��+LVWRULFDO�GDWD�RQ�
fat consumption over such a long time frame, as you can 
LPDJLQH��DUH�QRW�HDVLO\�DYDLODEOH��7KH�IDUWKHU�EDFN�ZH�JR��
WKH� OHVV�SUHFLVH�ZH�FDQ�EH��%XW�VWDEOH� LVRWRSH�DQDO\VLV�
allows us to understand better the diets of a variety of 
DQFLHQW�KRPLQLG�VSHFLHV�E\�ORRNLQJ�DW�WKHLU�IRVVLOL]HGbWHHWK�

This analysis indicates that the human diet evolved 
from purely tubers and roots to adding meat around two 
PLOOLRQ�\HDUV�DJR�DQG�PDNLQJ�LW�WKH�PDLQ�IRRG�VWDSOH�XS�WR�
���������� \HDUV� DJR�� 5HVHDUFK� VKRZV� WKDW� IRU� WKH�
KXQWHU�JDWKHUHUV�RI�WKH�XSSHU�3DOHROLWKLF�SHULRG��IDW�ZDV�
OLNHO\�WR�DFFRXQW�IRU�DW�OHDVW��������RI�GDLO\�FDORULHV��IRO�
ORZHG�E\�SURWHLQ�DW�VD\��������DQG�FDUERK\GUDWHV�IURP�
WXEHUV� DQG� SODQWV� DW� ��������7KLV� FKDQJHG����������
years ago in the Neolithic period with the introduction of 
cereals, which over time replaced fat and protein to 
become the main energy source in several populations.

Part of this change was driven by the beginning of a 
more stable agricultural culture; more recently—in the 
past 50 years—the increase in carbohydrate consumption 
has been driven further by medical research, new food 
JXLGHOLQHV�LQWURGXFHG�LQ�WKH�����V�DQG�QHZ�SURGXFW�OLQHV�
developed by food manufacturers.

Anthropologists (Holt, Formicola and Anagnostis 
DPRQJ� RWKHUV�� KDYH� FRQFOXGHG� WKDW� WKH� VNHOHWRQV� DQG�
WHHWK�RI�KXPDQV�LQ�WKH�SHULRG�XS�WR�����������\HDUV�DJR�
were much healthier—taller and with less tooth decay— 
than those following the onset of the Neolithic period. 
This has led some to conclude that the diet of the Paleo�

How much fat should 
we eat?
6R�IDU�ZH�KDYH�DQDO\]HG�KRZ�PXFK�DQG�ZKDW�W\SH�RI�IDWV�ZH�HDW��7KH�NH\�
TXHVWLRQ�LV��KRZ�PXFK�IDW�VKRXOG�ZH�FRQVXPH"�'RHV�LW�YDU\�ZLWK�DJH��JHQGHU�
RU�JHQHWLFV"�'R�SHRSOH�LQ�GLIIHUHQW�UHJLRQV�EHQHILW�IURP�HDWLQJ�GLIIHUHQW�OHYHOV�
RI�IDW"
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Figure 10

Median male height in various countries from 1820-2013
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Animal lessons

2QH�DGYDQWDJH�RI�ORRNLQJ�DW�DQLPDOV�WR�H[SORUH�ZKDW�LV�
the right amount of fat we should eat is that animals are 
QRW�LQIOXHQFHG�E\�DGV�RU�ERRNV�RQ�ZKDW�DUH�WKH�EHVW�GLHWV�
or the best food. This is not necessarily true for pets, so 
ZH�ZLOO�IRFXV�RQ�ZLOG�DQLPDOV��2QH�GLVDGYDQWDJH�RI�ORRN�
LQJ�DW�DQLPDOV� LV� WKDW�WKH\�DUH�QRW������OLNH�XV��VR�ZH�
need to be careful with parallels. Focusing on mammals, 
WKH� -DPLQHWV� LQ� WKHLU� ERRN�� 7KH� 3HUIHFW� +HDOWK\� 'LHW��
DQDO\]H�GLIIHUHQFHV�DQG�VLPLODULWLHV�LQ�GHWDLO�

'LIIHUHQW� PDPPDOV� KDYH� GLIIHUHQW� GLHWV�� FRZV� DQG�
sheep eat grass, lions and wolves just meat. So, what do 
WKH\�KDYH�LQ�FRPPRQ"�7KHLU�DELOLW\�WR�FRQYHUW�ZKDW�WKH\�
eat into energy their bodies can use. Vegetarian species 
WHQG� WR�EH� UXPLQDQWV� OLNH�FRZV�ŐIHUPHQWLQJ� WKH�SODQWV�
WKH\�HDW��HDUO\�LQ�WKHLU�GLJHVWLYH�WUDFNŐRU�JRULOODV��ZKLFK�

IHUPHQW�ILEHU�LQ�WKH�FRORQ��)LEHUV�DQG�FDUERK\GUDWH�
rich plants get converted by both mostly into short 
chain fatty acids—saturated and monounsaturated 
fat—through the fermentation process promoted 
by bacteria. The food is fiber, but the resulting 
nutrient is mostly fat and some carbohydrates: 
�������IDW�������bFDUERK\GUDWHV�

:KDW�DERXW�FDUQLYRUHV� OLNH�ZROYHV"�'RQŒW� WKH\�
MXVW�HDW�SURWHLQ"�0HDW�FRQWDLQV�ERWK� IDW�DQG�SUR�
WHLQ������JUDPV�RI�GHHU�PHDW�FRQWDLQV����JUDPV�RI�
SURWHLQ�DQG�����JUDPV�RI� IDW� �������SURWHLQ�IDW���
EXW�WKH�OLYHU�RI�WKH�GHHU�LV���������SURWHLQ�IDW�LQ�
terms of calories. Alpha wolves, which eat first in 
WKH� SDFN�� HDW� WKH� RIIDO�� /HDQ� PHDW� LV� IRU�
RPHJDbZROYHV�

)RU� KXPDQV� LW� LV� GLIILFXOW� WR� JHQHUDOL]H�� DV� ZH�
HDFK� KDYH� YHU\� GLIIHUHQW� GLHWV�� %XW� RXU� FRORQ� LV�
20% of total gut volume versus 53% for primates. 
So we are not equipped to process large amounts 
RI�ILEHU�DQG�FRQYHUW�LW�LQWR�IDW��:H�DUH�DFWXDOO\�PRUH�
HIILFLHQW�� $LHOOR� DQG� :KHHOHU� LQ� ����� VXJJHVWHG�
that humans were able to fuel their larger brains 
with a relatively small gut because increased dietary 
TXDOLW\� UHGXFHG� WKH�QHHG� IRU�JXW�PDVV��:LWK� OHVV�
need to chew foliage, our teeth and jaws became 
VPDOOHU�DQG�RXU�EUDLQ�GRXEOHG�LQ�VL]H��7KH�K\SRWK�
esis was that the main driver of this increased 
dietary quality was the increased use of animal 
products or fat which could be directly absorbed in 
the small intestine.

6R� LI� JRULOODV� RU� FRZV� JHW� ������� RI� WKHLU�
energy from fat and we are genetically equipped to 
process fat (rather than convert fibers to fat through 
IHUPHQWDWLRQ���ZK\�VKRXOG�ZH�QRW�HDW��������RI�
IRRG�LQ�D�ŔIDWŕ�IRUP"�$QG�VKRXOG�LW�EH�DQLPDO�IDW�RU�
YHJHWDEOH�IDW"

Research suggests that our species traditionally 
VRXUFHG�PRVW�RI�WKH�IDW�LQWDNH�IURP�DQLPDOV��6HY�
HUDO�VWXGLHV�RI�VRPH�RI�WKH�IHZ�UHPDLQLQJ�KXQWHU�
gatherer cultures point to two important facts. First, 
QR�VLQJOH�KXQWHU�JDWKHUHU�FXOWXUH�KDV�EHHQ�IRXQG�WR�
be just vegetarian. Second, animals provide at least 
50% of all their calories. As fat accounts for 
������� RI� FDORULHV� LQ� PHDW� �WKH� EDODQFH� LV� SUR�
WHLQ��� WKHVH� FXOWXUHV� GHULYH� DW� OHDVW� ������� RI�
energy from animalfat.

Breast milk

There is also another interesting parallel across 
PDPPDOV��%DELHV�DUH� IHG�EUHDVW�PLON� IRU�XS� WR���
years depending on the species. How similar is the 
QXWULHQW�FRQWHQW�RI�EUHDVW�PLON� IRU�GLIIHUHQW�PDP�
PDOV"� )LJXUH� ��� VKRZV� WKDW� WKH� IDW� FRQWHQW� RI�
EUHDVW�PLON�YDULHV�IURP�����IRU�PRQNH\V�WR�����
IRU�WKH�JUD\�VHDO��+XPDQV�VWDQG�DW������ZLWK�WKH�
EDODQFH�PDGH�XS�RI�FDUERK\GUDWHV�DW������PRVWO\�
ODFWRVH��DQG�SURWHLQ�DW����

Figure 11

Mammals breast milk content (%)

Species Fat Protein Lactose

Antelope 21% 50% 29%

%HDU��SRODU ��� 13% 1%

%LVRQ 27% ��� ���

%XIIDOR��3KLOLSSLQH 70% ��� 13%

Camel ��� 19% ���

Cat ��� ��� 9%

Cow:

Ayrshire 53% 21% 27%

Guernsey ��� 19% 25%

Jersey ��� ��� 23%

'HHU 77% ��� 5%

'RJ 59% 30% 12%

'ROSKLQ ��� 22% 12%

Elephant ��� 12% ��

Goat 51% 20% 30%

Horse 29% 22% ���

Human 56% 6% 38%

Kangaroo ��� 57% 0%

0RQNH\ 52% 13% 35%

Pig ��� 20% 17%

Rabbit ��� ��� 5%

Seal, gray 90% �� 2%

Sheep ��� 25% 21%

:KDOH ��� 15% 2%

6RXUFH��5REHUW�'��%UHPHO��8QLYHUVLW\�RI�:LVFRQVLQ�DQG�IURP�+DQGERRN�RI�0LON�&RPSRVLWLRQ��E\�5��*��-HQVHQ��

Academic Press, 1995.
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$OVR�� LI�ZH� EUHDN� GRZQ� WKH� IDW� SDUW� RI� KXPDQ�
EUHDVW�PLON�E\�LWV�FRPSRQHQWV��ZH�JHW�����VDWX�
UDWHG� IDW������PRQRXQVDWXUDWHG������RPHJD���
DQG����RPHJD����1RWH�DOVR�WKDW�EUHDVW�PLON�FRQ�
WDLQV�D�KLJK�OHYHO�RI�FKROHVWHURO��XS�WR����PJ�SHU�
OLWHU�YHUVXV�MXVW����PJ�SHU�OLWHU�IRU�FRZ�PLON��7KLV�
leads to two interesting conclusions. First, in 
KXPDQV�����RI� WKH�VROLGV� LQ�EUHDVW�PLON� LV�VDWX�
rated fat. If saturated fat is as bad for you as the 
current recommended level below 10% would sug�
JHVW�� VXUHO\� HYROXWLRQ� ZRXOG� KDYH� WDNHQ� FDUH� RI�
ORZHULQJ�WKH�VDWXUDWHG�IDW�OHYHO�RI�EUHDVW�PLON�

Medical research on dairy products support 
WKLV� FRQFOXVLRQ�� 2XW� RI� ��� VWXGLHV� SXEOLVKHG�
EHWZHHQ� ����� DQG� ������ �� VKRZ� WKDW� IXOO�IDW�
GDLU\� ORZHUV�&9'�ULVN�����VXJJHVW�QR�HIIHFW�DQG�
RQO\� �� SRLQWV� WR� D� VOLJKW� LQFUHDVH� LQ� &9'� ULVN�
OLQNHG�WR�GLDU\bFRQVXPSWLRQ�

Bottom-up energy needs

Another way to assess what should be the 
“right” amount of fat in our diets is to derive it from 
the energy needs of each of our organs.

It has long been conventional medical wisdom 
that the preferred fuel of the body is carbohydrates. 
However, advances in biochemistry have demon�
strated that the various organs use different fuels, 
both at rest and during physical activity.

As a measure of resting energy requirement 
�5((��� WKH�EUDLQ�XVHV� URXJKO\�����RI� WKH�ERG\ŒV�
WRWDO� HQHUJ\�� %HFDXVH� LW� LV� IDVWLGLRXVO\� SURWHFWHG�
against pathogens, only small molecules can cross 
WKH�EORRG�EUDLQ�EDUULHU��7KLV�PHDQV� WKDW� WKH�EUDLQ�
mostly burns glucose but, as we mentioned before, 
LW� DOVR� FDQ� UXQ� KDSSLO\� RQ� NHWRQH� ERGLHV� �EURNHQ�
GRZQ�IURP�IDW�LQ�WKH�OLYHU���,QGHHG��NHWRQHV�PD\�EH�
DQ�HVVHQWLDO�IXHO��%UHDVW�PLON�SURYLGHV�EDELHV�ZLWK�
D�FRQVLGHUDEOH�SURSRUWLRQ�RI�NHWRQHV�IRU�WKH�EUDLQ��
DQG�WKH�XVH�RI�NHWRJHQLF�GLHWV�KDV�ORQJ�EHHQ�FOLQL�
cally successful for treating epilepsy.

Of the other major organs, the liver (21% of 
5((�� DQG� WKH� KHDUW� ���� RI� 5((�� SUHGRPLQDQWO\�
burn fatty acids. The heart burns only fat, but the 
OLYHU� LV� PHWDEROLFDOO\� IOH[LEOH�� RIWHQ� XWLOL]LQJ�
H[FHVVbSURWHLQ�

2I�WKH�PLQRU�RUJDQV��WKH�NLGQH\V�UHTXLUH�PRVWO\�
glucose, as do the eyes and red blood cells. The 
intestines burn a mix of fuel. The small intestine 
prefers protein, specifically glutamine, which pro�
vides the nitrogen necessary for rapid cell turnover. 
The large intestine prefers short chain fatty acids, 
which are a byproduct of the bacterial digestion of 
ILEHU��,QGHHG��EXW\ULF�DFLG��DOVR�IRXQG�LQ�EXWWHU��KDV�
been shown to be protective against colon cancer.

0XVFOH� XWLOL]HV� D�PL[� RI� IXHOV��$W� UHVW��PXVFOH�
FHOOV� R[LGL]H� DOPRVW� ����� IDWW\� DFLGV�� ZKLFK�
DFFRXQW�IRU�����RI�WKH�ERG\ŒV�5((��:KHQ�H[HUFLV�
ing, muscle requires faster access to energy and 
begins to burn carbohydrates, stored as glycogen 
within the tissue. It also burns some proteins 

�EUDQFK�FKDLQ�DPLQR�DFLGV��DQG�LQ�YHU\�VKRUW�EXUVWV�SKRV�
SKRFUHDWLQH��D�PROHFXOH�WKDW�VHUYHV�DV�D�UDSLGO\�PRELOL]�
DEOH�UHVHUYH�RI�KLJK�HQHUJ\�SKRVSKDWHV�LQ�VNHOHWDO�PXV�
FOH�DQG�WKH�EUDLQ��

As the intensity of activity rises, so does the need for 
glucose and amino acid. For example, at a slow jog, mus�
FOHV�VWLOO�EXUQ�����IDW��EXW�LQ�D�����PHWHU�VSULQW��FDUER�
K\GUDWH�DQG�SURWHLQ�ZLOO�PDNH�DOPRVW�DOO�WKH�IXHO��&RXQWHU�
intuitively, athletic training increases the cellular machinery 
WR�R[LGL]H�IDWW\�DFLGV��WKXV�LQFUHDVLQJ�WKH�IDW�JOXFRVH�UDWLR�
in exercise.

:KHQ�DGGLQJ�XS�WKH�FRPSRVLWH�IXHO�UHTXLUHPHQWV��LW�LV�
clear that glucose is not the predominant fuel the body 
XVHV��$W�UHVW��DQG�HYHQ�GXULQJ�PRGHUDWH�H[HUFLVH��IDW�PD\�
DFFRXQW�IRU�DW�OHDVW��������RI�IXHO�EXUQHG�E\�WLVVXH�DQG�
much of the remainder is protein. This also means that 
according to current dietary guidelines (which imply more 
WKDQ�����FDUERK\GUDWHV�FRQVXPSWLRQ��RXU�OLYHU�PXVW�WXUQ�
carbohydrates into fat to give our tissues the fuel 
WKH\bUHTXLUH�

Figure 12

Energy needs of the major organs

Organ or tissue
Metabolic rate* 
(kcal/kg/day)

Percent 
resting energy 
expenditure

Fuel source 
(in order of 
preference)

Adipose ��� �� Fatty Acids

Other including intes�
WLQH��VNLQ��EORRG�bHWF� 12 ��

Fatty Acids 
Glucose 
Protein

Muscle 13 22
Fatty Acids 
Glucose 
Protein

/LYHU 200 21
Fatty Acids 
Protein

%UDLQ ��� 22
Glucose 
Ketones

Heart ��� 9 Fatty Acids

Kidneys ��� � Glucose

6RXUFH��0F&ODYH�6��6QLGHU�+��'LVVHFWLQJ�WKH�HQHUJ\�QHHGV�RI�WKH�ERG\��&XUU�2SLQ�&OLQ�1XWU�0HWDE�&DUH������s������������ 

* Metabolic rate is calculation of body energy expenditure per unit of time
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The paradoxes: France, Israel and Japan

In France, the average consumption of saturated 
IDWV�LV�������DQG�WRWDO�IDWV�DFFRXQW�IRU�����RI�WKH�
GLHW��6R�DFFRUGLQJ�WR�WKH�:+2��$+$�DQG�PRVW�QDWLRQDO�
food guidelines which suggest 10% as the upper limit 
IRU� VDWXUDWHG� IDWV�� DQG����� IRU� WRWDO� IDW� LQWDNH��ZH�
might conclude that France has a relatively unhealthy 
population. Yet when we compare the French health�
FDUH�GDWD�WR�WKRVH�IRU�RWKHU�GHYHORSHG�FRXQWULHV� OLNH�
the U.S. and the U.K.—where saturated fats are lower 
on a relatively basis—we find just the opposite. For 
those with a curious mind, in Kiribati—a small island in 
WKH�3DFLILF�VKRZLQJ�WKH�ORZHVW�&9'�PRUWDOLW\ŐVDWX�
UDWHG� IDW� DFFRXQWV� IRU� ���� RI� WRWDO� HQHUJ\� LQWDNH�
�PRVWO\�FRFRQXWV��

,V� WKLV�D�SDUDGR["�2QO\� LI�\RX�EHOLHYH� WKDW�VDWX�
UDWHG� IDWV� DUH� QRW� JRRG� IRU� \RX�� /RRNLQJ� EH\RQG�
France and Kiribati, if we plot saturated fat consump�
WLRQ�YHUVXV�GHDWKV�E\�FRURQDU\�KHDUW�GLVHDVH��&+'��
IRU����(XURSHDQ�FRXQWULHV��XVLQJ�����������GDWD���
we can see that France is not an exception, but part 
of a wider conclusion supported by solid statistical 
data: the level of saturated fat consumption has no 
FRUUHODWLRQ� ZLWK� WKH� SHUFHQWDJH� RI� &+'� GHDWKV��
7KRVH�ZKR�WKLQN�WKDW�VDWXUDWHG�IDWV�DUH�JRRG�IRU�\RX�
will point to the slope of the linear regression fitting 
WKHVH�GDWD��+RZHYHU��WKH�5�VTXDUH�LV�YHU\�VPDOO�DQG�
this conclusion is not statistically relevant.

The Israeli paradox is also an interesting one. It 
refers to a study at the end of the 1990s that showed 
that Israeli Jews had a relatively high level of coronary 
heart issues and cardiovascular deaths despite a 
prevalent diet low in saturated fats. Note that this 
population also consumed a higher proportion of veg�
HWDEOH�RLOV��LQ������WKH�DYHUDJH�,VUDHOL�FRQVXPHG����
NJ�SHU�\HDU�RI�YHJHWDEOH�RLOV��H[�ROLYH�RLO��YHUVXV����
NJ�IRU�WKH�8�6������NJ�IRU�(XURSH�DQG��NJ�JOREDOO\�

Figure 13

2014 coronary heart disease by country
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The study’s authors estimated that Israeli Jews’ 
FDORULH�LQWDNH�RI�RPHJD���IDWW\�DFLGV�ZDV�FORVH�WR�
11% versus a global average just below 5% at that 
WLPH��6LPLODUO\��UHVHDUFK�IURP�6XVDQ�$OOSRUW�LQ������
showed that Israelis had a higher percentage of 
RPHJD���LQ�WKHLU�DGLSRVH�WLVVXH������YHUVXV�����
for Americans and 10% for Europeans. As our 
ERG\�GRHV�QRW�V\QWKHVL]H�RPHJD����GLHW�PXVW�EH�D�
NH\�UHDVRQ�IRU�WKH�GLIIHUHQFH�

If you were to assume that saturated fats are 
JRRG�IRU�\RX�DQG�RPHJD���IDWV�DUH�ŔQRW�VR�JRRGŕ���
the Israeli example would not be a paradox and nei�
ther would the French one. They would simply be 
GDWD�SRLQWV�VXSSRUWLQJ�D�SUHWW\�ORJLFDObK\SRWKHVLV�

In epidemiological analysis on this topic, Japan—with its 
ORZ�LQFLGHQFH�RI�&9'�DQG�&+'ŐLV�RIWHQ�FLWHG�DV�VXSSRUW�
ing evidence by those that believe saturated fats are 
unhealthy. Japanese consume low levels of saturated fats 
DQG� KDYH� DQ� H[FHOOHQW� WUDFN� UHFRUG� RQ� KHDUW� GLVHDVHV��
However, it should also be pointed out that they eat more 
than twice the amount of fish per person consumed glob�
DOO\Ő���NJ�SHU�\HDU�YHUVXV����NJ�SHU�\HDU�JOREDOO\�DQG�
VLJQLILFDQWO\�KLJKHU�WKDQ�WKH���NJ�IRU�WKH�8�6��DQG�(XURSH��
)LVK�WHQGV�WR�EH�ULFK� LQ�RPHJD���IDWW\�DFLGVŐSDUWLFXODUO\�
VDOPRQ��VDUGLQHV��PDFNHUHO�DQG�DQFKRYLHV�

Figure 15

Saturated fat consumption and CVD deaths by country
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6R��WDNHQ�WRJHWKHU��WKHVH�WKUHH�H[DPSOHV�DSSHDU�WR�ILW�
YHU\�ZHOO�ZLWK�WKH�LGHD�WKDW�VDWXUDWHG�IDW�DQG�RPHJD���DUH�
JHQHUDOO\�JRRG�IRU�\RX��ZKLOH�VROYHQW�H[WUDFWHG�YHJHWDEOH�
oils are not necessarily as beneficial as has been touted.

Were the carbohydrates to blame?

In the case of France, the reason behind better health 
data may not be a higher consumption of saturated fat, but a 
FRUUHVSRQGLQJO\�ORZHU�FRQVXPSWLRQ�RI�FDUERK\GUDWHV��/HW�XV�
FRPSDUH�WKH�8�6��GDWD�IURP�1+$1(6�IRU���������WR�WKRVH�
IRU���������IRU�IDW�SURWHLQ�FDUERK\GUDWH�FRQVXPSWLRQ�DQG�
REHVLW\bOHYHOV�

,I�ZH�ORRN�DW�WKH�8�6��PDOH�SRSXODWLRQ����\HDUV�DQG�DERYH�
�VHH�)LJXUH������DYHUDJH�HQHUJ\�LQWDNH�ZDV�������FDORULHV�LQ�
��������DQG�������FDORULHV��RU������KLJKHU��LQ����������
Meanwhile the percentage of obese males rose from 12.1% 
to 35.5%. In the same period, fat consumption increased just 
2%, saturated fats declined by 7% and protein increased just 
7% (again based on both NHANES and FAOSTAT data 
VDWXUDWHG� IDW� FRQVXPSWLRQ� GHFOLQHG��� &DUERK\GUDWHV� FRQ�
sumption, on the other hand, increased 30%.

/RRNLQJ�DW� WKH�FKDQJHV� LQ�DFWXDO� IRRGV�� UDWKHU� WKDQ� LQ�
macronutrients, is also telling. Red meat consumption 
GHFOLQHG�E\������EXWWHU�DQG�ODUG�E\�����DQG�HJJV�E\������
and dairy rose by just 5%. Conversely, the consumption of 
YHJHWDEOH�RLOV��ULFK�LQ�RPHJD����VRDUHG�E\������FKLFNHQ�E\�
������ZKLFK�FRQWDLQV�VDWXUDWHG�IDW�DQG�RPHJD���LQ�DOPRVW�
HTXDO� TXDQWLWLHV��� PDL]H� E\� ����� �ULFK� LQ� RPHJD���� DQG�
sugar by 25%. It seems clear that saturated and monoun�
saturated fats have very little to do with the soaring levels of 
obesity among the U.S. population but that carbohydrates 
DQG�RU�SRO\XQVDWXUDWHG�IDWV��PRVWO\�RPHJD����KDYH�D�ORW�WR�
account for and are also the two main factors behind the 
RYHUDOO�LQFUHDVH�LQ�FDORULH�LQWDNH��([FHVVLYH�FRQVXPSWLRQ�RI�
FDUERK\GUDWHV� DQG� RPHJD��� KDYH� EHHQ� VKRZQ� WR� WULJJHU�
insulin resistance through an inflammatory response.

Note that obesity is not just an isolated “illness.” Most 
obese people have a higher probability of experiencing car�

diovascular problems, diabetes, and other metabolic 
illnesses. In retrospect, it would be easy to conclude 
that in the U.S. the stance of many health officials 
and medical researchers against saturated fat—and 
the concomitant switch into carbohydrates and 
SRWHQWLDOO\� RPHJD��ŐFUHDWHG� D� KHDOWK� GLVDVWHU� RI�
PDMRUbSURSRUWLRQV�

From macronutrients to foods: are meat and 

milk bad?

Some might consider a discussion on fat, protein 
and carbohydrates too theoretical. Few foods contain 
RQO\�RQH�RI�WKHVH�WKUHH�PDFURQXWULHQWV��6R�OHW�XV�ORRN�
at “real” food and see if the trend mentioned above is 
matched by the available data on food consumption.

In our minds, the word “fat” is directly associated 
with two foods: dairy and meat. Not surprisingly most 
PLON�RU�\RJXUW�VROG�QRZDGD\V�LV�ORZ�IDW�DQG�WKH�SUHIHU�
ence of consumers is for lean, not fatty, and, in most 
FDVHV��ZKLWH�PHDW��:H�VKRXOG��WKXV��H[SHFW�WR�D�VHH�
D�PDUNHG�GHFOLQH�LQ�ŔIDWŕ�GDLU\�DQG�ŔIDWW\ŕ�PHDW�RYHU�
WKH�SDVW�������\HDUV�

0RUH�VSHFLILFDOO\�ORRNLQJ�MXVW�DW�WKH�8�6��EHWZHHQ�
�����DQG�������PLON�FRQVXPSWLRQ�SHU�FDSLWD�GHFOLQHG�
�����7KH�PL[�FKDQJH�LV�DOVR�LQWHUHVWLQJ��ZKROH�PLON�
declined 79%— from 25 gallons per person a year to 
�ŐDQG�ORZ�IDW�PLON�LQFUHDVHG�����ŐIURP���JDOORQV�
per capita to 15 gallons per capita. This trend is now 
UHYHUVLQJ�� %XWWHU� FRQVXPSWLRQ� LV� QRZ� ���� KLJKHU�
WKDQ����\HDUV�DJR��EXW�LW�GHFOLQHG�\HDU�DIWHU�\HDU�IURP�
���SRXQGV�SHU�SHUVRQ�LQ������WR���SRXQGV�SHU�SHU�
son in 1997 before experiencing a resurgence when 
medical research highlighted the potential negative 
effects of transfats, which led to a slump in margarine 
sales. Meat went through a similar process, and per 
SHUVRQ�FRQVXPSWLRQ� LV����EHORZ�ZKHUH� LW�ZDV����
\HDUV�DJR��5HG�PHDW��SRUN�DQG�EHHI��GHFOLQHG�����WR�
97 pounds a year per person, while white meat 
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�FKLFNHQ�DQG�WXUNH\��LQFUHDVHG�����WR����SRXQGV�D�
year per person.

Given what has happened to the American popula�
WLRQ��ZLWK�REHVLW\�JRLQJ�IURP�������RI�WKH�PDOH�SRS�
XODWLRQ�LQ���������WR�������LQ����������ZH�VKRXOG�
question the benefits of low fat meat and dairy in 
NHHSLQJ�WKH�SRSXODWLRQ�OHDQ�DQG�KHDOWK\��7KH�ORQJHU�
WHUPbGDWD��WKRXJK��SUHVHQW�D�YHU\�LQWHUHVWLQJ�SLFWXUH�

Saturated fat and the 1950-60s U.S. heart 

/RZ� IDW� IRRGV��SDUWLFXODUO\� IRRGV� ORZ� LQ�VDWXUDWHG�
IDWV��ZHUH�RIILFLDOO\�SURPRWHG�LQ�WKH��������V�DV�D�ZD\�
RI�WDFNOLQJ�WKH�ŔHSLGHPLFŕ�RI�KHDUW�DWWDFNV�LQ�WKH�8�6��
WKDW�EHJDQ�LQ�WKH�����V��<HW��LI�\RX�ORRN�DW�EXWWHU�FRQ�
VXPSWLRQŐEXWWHU�LV�����VDWXUDWHG�IDW�LQ�FDORULHVŐLW�
KDG� DOUHDG\� GHFOLQHG� ���� IURP� ����� WR� ������ ,Q�
������$PHULFDQV�FRQVXPHG�RQO\���SRXQGV�RI�EXWWHU�
SHU�SHUVRQ��OHVV�WKDQ�KDOI�WKH����SRXQGV�RI�EXWWHU�WKH\�
consumed in 1910.

/DUG�� ZKLFK� LV� ���� PRQRXQVDWXUDWHG� DQG� ����
saturated fat, probably had little to do with it as well. 
%HWZHHQ������DQG�������FRQVXPSWLRQ�GHFOLQHG������
VR�LW�LV�XQOLNHO\�WR�EH�WKH�FXOSULW��&RQVXPSWLRQ�RI�SRUN�
PHDWŐZKLFK�GHULYHV�����RI�FDORULHV�IURP�VDWXUDWHG�
IDWŐGRXEOHG� IURP� ����� WR� ������ %HHI� FRQVXPS�
WLRQŐ���� VDWXUDWHG� IDWVŐLQFUHDVHG� ���� LQ� WKH�
same period.

So, if we add them all up, we can estimate the 
FKDQJH�LQ�VDWXUDWHG�IDW�LQWDNH�IRU�DQ�DYHUDJH�$PHU�
LFDQ� LQ� WKH� SHULRG� ���������� �VHH� )LJXUH� �����
%DVHG�RQ�RXU�FDOFXODWLRQV�VDWXUDWHG�IDW�FRQVXPSWLRQ�
did not increase! Red meat might have been behind 
WKH�KHDUW�DWWDFN�HSLGHPLF��VDWXUDWHG�IDW�FHUWDLQO\�QRW��
:KDW� HOVH� GLG� $PHULFDQV� FRQVXPH� LQ� ODUJHU� DQG�
ODUJHU�TXDQWLWLHV�EHWZHHQ������DQG�����"�6XJDU��
vegetable oils and margarine.

6XJDU� FRQVXPSWLRQ� SHU� SHUVRQ� URVH� IURP� DURXQG� ���
pounds a year per person to 111 pounds a year. Consumption 
RI�YHJHWDEOH�RLOV�LQFUHDVHG�IURP�EDVLFDOO\�]HUR�LQ������WR���
pounds per person in the same period, and consumption of 
PDUJDULQH�URVH���WLPHV��RU�E\�������WR���SRXQGV�SHU�SHUVRQ�
D�\HDU�DQG�RYHUWRRN�EXWWHU�

$V� D� UHVXOW�� FRQVXPSWLRQ� RI� RPHJD��� IDWV� LQFUHDVHG�
�����LQ�WKH�VDPH�SHULRG��ZKLOHŐLW� LV�ZRUWK�UHLWHUDWLQJŐ
VDWXUDWHG�IDWV�UHPDLQHG�EDVLFDOO\�IODW��/RJLF�ZRXOG�VXJJHVW�
that if the American diet had to be blamed for the heart 
DWWDFN�HSLGHPLF�RI�WKH��������V��SRO\XQVDWXUDWHG�RPHJD���
IDWV��UHILQHG�FDUERK\GUDWHV�DQG�WUDQV�IDWV�ZHUH�PXFK�PRUH�
OLNHO\�WR�EH�WKH�FXOSULWV�WKDQ�VDWXUDWHG�IDW��%XW�DV�1LQD�7HL�
FKRO]�FOHDUO\�DUWLFXODWHV�LQ�KHU�ZHOO�UHVHDUFKHG�ERRN�The Big 

Fat Surprise�LQ�WKH�����V�ORJLF�WRRN�D�ZDON�RQ�WKH�ZLOG�VLGH�

)LJXUH���

Obesity in the U.S.

15%

36%

31.0 million

113.7 million

elpoep fo rebmuNPercentages

1971-1975 2009-2010

Source: NHANES

Figure 17

Potential drivers

1971–1975 2009–2010
% change 

1971–2009

Potential drivers 

Calorie Intake (NHANES)  1,955  2,195 12%

Macronutrients (NHANES)

Carbohydrates Grams per day 215 ��� +30

��RI�GDLO\�HQHUJ\�LQWDNH �� 51

Protein Grams per day �� �� +7

��RI�GDLO\�HQHUJ\�LQWDNH 17 ��

Fat Grams per day 79 ���� +2

��RI�GDLO\�HQHUJ\�LQWDNH 37 ��

Saturated fat Grams per day 29 27 ��

��RI�GDLO\�HQHUJ\�LQWDNH �� 11

Food (FAOSTAT) (grams per day)

Eggs �� �� ���

%XWWHU���/DUG 23 �� ���

Corn 17 �� +100

:KHDW ��� ��� +21

Vegetable Oils �� �� +89

Red Meat 235 179 ���

&KLFNHQ 59 ��� +139

'DLU\ ��� 703 ��

Sugar 133 ��� +25

Sources: NHANES, FAOSTAT
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)LJXUH���

Saturated fat and omega-6 – growth 1910-1960

Calories/100g
Consumption 

(pounds/ capita /day) Change in calories

Food
Saturated 

fat Omega-6 1910 1960
Saturated 

fat Omega-6

Coconut oil 793.0 17.0 0.1 0.7 13.0 0.3

3DOP�NHUQHO ����� 17.0 � 0.1 2.0 0.0

%XWWHU ����� 25.0 ��� 3.5 ������ �����

Palm ����� 71.0 � 0.2 2.5 ���

Ground nut oil 159.0 292.0 � 0.2 0.9 ���

Olive oil ����� ���� 0.1 0.2 0.3 0.2

Sheep 112.0 17.0 1.9 ��� ����� �����

Sunflower 97.0 ����� � � � �

%HHI ���� 5.0 ���� ���� 10.0 ���

3RUN ���� ���� 17.7 22.0 9.2 1.9

Nut ���� ����� 1.3 1.7 0.5 1.2

Egg 33.0 ���� ���� 19.2 ��� ���

0LON 19.0 1.2 ����� ����� ������ �����

Cottonseed 239.0 ����� 0.5 2.9 15.7 ����

Soybean ����� ����� 1.0 ��� 21.2 70.5

Fish ���� 12.2 5.1 ��� ����� �����

Margarine 11.9 ���� 0.7 ��� 1.1 3.5

/DUG ���� 10.5 3.7 ��� ����� �����

Shortening 23.2 7.0 ��� 5.7 1.3 ���

Poultry 12.0 10.5 ��� 10.9 ��� ���

Change 1910-1960 in absolute calories -2.1 109.5

Change 1910-1960 in % calories -0.5% 169%

6RXUFH��)$267$7��86'$��&UHGLW�6XLVVH�5HVHDUFK�DQDO\VLV
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Smoking gun or drinking binge?

Medical academia, led by Ancel Keys, focused on 
nutrition as the area that would reveal the leading cause 
RI�WKH�VWURNH�DQG�KHDUW�DWWDFN�HSLGHPLF�LQ�WKH�8�6��LQ�WKH�
�������V��'HDWK�GXH�WR�&9'VŐDJH�DGMXVWHGŐURVH�E\�
���� EHWZHHQ� ����� DQG� ������ 7UXH�� $PHULFDQV� ZHUH�
HDWLQJ�PRUH�DW�WKH�WLPH��EXW�WKH\�DOVR�VPRNHG�D�ORW�PRUH��
�����FLJDUHWWHV�SHU�GD\�SHU�DGXOW� LQ������YHUVXV����� LQ�
������ D������ LQFUHDVH�� ,Q� WKH� VDPH�SHULRG�� FLJDUHWWH�
VPRNLQJ� URVH� ����� LQ� )UDQFH� DQG� ���� LQ� WKH� 8�.���
Alcohol consumption also rose sharply in the U.S. from 
1.2 gallons per person a year in the 1930s to 2.1 gallons 
LQ�WKH�����V��D�����LQFUHDVH�

5HVHDUFK� SRVW� ����� VKRZV� WKDW� VPRNLQJ� LQFUHDVHV�
FDUGLRYDVFXODU�GHDWK��&9'��ULVN�E\�RYHU���WLPHV�DQG�WKDW�
heavy alcohol consumption increases doubles the 
&9'bULVN�

:DV� LW� MXVW� WKH�JURZWK� LQ�FRQVXPSWLRQ� LQ� WKH�8�6��RU�
DOVR�WKH�OHYHO�RI�FRQVXPSWLRQ"�%RWK��5HODWLYH�WR�WKH�UHVW�
RI�WKH�ZRUOG�$PHULFDQV�LQ�WKH�����V�VPRNHG�D�ORW�PRUH��
7KH�)UHQFK�VPRNHG���FLJDUHWWHV�SHU�GD\�LQ������DQG�WKH�
%ULWLVK������8�6��DGXOWV�LQ������VPRNHG������FLJDUHWWHV�
SHU�GD\��ZKLFK�ZDV���WLPHV�PRUH�WKDQ�WKH�ZRUOG�DYHUDJH��
Rather than framing guidance entirely around saturated 
fats, it could be argued that a 50% reduction in cigarette 
VPRNLQJ� RU� DOFRKRO�ZRXOG� KDYH� SUREDEO\� DFKLHYHG� D� ORW�
PRUH�WKDQ�DQ\�GLHWDU\bUHFRPPHQGDWLRQ�

Figure 19

Cigarette consumption — selected countries (1920-2010)
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6DOHV�RI�FLJDUHWWHV�WRWDO�FLJDUHWWHV��LQFOXGLQJ�HVWLPDWHG�QXPEHU�RI�KDQG�UROOHG�FLJDUHWWHV��IRU��:HVW��*HUPDQ\��)UDQFH��DQG�86$��)RU�-DSDQ�DQG�6ZLW]HUODQG�RQO\�PDQXIDFWXUHG�FLJDUHWWHV��$GXOWV�

DUH�RYHU����\HDUV�ROG��*HUPDQ\�LV�:HVW�*HUPDQ\�RQO\�IURP���������

6RXUFH��0D[�5RVHU��ő,QWHUQDWLRQDO�6PRNLQJ�6WDWLVWLFVŕ��KWWS���ZZZ�SQOHH�FR�XN�,66�KWP

3+272��,672&.3+272�&20�0$;,0�3(75,&+8.
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The medical establishment translated this for the general 
public into a simplistic but effective message: saturated fat 
is clogging your arteries. As explained earlier, carbohy�
GUDWHV�DQG�SDUWLFXODUO\�VXJDU�DUH�PRUH�OLNHO\�WR�PDNH�SHRSOH�
IDW�WKDQ�IDW�LWVHOI��:H�ZLOO�VHH�ODWHU�RQ�WKDW�FDUERK\GUDWHV�
DUH�DOVR�IDU�PRUH�OLNHO\�WR�FUHDWH�IDW�ŔGHSRVLWVŕ�LQ�DUWHULHV�

,Q�WKLV�VHFWLRQ��ZH�ZLOO�DQDO\]H�WKH�PRVW�UHFHQW�PHGLFDO�
research on the relationship between the different types 
of fat and several illnesses—not just heart disease, but 
also cancer, fatty liver disease, metabolic syndrome and 
mental illnesses.

:H�ZLOO�IRFXV�RQO\�RQ�WKH�ILYH�EDVLF�W\SHV�RI�IDW�LQWUR�
duced before. However, each of these main types of 
fat—saturated or monounsaturated fat for example—can 
EH�EURNHQ�GRZQ�LQWR�GLIIHUHQW�ŔH[SUHVVLRQVŕ�GHSHQGLQJ�RQ�
WKH�QXPEHU�RI�FDUERQ�DWRPV��VKRUW�FKDLQ�RU�ORQJ�FKDLQ���
This can be important.

A major consideration when understanding the impact 
RI� VDWXUDWHG� IDWV� RQ� KHDOWK� ELRPDUNHUV� LV� WKDW� GLIIHUHQW�
types of saturated fats have very different effects on the 
body. Short chain saturated fat such as butyrate (found in 
EXWWHU�RU�PHWDEROL]HG�E\�EDFWHULD�LQ�WKH�FRORQ�IURP�ILEHU��
is absorbed easily by the intestine and burned rapidly in 
surrounding tissues as fuel. Very long chain saturated fat 
�PRUH�WKDQ����FDUERQ�DWRPV��DUH�QRW�DEVRUEHG�ZHOO�DQG�
pass through the digestive system untouched. Stearic 
DFLG�� IRU�H[DPSOH��KDV����FDUERQ�DWRPV�DQG�FRPSULVHV�
�������RI�WKH�VDWXUDWHG�IDW�LQ�UHG�PHDW�DQG�����LQ�GDUN�
chocolate. It has been repeatedly studied and found to 
have no effect on cholesterol levels. Indeed, researchers 
KDYH�DUJXHG�IRU�VWHDULF�DFLG��ZKLFK�DFFRXQWV�IRU��������
RI� 8�6�� VDWXUDWHG� IDW� LQWDNH�� WR� EH� FRXQWHG� VHSDUDWHO\�
when calculating saturated fat levels, although this has 
not been done.

:H� ZLOO� ORRN� DW� ERWK� HSLGHPLRORJLFDO� UHVHDUFK�� �WKH�
study of health and disease conditions in certain seg�
PHQWV�RI�WKH�SRSXODWLRQ���FRKRUW�VWXGLHV��WKH�DQDO\VLV�RI�D�

group of people who do not have a particular dis�
ease to see who develops that disease over a cer�
WDLQ� WLPH� SHULRG�� DQG� FOLQLFDO� UDQGRPL]HG� WULDOV�
(studies in which participants are assigned ran�
domly to separate groups to compare differ�
HQWbWUHDWPHQWV��

:H�FRQVLGHU�LQFUHDVHG�ULVN�RI�����RU�OHVV�WR�EH�
practically insignificant give the inability to measure 
SUHFLVHO\�GDLO\�LQWDNHV�RI�DQ\�IRRG�

The cholesterol myth

As is the case for fat, consumers have been con�
fused by the use of the same word for dietary cho�
OHVWHURO� �HJJV�� OLYHU�� EXWWHU� HWF��� DQG�EORRG�SODVPD�
FKROHVWHURO��8QGHU�WKH�PXFK�WRXWHG�DVVXPSWLRQ�WKDW�
KLJK�SODVPD�FKROHVWHURO�LV�EDG�IRU�\RX��SHRSOH�PDNH�
a “logical” connection that eating more cholesterol 
will raise blood cholesterol. Add to this that until 
����� $PHULFDQ� 'LHWDU\� *XLGHOLQHV� UHFRPPHQGHG�
GLHWDU\�LQWDNH�RI�OHVV�WKDQ����PJ�SHU�GD\�RI�FKROHV�
WHURO��HTXLYDOHQW�WR�RQH�ODUJH�HJJ���DQG�WKH�UHVXOW�KDV�
EHHQ� D� FRPPRQ� IHDU� RI� HDWLQJ� FKROHVWHURO�ULFK�
foods—the “egg whites” strategy. Yet the truth is 
that eating cholesterol does not  significantly change 
WKH�OHYHO�RI�FKROHVWHURO�LQ�\RXUbEORRG�

A study published in 1991 by Kern et al. detailed 
WKH�HIIHFWV�RQ�SODVPD�FKROHVWHURO�RI�DQ����\HDU�ROG�
man’s diet of 25 eggs per day: there was basically 
no effect. Recent medical research—including a 
PHWD�DQDO\VLV�WKDW�UHYLHZHG����FRKRUW�VWXGLHV�DQG�
FOLQLFDO� UDQGRPL]HG� WULDOVŐKDV�VKRZQ� WKDW�GLHWDU\�
cholesterol is statistically not significantly associ�
ated with coronary artery disease or ischemic or 
KHPRUUKDJLF� VWURNH� 7KRVH� ZKR� VXIIHU� IURP� D�
genetic disease called familial hypercholesterol�
emia represent the only exception.

Medical research: 
The debate
0HGLFDO�UHVHDUFK�RQ�IDW�LQWDNH�DQG�LWV�ŔKHDOWKŕ�LPSOLFDWLRQV�KDV�IRFXVHG�IRU�
\HDUV�PRVWO\�RQ�LWV�SRWHQWLDO�LPSDFW�RQ�FDUGLRYDVFXODU�GLVHDVHV��,Q�WKH�����V�
WKH�8�6��H[SHULHQFHG�D�UDSLG�ULVH�LQ�WKH�QXPEHU�RI�KHDUW�DWWDFNV�DPRQJ�LWV�DGXOW�
SRSXODWLRQ��&DUGLRYDVFXODU�GLVHDVHV�EHFDPH�WKH����FDXVH�RI�GHDWK�LQ�WKH�8�6��
$OVR��DXWRSVLHV�RI�SHRSOH�ZKR�GLHG�RI�KHDUW�DWWDFNV�IRXQG�WKDW�LQ�PRVW�FDVHV�
the coronary arteries presented advanced levels of atherosclerosis, a hardening 
RI�DUWHU\�ZDOOV�GXH�WR�SODTXH�EXLOG�XS��3ODTXHV�DUH�PDGH�RI�OLSLGV��SDUWLFXODUO\�
VDWXUDWHG�IDWV���FDOFLXP��FKROHVWHURO�DQG�FHOOXODU�ZDVWH�
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Some research shows that dietary cholesterol is 
DVVRFLDWHG�ZLWK�D�����LQFUHDVHG�&9'�ULVN�LQ�ROGHU�
adults suffering from type 2 diabetes. As we men�
WLRQHG�EHIRUH��VPRNLQJ��IRU�H[DPSOH��LQFUHDVHV�WKH�
&9'�ULVN�E\�������&RPSDUHG�WR�WKDW�����LV�QRW�
very significant.

This is compelling evidence, but why does cho�
OHVWHURO� LQWDNH� QRW� VLJQLILFDQWO\� DIIHFW� WRWDO� EORRG�
FKROHVWHURO�OHYHOV"�&KROHVWHURO�LV�D�FRPSOH[�RUJDQLF�
molecule made up mostly of lipids and protein. It is 
ELRV\QWKHVL]HG�E\�DOO�DQLPDOVŐWKH�ERG\�SURGXFHV�
it—and plays several important roles in our body. It 
plays a part in producing hormones such as estro�
gen, testosterone, progesterone, aldosterone and 
FRUWLVRQH��KHOSV� WKH�SURGXFWLRQ�RI�YLWDPLQ�'��SUR�
duces bile acids which aid in digestion and vitamin 
absorption, and is critical in both the creation and 
maintenance of human cell membranes.

The liver controls the level of cholesterol in our 
ERG\��,W�SURGXFHV�XS�WR�������������PJ�RI�FKROHV�
terol per day and is able to remove cholesterol by 
converting it into bile salts and expelling it via the 
feces. If we eat more cholesterol, the liver tends to 
reduce the biosynthesis of cholesterol (not exactly 
RQ�D���WR���EDVLV��DV�WKH�SURFHVV�LV�PRUH�FRPSOL�
FDWHG��� FKROHVWHURO� ELRV\QWKHVLV� DQG� FKROHVWHURO�
absorption are negatively correlated.

Figure 20

Main food sources of cholesterol: US adults
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7KH�FRPELQHG�VWXGLHV�FRYHUHG��������GHDWKV�
RYHU�D�ILYH�\HDU�SHULRG������RI�DOO�GHDWKV�ZHUH�FDU�
GLRYDVFXODU�UHODWHG������FDQFHU�UHODWHG�����UHVSL�
ratory and 5% digestive. The pooled study divided 
the population into four groups: total cholesterol 
ORZHU�WKDQ�����PJ�GO��7&�ORZ���7&�EHWZHHQ�����
DQG�����PJ�GO� �7&�UHIHUHQFH���7&�EHWZHHQ�����
DQG�����PJ�GO��7&�PHGLXP���DQG�7&�KLJKHU�WKDQ�
���� PJ�GO� �7&�KLJK��� +HUH� DUH� D� IHZ� UHVXOWV� RI�
WKLVbDQDO\VLV�

 ř &9'�GHDWK�IRU�PHQ�VKRZHG�D����KLJKHU�ULVN�
DPRQJ� 7&�ORZ� YHUVXV� WKH� 7&�UHIHUHQFH� �7&�
���������� ���� KLJKHU� DPRQJ� 7&�PHGLXP�
DQG� ���� DPRQJ� 7&�KLJK�� 1RWH� DJDLQ� WKDW�
VPRNLQJ�LV�D������IDFWRU�

 ř &9'�GHDWK�IRU�ZRPHQ�ZDV�����KLJKHU�DPRQJ�
7&�ORZ�����ORZHU�DPRQJ�7&�PHGLXP�DQG����
ORZHU�DPRQJ�7&�KLJK�

 ř &DQFHU� GHDWKV� IRU� PHQ� ZHUH� ���� KLJKHU�
DPRQJ�7&�ORZ�DQG����ORZHU�DPRQJ�7&�KLJK��
For women, cancer deaths were 5% higher 
DPRQJ�7&�ORZ�DQG����ORZHU�DPRQJ�7&�KLJK�

 ř Total deaths for men were 17% higher among 
7&�ORZ� DQG� ���� KLJKHU� DPRQJ� 7&�KLJK�� IRU�
ZRPHQ� ���� KLJKHU� DPRQJ� 7&�ORZ� DQG� ���
ORZHU�DPRQJ�7&�KLJK�

7KDW� LV�ZK\� WKHUH� LV�D�VWURQJ�FDVH� IRU�JRLQJ�EDFN� WR�
HDWLQJ� IXOO� HJJV�� OHDYLQJ� EHKLQG� WKH� HJJ�ZKLWH� RPHOHWV�
and for eating more of the foods listed below that have 
been shunned because of their high cholesterol content.

Is high cholesterol bad?

A second myth that has lasted for over fifty years is 
WKDW�KLJK�SODVPD�FKROHVWHURO�LV�V\QRQ\PRXV�ZLWK�KLJK�&9'�
ULVN��$PRQJ�WKH�GLIIHUHQW�PDUNHUV�RI�&9'�ULVN�FKROHVWHURO�
LV�E\�IDU�WKH�ZHDNHVW�DQG�TXLWH�XQUHOLDEOH��%XW�ZH�VKRXOG�
QRW�OLPLW�RXUVHOYHV�MXVW�WR�KHDUW�DWWDFNV��/HW�XV�DOVR�ORRN�DW�
cancer and other causes of death and their relation to 
plasma cholesterol levels.

If cholesterol levels in the blood were a good predictor 
RI� SRWHQWLDO� KHDUW� IDLOXUH� LW� VKRXOG� ZRUN� ZHOO� ZLWK� ERWK�
sexes and at all ages. Also, lower levels of cholesterol 
should correlate well with low levels of cardiovascular 
GHDWKV��%XW�WKLV�LV�QRW�WKH�FDVH��2QO\�IRU�FKROHVWHURO�OHYHOV�
DERYH�����PJ�GO�DQG�RQO\�LQ�WKH�FDVH�RI�PHQ��WKH�SURE�
DELOLW\� RI� FDUGLRYDVFXODU� GHDWK� LV� KLJKHU�� %XW� WKLV� LV� QRW�
recent research. At a conference held in 1990 by the 
8�6��1DWLRQDO�+HDUW��/XQJ�DQG�%ORRG�,QVWLWXWH�UHVHDUFK�
HUV� UHYLHZHG���� FRKRUW� VWXGLHV� OLQNLQJ� WRWDO� FKROHVWHURO�
levels and mortality rates. There are more recent studies 
that reach the same conclusion, but this is probably one 
of the most interesting ones.
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:H�FDQ�GUDZ�WKH�IROORZLQJ�FRQFOXVLRQV�

���+LJK� FKROHVWHURO� �DERYH� ���PJ�GO�� LV� RQO\� D�
PDUNHU�RI�KLJKHU�FDUGLRYDVFXODU�GHDWK�IRU�PHQ��
Please note that high cholesterol does not 
FDXVH�KHDUW�DWWDFNV��LW�LV�MXVW�D�PDUNHU�

2. For all other illnesses, higher cholesterol levels 
SRLQWHG�WR�ORZHU�GHDWK�OHYHOV��:K\"�%HFDXVH�FKR�
OHVWHURO�KHOSV�VXSSRUW��RU�LV�D�PDUNHU�RI��D�EHWWHU�
immune system.

$�IHZ�H[DPSOHV�ZLOO�LOOXVWUDWH�WKLV�ODVW�LPSRUWDQWbSRLQW�

 ř $������ VWXG\� RI� D� JURXS� RI� ������XQPDUULHG�
PHQ�RI�������\HDUV�RI�DJH�DQDO\]HG�WKH�UHODWLRQ�
ship between total cholesterol and the probability 
RI� FRQWUDFWLQJ� +,9�� 7KRVH� ZLWK� 7&�ORZ� KDG� D�
����KLJKHU�SUREDELOLW\�RI�FRQWUDFWLQJ�+,9�HLJKW�
\HDUV�DIWHU�WKH�ILUVW�FKHFN�WKDQ�WKH�7&�UHIHUHQFH��
SUREDEO\�GXH�WR�D�ZHDNHU�LPPXQH�V\VWHP�

 ř ,Q�������D�VWXG\�RI�������-DSDQHVH�$PHULFDQ�
men born between 1900 and 1919 in Oahu, 
SXEOLVKHG�E\�WKH�/DQFHW��VKRZHG�WKDW�WKH�JURXS�
with the lowest levels of cholesterol at the blood 
H[DPLQDWLRQV�LQ�\HDUV���������DQG�\HDUV������
���KDG�D�����KLJKHU�PRUWDOLW\�ULVN�

 ř Finally, several studies show that higher cholesterol 
in older patients is negatively correlated with the 
probability of developing dementia. An interesting 
VWXG\�OHG�E\�'U��0LFKDHO�0HONLH�RI�-RKQV�+RSNLQV�
University in 2005 showed that increasing levels of 

FKROHVWHURO�EHWZHHQ�DJHV����DQG����OHG�WR�D��������
UHGXFWLRQ� LQ� WKH� ULVN� RI� GHYHORSLQJ� GHPHQWLD� EHWZHHQ�
DJHV����DQG�����7KLV�PLJKW�QRW�EH�VXUSULVLQJ��ZKHQ�FRQ�
sidering that the brain contains roughly 25% of the cho�
lesterol in our body.

Finally, while statins are not a focus of this report, there 
is a lot of literature that suggests that statins are effective 
in dealing with heart related illnesses because they lower 
cholesterol. This is not necessarily the case. Several stud�
ies show that statins are effective because they have 
VWURQJ�DQWL�LQIODPPDWRU\�HIIHFWV� LQ�DWKHURJHQHVLV� LQ�DGGL�
WLRQ�WR�ORZHULQJ�FKROHVWHURO�OHYHOV��3UREDEO\�WKH�NH\�LV�OLNHO\�
WR�EH�WKH�ILUVW��QRW�WKH�VHFRQGbHIIHFW�

The old ways: “good” and “bad” cholesterol; the 

new ways: pattern A and B

Once you reach a certain age, it is typical to have a regular 
PHGLFDO�FKHFNXS��$URXQG�ILIW\�\HDUV�DJR��GRFWRUV�IRFXVHG�RQ�
WRWDO�FKROHVWHURO�DV�D�PDUNHU�RI�SRWHQWLDO�KHDUW�GLVHDVHVŐDQ\�
WKLQJ�DERYH�����PJ�GO�ZDV�FRQVLGHUHG�D�PDUNHU�RI�D�SRWHQWLDO�
KHDUW�DWWDFN��)DVW�IRUZDUG�WR������DQG�SDWLHQWV�DUH�QRZ�KHDU�
ing that the conversation has moved now to discuss their 
ŔJRRGŕ�FKROHVWHURO��+'/�RU�KLJK�GHQVLW\�OLSRSURWHLQ��DQG�WKHLU�
ŔEDGŕ�FKROHVWHURO��/'/�RU�ORZ�GHQVLW\�OLSRSURWHLQ��

1HLWKHU� LV� WKH� EHVW�PDUNHU� DYDLODEOH� WR� LGHQWLI\�&9'�
ULVN�� LI�DQ\ERG\� LV� WUXO\�FRQFHUQHG� WKH\�VKRXOG�DVN� WKHLU�
GRFWRU�WR�RUGHU�D�YDS�WHVW��YHUWLFDO�DXWR�SURILOH�OLSLG�SDQHO���
7KLV�LV�SDUWLFXODUO\�WUXH�LI�WKH�/'/�ŔEDGŕ�FKROHVWHURO�LV�ORZ�
and under the “old” prevailing assumptions deemed to be 
ŔVDIH�ŕ�/HW�XV�VHH�ZK\�

Figure 21

VAP cholesterol test example

Source: Credit Suisse Research

A pattern
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+RZ�ELJ�LV�WKLV�ULVN"�%DFN�LQ������D�VWXG\�OHG�
E\� $XVWLQ� DQG� RWKHUV� DQDO\]HG� SODVPD� VDPSOHV�
from 109 cases and 121 controls. Quoting from 
WKH�VWXG\��Ŕ7KH�/'/�VXEFODVV�SDWWHUQ�FKDUDFWHUL]HG�
E\�D�SUHSRQGHUDQFH�RI�VPDOO��GHQVH�/'/�SDUWLFOHV�
was significantly associated with a threefold 
LQFUHDVHG�ULVN�RI�P\RFDUGLDO�LQIDUFWLRQ��LQGHSHQGHQW�
of age, sex, and relative weight. Multivariate logistic 
UHJUHVVLRQ�DQDO\VHV�VKRZHG�WKDW�ERWK�KLJK�GHQVLW\�
lipoprotein cholesterol and triglyceride levels con�
WULEXWHG�WR�WKH�ULVN�DVVRFLDWHG�ZLWK�WKH�VPDOO��GHQVH�
/'/�VXEFODVVbSDWWHUQ�ŕ

One way to measure which pattern each one of 
XV�KDV�LV�E\�D�YDS�WHVW�WR�DVVHVV�WKH�OHYHO�RI�$SR�%�
to Apo A1—the apoliposprotein associated with 
+'/ŐLQ� RWKHU� ZRUGV�� WR� FRPSDUH� SDWWHUQ� $� DQG�
SDWWHUQ�%��)RU�WKRVH�LQWHUHVWHG��LQ�WKH�8�6��LW�FRVWV�
���ŏ����EXW�LV�QRW�FRYHUHG�E\�PRVW�LQVXUDQFH�SODQV��

Subsequent studies to the one above in most 
cases reached the same conclusion in highlighting 
WKH�UDWLR�RI�$SR�%�WR�$SR�$��DV�WKH�EHVW�PDUNHU�RI�
&9'�ULVN��SDUWLFXODUO\� IRU� LQGLYLGXDOV�ZLWK� ORZ� WRWDO�
FKROHVWHURO�DQG�/'/��2QH�ZRUWK�TXRWLQJ��EHFDXVH�
it was one of the most extensive, is the AMORIS 
study run in Sweden that followed 175,553 Swed�
LVK�PHQ�DQG�ZRPHQ�LQ�WZR�SHULRGV����������DQG�
�����������/HYHOV�RI�/'/��+'/��$SR�%��$SR�$���
HWF��ZHUH�WDNHQ�DW�WKH�EHJLQQLQJ�RI�HDFK�SHULRG�DQG�
compared with incidences of myocardial infarction 
approximately five years later.

The research team divided individuals into quartiles 
and compared outcomes for the highest and lowest 
TXDUWLOHV�RI�HDFK�PDUNHU��/'/��+'/��7&��7*��$SR�%��
$SR�$��DQG�$SR�E�$SR�$���7KH�UDWLR�RI�$SR�%�WR�$SR�
$� �� ZDV� WKH� EHVW� SUHGLFWRU�� ZLWK� D� ULVN� UDWLR� RI� ��
between top and bottom quartile for men and 3 for 
ZRPHQ��7KH�VDPH�ULVN�UDWLRV�IRU�7&��7*��DQG�/'/�
ZHUH�UHVSHFWLYHO\����������DQG�����IRU�PHQ�DQG������
����DQG����� IRU�ZRPHQ��7KH�VWXG\�DOVR� IRXQG� WKDW�
total cholesterol loses its predictive power beyond the 
DJH�RI�����ZKLFK�LV�QRW�WKH�FDVH�IRU�$SR�%��$SR�$���

The consensus call: trans fat

Rarely in medical sciences is there such a produc�
tive connection between the findings of medical 
research and the reaction of health authorities and 
companies as in the case of transfats. Transfats—
K\GURJHQDWHG�YHJHWDEOH�RLOVŐEHFDPH�D�NLWFKHQ�VWD�
ple in the form of, for example, margarine and short�
HQLQJ��DQG�D�NH\�LQJUHGLHQW�LQ�WKH�IRRG�LQGXVWU\�LQ�WKH�
����V�� ,Q�WKH�8�6���WKH�)'$�HVWLPDWHG�WKDW��DW�WKH�
HQG�RI�WKH�����V������RI�SUHSDUHG�FRRNLHV�������
RI� FUDFNHUV� DQG�����RI� IUR]HQ� EUHDNIDVW� SURGXFWV�
contained transfats. Current estimates by NHANES 
suggest that Americans still get close to 3% of their 
calories from transfats, versus 1% in Europe.

)RU�\HDUV��/'/�DQG�+'/�KDYH�EHHQ�LGHQWLILHG�DV�WKH�
EDG�DQG�WKH�JRRG�FKROHVWHURO��%RWK�DUH�OLSRSURWHLQV��SDU�
ticles that contain triacylglycerol, phospholipids and cho�
lesterol and amphipathic proteins called apolipoproteins 
�$SR�%�DQG�$SR�$�����ZKLFK�IDFLOLWDWH� WKH�PRYHPHQW�RI�
/'/�DQG�+'/�FKROHVWHURO�WKURXJK�WKH�EORRG��,Q�&ODVVLFDO�
*UHHN�� $SR�OLSR�SURWHLQ� PHDQV� SURWHLQ� GHSRVLWHG� RQ�
attached to the fat.

%RWK�/'/�DQG�+'/�DUH�SURGXFHG�LQ�WKH�OLYHU�DQG�KDYH�
D�NH\�IXQFWLRQ��FDUU\LQJ�HQHUJ\�LQ�WKH�IRUP�RI�WULDF\OJO\F�
erol or cholesterol around the blood.

LDL delivers cholesterol to cells in the body, where 
it is used in the membranes. It is called low density because 
OLSLGV��PRVWO\�FKROHVWHURO��PDNH�XS�DURXQG�����RI�LWV�PDVV�
DQG�SURWHLQ������OLSLG�DUH�OLJKWHU�WKDQ�SURWHLQ���/'/�LV�FRQ�
VLGHUHG�ŔEDGŕ�EHFDXVH�LQ�WKH�SUHVHQFH�RI�H[FHVV�/'/�PRUH�
cholesterol tends to deposit in the walls of arteries.

HDL is involved in reverse cholesterol transport. 
It is called high density because the larger part of the 
particle is made up of protein (20% cholesterol and 50% 
SURWHLQ���+'/�LV�FRQVLGHUHG�ŔJRRGŕ�EHFDXVH�LW�WDNHV�WKH�
ŔH[FHVVŕ�FKROHVWHURO� LQ� WKH�EORRG�DQG�GHOLYHUV� LW�EDFN� WR�
the liver, therefore removing lipid material that might con�
WULEXWH�WR�WKH�IRUPDWLRQ�RIbSODTXHV�

0RVW�GRFWRUV� WHQG� WR�PHDVXUH�/'/��+'/��7ULJO\FHU�
LGHV�DQG�7RWDO�&KROHVWHURO��$�KLJK�/'/�VXJJHVWV�WKDW�WKH�
FRQFHQWUDWLRQ�RI�/'/�LQ�WKH�EORRG�LV�KLJK��+RZHYHU��PRUH�
UHFHQWO\��PHGLFDO�UHVHDUFK�KDV�VKRZQ�WKDW�D�EHWWHU�PDUNHU�
RI�SRWHQWLDO�&9'�ULVN� LV� WKH�VL]H�RI� WKH�/'/�SDUWLFOHV� LQ�
\RXU�EORRG��7KH�ODUJHU�WKH�VL]H�WKH�EHWWHU��DV�VPDOOHU�SDU�
WLFOHV�WHQG�WR�DFFXPXODWH�DQG�VWLFN�WR�WKH�HQGRWKHOLDO�ZDOO�
causing the formation of the plaque. The higher the num�
EHU�RI�SDUWLFOHV�IRU�D�JLYHQ�FRQFHQWUDWLRQ��WKH�PRUH�OLNHO\�
WKH\�DUH�VPDOOHU�RQ�D�UHODWLYH�EDVLV��%XW�KRZ�FDQ�ZH�PHD�
VXUH�WKH�QXPEHU�RI�/'/�SDUWLFOHV"

(DFK�/'/�SDUWLFOH�KDV�RQH�VSHFLILF�DSROLSRSURWHLQ�WKDW�
facilitates the transport of the lipoprotein across the blood. 
7KHUH�LV�RQH�DSROLSURWHLQ�$SR�%������FDOOHG�VLPSO\�$SR�%��
IRU�HDFK�/'/�SDUWLFOH��VR�RQH�SURWHLQ�SHU�SDUWLFOH��:H�FDQ�
PHDVXUH�WKH�QXPEHU�RI�$SR�%�SURWHLQV�DQG�WKHUHIRUH�WKH�
QXPEHU�RI�/'/�SDUWLFOHV�

It is possible to have normal or even low cholesterol or 
D� ORZ� /'/�� EXW� D� KLJK� QXPEHU� RI� /'/� SDUWLFOHV�� +LJK�
OHYHOV�RI� WULJO\FHULGHV�DQG� ORZ� OHYHOV�RI�+'/�WHQG� WR�EH�
FORVHO\� FRUUHODWHG�ZLWK� VPDOO� /'/�SDUWLFOHV��$PRQJ� WKH�
SDWLHQWV�PRVW� OLNHO\� WR�VKRZ� WKLV�SDWWHUQ�DUH� WKRVH�ZLWK�
metabolic syndrome. Research shows that the more indi�
vidual components of the metabolic syndrome are present 
LQ�D�SHUVRQŐVXFK�DV�KLJK�%0,��DEGRPLQDO�REHVLW\��K\SHU�
tension, insulin resistance, high triglycerides and low 
+'/ŐWKH�PRUH�OLNHO\�LW�LV�WKDW�/'/�SDUWLFOHV�ZLOO�EH�VPDOO�
�RU�WKDW�WKHLU�QXPEHU�ZLOO�EH�HOHYDWHG��

3DWLHQWV�ZLWK�KLJK�/'/�DQG�ODUJH�SDUWLFOHV��RU�ORZ�QXP�
EHUV�RI�/'/�SDUWLFOHV��DUH�QRW�QHFHVVDULO\�DW�ULVN�RI�D�KHDUW�
DWWDFN��*LYLQJ�VWDWLQV�WR�WKLV�JURXS�PLJKW�DFKLHYH�YHU\�OLWWOH��
&RQYHUVHO\��SDWLHQWV�ZLWK�ORZ�WRWDO�FKROHVWHURO�DQG�ORZ�/'/�
EXW�ODUJH�QXPEHUV�RI��VPDOO��/'/�SDUWLFOHV�FDUU\�D�KLJKHUbULVN�
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'U�� )UHG� .XPPHURZ� ZURWH� WKH� ILUVW� PHGLFDO�
research paper on the topic in 1957, and in the 
early 1970s, Mary Enig—a student at the Univer�
sity of Maryland—added further pressure with sev�
HUDO�QHJDWLYH�DUWLFOHV��%XW� LW�ZDV� WZR�SDSHUV�SXE�
lished in the early 1990s that caught everybody’s 
DWWHQWLRQ�� ,QWDNH� RI� WUDQV� IDWW\� DFLGV� DQG� ULVN� RI�
FRURQDU\�KHDUW�GLVHDVH�DPRQJ�ZRPHQ�E\�:LOOLDP�
:LOOHWW� RI� +DUYDUG� 0HGLFDO� 6FKRRO� LQ� WKH� /DQFHW�
������DQG�7UDQV�IDWW\�DFLGV�LQWDNH�DQG�ULVN�RI�P\R�
FDUGLDO�LQIDUFWLRQ��&LUFXODWLRQ�������7KH�ILUVW�SDSHU��
which was based on a Nurses’ Health Study cover�
LQJ� ������� KHDOWK\� ZRPHQ�� FRQFOXGHG� WKDW� WKH�
ŔLQWDNH�RI� WUDQV� IDW�ZDV�GLUHFWO\� UHODWHG� WR�D�����
LQFUHDVHG�ULVN�RI�FRURQDU\�KHDUW�GLVHDVH�ŕ�)RU�WKRVH�
women whose margarine consumption over the 
SUHYLRXV� WHQ� \HDUV�KDG�EHHQ�VWDEOH�� WKH� ULVN�ZDV�
KLJKHU�������7KH�VHFRQG�SDSHU� IRFXVHG�RQ�����
SDWLHQWV�DGPLWWHG�WR�RQH�RI�VL[�KRVSLWDOV�LQ�WKH�%RV�
WRQ�DUHD��,QWDNH�RI�WUDQVIDW�ZDV�GLUHFWO\�UHODWHG�WR�D�
���� WLPHV�KLJKHU� ULVN�RI�P\RFDUGLDO� LQIDUFWLRQ� �WRS�
TXLQWLOH� YHUVXV� ORZHU�TXLQWLOH��� ,Q�������'HQPDUN�
EHFDPH�WKH�ILUVW�FRXQWU\�WR�EDQ�WUDQVIDWV��7KH�)'$�
DQG�RWKHU�RUJDQL]DWLRQV� IROORZHG� UHODWLYHO\�TXLFNO\�
with tough limits as more and more papers con�
FXUUHG�RQ�WKLV�WRSLF��%\�-DQXDU\���������WKH�)'$�
mandated that all foods containing transfats in 
excess of 0.5 g per serving had to show the level of 
transfats in the nutrition label. At the same time, 
WKH� 8�6�� 'LHWDU\� *XLGHOLQHV� $GYLVRU\� &RPPLWWHH�
recommended that consumption of transfats be 
NHSW�EHORZ����RI�WRWDO�HQHUJ\��������FDORULHV�RU�
����JUDPV�SHU�GD\��

7KH�IRRG�LQGXVWU\�UHDOL]HG�WKDW�KDYLQJ�WKDW�ODEHO�
was not a great selling point and a couple of years 
later almost all products that originally contained 
WUDQVIDWV�KDG�EHHQ�UHIRUPXODWHG�ZLWK�]HUR�WUDQVIDWV�
or smaller amounts. Not quite. The label criteria 
effectively allowed companies to reduce the portion 
VL]HV�VKRZQ�RQ�WKH�ODEHOV�VR�WKDW�WKH\�GLG�QRW�KDYH�
to declare the presence of transfats in the product. 
6HYHUDO�RWKHU�RUJDQL]DWLRQV�DURXQG�WKH�ZRUOG�WRRN�
similar steps and the transfats debate was basically 
over by the end of 2010. The U.S. finally banned 
WUDQVIDWV�RQO\�LQ�������WZHOYH�\HDUV�DIWHU�'HQPDUN��
EXW� WKH� 86'$� LV� VWLOO� DOORZLQJ� FRPSDQLHV� WKUHH�
\HDUV�WR�IXOO\�LPSOHPHQW�WKH�EDQ��:H�VHH�OLWWOH�ORJLF�
in this. If it is bad, it should be stopped immediately; 
nobody will die of hunger… there are plenty of 
other things you can eat.

Transfats: the alternatives

The food industry in the U.S.—and we believe soon in 
Europe—faces the issue of replacing transfats in the 
manufacturing process. Price matters and the ingredients 
LQGXVWU\�KDV�EHHQ�ZRUNLQJ�IRU�\HDUV�RQ�PRGLILHG�YHUVLRQV�
RI�VROYHQW�H[WUDFWHG�RLOV�WKURXJK�SODQW�EUHHGLQJ�RU�JHQHWLF�
modification of the seeds. These oleic version mimic the 
fat structure of olive oil but allow for “stable” frying at 
higher temperatures than olive oil. Through interesterifi�
cation or fractioning of fats some of these oils can be 
FRQYHUWHG�LQ�WKH�SODVWLFLW\��UHDG��FRQVLVWHQF\��GHPDQGHG�
by the food manufacturers. The only problem is that frac�
tioning requires sophisticated and expensive technology. 
Similarly interesterification is either expensive and slow 
ZKHQ�XVLQJ�DQ�HQ]\PDWLF�SURFHVV�RU�����RI�IDWV�LV�ORVW�
when using a chemical process.

If the industry acts rationally and saturated fats lose their 
negative perception—as we believe it will gradually hap�
SHQŐWKH�EHVW�RSWLRQ�IRU�WKH�LQGXVWU\�SDUWLFXODUO\�IRU�EDNHG�
SURGXFWV�ZRXOG�EH�WR�XVH�SDOP�RLO��SDOP�NHUQHO�RLO�RU�FRFR�
QXW�RLO��:K\�JR�LQWR�IXUWKHU�JHQHWLFDOO\�PRGLILHG�VHHG�RLOV��
ZKHQ�ZH�KDYH�LGHDOO\�VXLWHG�QDWXUDO�RQHV"�7KHVH�VR�FDOOHG�
“tropical oils” have been for years the subject of extremely 
negative campaigns and dubious research papers. If satu�
rated and monounsaturated fats are not negative for our 
health—as we will show later—none if these oils should be 
negative for our health. Several multinational food compa�
nies already use them; we expect most companies in the 
food business to increase the proportions of these oils in 
the manufacturing process.

Figure 22

Main food sources of transfats: US adults

Percentage of total TFA contributed by the respective food category
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$�PHWD�DQDO\VLV� RI���� FOLQLFDO� WULDOV� SXEOLVKHG� LQ�
�����VKRZHG�WKDW�RPHJD���LQWDNH�DURXQG�RU�DERYH���
JUDP�SHU�GD\�ORZHUHG�WKH�ULVN�RI�FRURQDU\�KHDUW�IDLOXUH�
E\�D�FRPELQHG������$�PHWD�DQDO\VLV�RI����FOLQLFDO�
trials on the effects of statins showed that statins 
UHGXFHG�WKH�ULVN�RI�FRURQDU\�KHDUW�IDLOXUH�E\�D�FRP�
bined 13%, or 22% if we focus only on the 20 stud�
LHV�WKDW�GHDOW�ZLWK�VHFRQGDU\�SUHYHQWLRQ�RI�&+'��6R��
there is some growing interest in the possibility of 
replacing or supplementing statin therapy with an 
RPHJD��� WKHUDS\� JLYHQ� WKH� HIILFDF\� DQG� WKH�
ORZHUbFRVW�

2WKHU� EHQHILWV� RI� RPHJD��� FHQWHU� DURXQG� WKH�
DQWL�LQIODPPDWRU\�HIIHFWV�DQG�EHQHILFLDO�LPSDFWV�RQ�
the immune system. Some benefits have been 
shown in treating rheumatoid arthritis, inflammatory 
ERZHO�GLVHDVH��H�J��&URKQŒV�GLVHDVH��DQG�LPSURYH�
ments in brain development and functioning.

The latter is probably the most interesting area, 
as our nervous system contains a large amount of 
'+$��$�GRXEOH�EOLQG�UDQGRPL]HG�FOLQLFDO�WULDO�SXE�
OLVKHG�LQ������VKRZHG�WKDW�FKLOGUHQ�DJHG����ZKRVH�
PRWKHUV�WRRN������JUDPV�RI�'+$�DQG�����RI�(3$�
IURP� ZHHN� ��� RI� WKHLU� SUHJQDQF\� XQWLO� GHOLYHU\��
scored much better in tests of mental processing. 
Other epidemiological studies showed a significant 
correlation between depression and low fish con�
sumption. Clinical trials providing supplements of 
RPHJD���VKRZHG�LPSURYHPHQWV�LQ�SDWLHQWV�VXIIHU�
ing from bipolar and unipolar disorders.

Finally, we found several studies showing that 
RPHJD��� LQWDNH� LPSURYHV� WKH� FRJQLWLYH� DELOLW\� RI�
elderly people. A study published in 2003 by Morris 
et al. showed that people aged 70 or older who ate 
ILVK�DW�OHDVW�RQFH�D�ZHHN�KDG�D�����ORZHU�SURED�
ELOLW\�RI�GHYHORSLQJ�$O]KHLPHUŒV�GLVHDVH�RYHU�D�IRXU�
year period.

A good example is provided by a recent paper by Sun 
et al. published in May 2015 on palm oil. The paper 
IRFXVHV�RQ�WKH�IDFW�WKDW�SDOP�RLO� LQFUHDVHV�/'/�FKROHV�
WHURO�DQG�PLQLPL]HV�WKH�IDFW�WKDW�DOVR�LQFUHDVHV�+'/�FKR�
OHVWHURO��%XW�DV�ZH�VHHQ�EHIRUH��/'/�LV�D�SRRU�PDUNHU�RI�
FDUGLDF�ULVN��VR�HYHQ�LJQRULQJ�WKH�SRVLWLYH�+'/�HIIHFW��WKH�
conclusion is pretty superficial. For those in search of 
UHDVVXUDQFH��ZH�SRLQW� WR�D�SDSHU�SXEOLVKHG� LQ������E\�
7DUUDJR�7UDQL�HW�DO��XQGHU�D�86'$�DQG�1DWLRQDO�,QVWLWXWHV�
of Health sponsorship. This detailed paper analyses the 
potential alternatives the industry has to replace transfats. 
Two quotes are worth mentioning, the first on palm oil and 
WKH�VHFRQG�RQ�FRFRQXW�RLO�DQG�SDOP�NHUQHO�RLO�

 ř “Several controlled feeding studies have shown that 
SDOP�RLO��WKDW�FRQWDLQV�����VDWXUDWHG�IDW������SDO�
PLWLF�����VWHDULF������PRQRXQVDWXUDWHG��DQG�����
SRO\XQVDWXUDWHG� IDWW\� DFLGV�� KDV� QR� GHWULPHQWDO�
effects on blood lipid profiles. In fact, in some stud�
LHV��D�VOLJKW�SRVLWLYH�HIIHFW�RQ�+'/�FKROHVWHURO�DQG�
Apo A1 was noted.”

 ř Ŕ/DXULF� DFLG� �D� VDWXUDWHG� IDW�� KDV� EHHQ� VKRZQ� WR�
GHFUHDVH�WKH�7&�+'/�UDWLR��GXH�WR�D�ODUJHU�LQFUHDVH�LQ�
+'/�FKROHVWHURO��0HQVLQN�DW�DO��KDYH�FRPPHQWHG�WKDW�
even though consumption of saturated fat should not be 
promoted (sic!��� ODXULF� DFLG�ULFK� SDOP� NHUQHO� RLO� DQG�
FRFRQXW�RLO� �DSSUR[LPDWHO\�����ODXULF�DFLG��DUH�VWLOO�D�
better alternative for the food industry, in terms of effect 
RQ�7&�+'/� FKROHVWHURO� UDWLR�� WKDQ� SDUWLDOO\� K\GURJH�
nated oil in products that require solid fats for texture.”

Omega-3

7KHUH�LV�D�JHQHUDO�FRQVHQVXV�WKDW�RPHJD���RLOV�KDYH�
EHQHILFLDO�KHDOWK�HIIHFWV�RQ�KXPDQV��%RWK�FOLQLFDO�VWXGLHV�
and epidemiological studies support this conclusion. The 
EHQHILWV�DUH�WDQJLEOH�DQG�QRW�RQO\�LQ�������ORZHU�RYHUDOO�
PRUWDOLW\�ULVN�IURP�&9'�HYHQWV�

On the cardiac front, there are several studies detailing 
WKH�EHQHILFLDO�HIIHFWV�RI�RPHJD����:H�PHQWLRQHG�EHIRUH�WKH�
Japanese paradox that ties the higher consumption of fish 
ZLWK�ORZHU�&9'�ULVN��0HWD�DQDO\VLV�E\�6NHDII�DQG�RWKHUV�LQ�
2009 covered 22 cohort studies representing 230,000 indi�
YLGXDOV�ZLWK�IROORZ�XSV�RI������\HDUV��,Q�WKHVH�VWXGLHV��ILVK�
LQWDNH�UDQJHG�EHWZHHQ���DQG����JUDPV�SHU�GD\�WR��������
grams per day. Those with higher fish consumption showed 
DQ�����ORZHU�ULVN�RI�GHDWK�E\�FRURQDU\�KHDUW�DWWDFN�

Clinical trials have shown similar results, with a few 
exceptions. The most extensive clinical trial was run in Italy 
DQG�SXEOLVKHG�LQ�������,Q�WKH�*,66,�VWXG\���������SDWLHQWV�
ZKR�H[SHULHQFHG�D�P\RFDUGLDO� LQIDUFWLRQ�ZHUH�JLYHQ�����
PJ�GD\�VXSSOHPHQWV�RI�(3$��HLFRVDSHQWDHQRLF�DFLG��DQG�
'+$��GHFRVDKH[DHQRLF�DFLG����ERWK�RPHJD��V��1R�SDWLHQWV�
ZHUH� RQ� VWDWLQV�� $IWHU� ���� \HDUV� WKH� SDWLHQWV� WDNLQJ� WKH�
supplements experienced 15% fewer cardiac events (fatal 
DQG�QRQ�IDWDO���WKH\�DOVR�H[SHULHQFHG�D�����UHGXFWLRQ�LQ�
overall mortality. A similar experiment ten years later, which 
included patients using statins, showed just a 9% 
ULVNbUHGXFWLRQ�

3
+

2
72

��
,6

72
&

.
3

+
2

72
�&

2
0

��
.

2
'

,$
.

)$7��7+(�1(:�+($/7+�3$5$',*0 30



Another interesting study was done in France by 
Heude et al. This study measured the composition 
RI�IDWW\�DFLGV�LQ�WKH�HU\WKURF\WH��UHG�EORRG�FHOO��PHP�
brane (where a critical part of nutrients are trans�
SRUWHG�DQG�DEVRUEHG��DQG�WKH�FRJQLWLYH�IXQFWLRQ�RI�
����HOGHUO\�SHRSOH�DW�WKH�EHJLQQLQJ�RI�WKH�VWXG\�DQG�
IRXU�\HDUV�ODWHU��7KRVH�ZLWK�KLJKHU�RPHJD���DQG�ORZ�
RPHJD��� LQ� WKHLU� HU\WKURF\WH� PHPEUDQH� VKRZHG�
sharper declines in cognitive functions.

%DVHG�RQ� DOO� WKLV� HYLGHQFH�� LW� LV� QRW� VXUSULVLQJ�
WKDW� PRVW� KHDOWK� RUJDQL]DWLRQV� UHFRPPHQG� DQ�
LQWDNH� RI� RPHJD��� �(3$�� '+$�� EHWZHHQ� ����
������PJ�SHUbGD\�

Monounsaturated: a good source of energy, 

but not much more

Much of the medical research on monounsatu�
rated fats has been carried out as “diet” research 
focusing on the Mediterranean diet. There are very 
IHZ�ŔIDW�ULFKŕ�IRRGV�LQ�QDWXUH�ZKHUH�PRQRXQVDWXUDWHG�
fats account for more than 50% of total fats: olive, 
DYRFDGR�DQG�KD]HOQXW�RLO��DQG�PDFDGDPLD�QXWV��2OLYH�
RLO�LV�FHUWDLQO\�WKH�EHVW�NQRZQ�DQG�KDV�EHHQ�WKH�FHQ�
WUDO�IRFXV�RI�WKH�0HGLWHUUDQHDQbGLHW�

,Q�KHU�ERRN�The Big Fat Surprise��1LQD�7HLFKRO]�
provides a rare analysis of how the term “Mediter�
UDQHDQ� GLHWŕ� FDPH� DERXW�� 0DUNHWLQJ� ZDV� FOHDUO\��
NH\��LI�QRW�WKH�NH\�SRLQW��DV�QRERG\�DJUHHGŐRU�KDV�
yet agreed—on what is a “Mediterranean” diet. 
*UHHNV�HDW�TXLWH�GLIIHUHQWO\�IURP�6RXWKHUQ�,WDOLDQV��
6SDQLVK��6RXWKHUQ�)UHQFK�DQG�FRDVWDO�1RUWK�$IUL�
cans. One common denominator of these “food 
cultures,” however, is olive oil. Olive oil is 73% 
monounsaturated fat.

7KH�PRVW�LQ�GHSWK�VWXG\�RQ�WKH�0HGLWHUUDQHDQ�GLHW�
LV� WKH�/\RQ�'LHW�+HDUW�6WXG\��ZKLFK�FRPSDUHG� LQ�D�
FOLQLFDO�UDQGRPL]HG�WULDO�WZR�GLHWVŐ�D�0HGLWHUUDQHDQ�
GLHW��������FDORULHV�IURP�IDW��������PRQRXQVDWX�

UDWHG�������RPHJD���������RPHJD��������FDUERK\GUDWHV��
DQG� D� ŔSUXGHQWŕ� :HVWHUQ� GLHW� ����� RI� FDORULHV� IURP� IDW��
������PRQRXQVDWXUDWHG�������RPHJD���������RPHJD����
����FDUERK\GUDWHV�ŐLQ�WHUPV�RI�WKHLU�DELOLW\�WR�KHOS�SUHYHQW�
additional issues after the first myocardial infarction. The bot�
WRP�OLQH��0HGLWHUUDQHDQ�GLHW�ZRQ���WR����7KHUH�ZHUH�RQO\�
�����FDUGLDF�HYHQWV�LQ�WKRVH�RQ�WKH�GLHW�LQ�WKH����PRQWKV�
IROORZ�XS�FRPSDUHG�ZLWK������IRU�WKH�FRQWURO�JURXS�

'RHV�LW�SURYH�DQ\WKLQJ"�8QIRUWXQDWHO\�QRW��:DV�LW�WKH�
ROLYH�RLO�� WKH� ORZHU�RPHJD����WKH�KLJKHU�RPHJD��"�+RZ�
VXUH�DUH�ZH�WKDW�WKH�SDWLHQWV�IROORZHG�WKH�GLHW"�:DV�WKH�
VDPSOH�ODUJH�HQRXJK"

Another interesting cohort study was published by 
Estruch et al. in 2013 in the prestigious New England 
-RXUQDO�RI�0HGLFLQH��7KH�VWXG\�IROORZHG�������6SDQLDUGV�
divided into three groups: one on a Mediterranean diet rich 
in fish, fresh fruit and vegetables, white meat and olive oil 
with no sodas, pastries or red meat; another group on the 
same diet but replacing olive with tree nuts, and a third 
�FRQWURO��RQ�D�ORZ�IDW�KLJK�FDUERK\GUDWH�GLHW��UHODWLYH�WR�WKH�

Figure 23

Top 12 foods in Omega-3 per 100 grams

# Food Milligrams of omega-3

1 Flaxseed oil ��������

2 Fish oil ���������������

3 Flaxseed seeds ��������

� :DOQXWV  9,079 

5 %XWWHUQXWV��QXWV� �������

� Caviar �������

7 6PRNHG�VDOPRQ  3,010 

� 0DFNHUHO��UDZ� �������

9 $WODQWLF�VDOPRQ�IDUPHG��UDZ� �������

10 $WODQWLF�VDOPRQ�ZLOG��UDZ� �������

11 Oysters �������

12 Sardines / anchovies �������

Source: Nutritiondata 
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RWKHU�WZR��EDVHG�RQ�ORZ�IDW�GDLU\�SURGXFWV��EUHDG��SDVWD��
rice, potatoes, fresh fruits and vegetables, lean fish, but 
with no vegetable oils, no nuts, and no red meat.

5HVXOWV��RYHU�D�ILYH�\HDU�SHULRG�WKH�WZR�JURXSV�RQ�D�0HG�
iterranean diet showed a 30% greater reduction in cardio�
YDVFXODU�GLVHDVH��&9'��WKDQ�WKH�FRQWURO�JURXS��+RZHYHU��WKH�

DEVROXWH�QXPEHUV�ORRN�OHVV�LPSUHVVLYH�������RI�WKH�
olive oil group recorded cardiac events in the following 
ILYH�\HDUV�������IRU�WKH�QXWV�JURXS�DQG������IRU�WKH�
control group. If we focus on death from all causes: 
�����������DQG������UHVSHFWLYHO\��:H�EHOLHYH�WKLV�
was more a test of a low fat versus a high fat diet, 
rather a true test of the “Mediterranean” diet.

$OVR��LI�ZH�FKHFN�IRU�WKH�FKDUDFWHULVWLFV�RI�WKH�FRQ�
WURO�JURXS��ZH�ILQG�WKDW�RQO\������RI�LQGLYLGXDOV�LQ�WKLV�
JURXS�KDG�D�%0,�EHORZ����YHUVXV������RI� WKH�RLO�
JURXS�DQG������IRU�WKH�ŔQXWVŕ�JURXS��,Q�DGGLWLRQ��WKH�
FRQWURO�JURXS�KDG�����RI�SDUWLFLSDQWV�ZLWK�D�%0,�RYHU�
��� YHUVXV����� IRU� WKH�RLO� JURXS�DQG����� IRU� WKH�
ŔQXWVŕ�JURXS��/RRNLQJ�MXVW�DW�WKH�%0,�VHJPHQWDWLRQ�LW�
appears that the control group was significantly less 
healthy than the other two, particularly when com�
pared to the “nuts” group. The same data were lever�
aged to show the effectiveness of these diets in 
breast cancer. Here the results were far more con�
vincing. Note that those who did best were given extra 
YLUJLQ�RLO�RLO��EXW�ZH�GR�QRW�NQRZ�LI�WKLV�ZDV�EHFDXVH�
olive oil is 75% monounsaturated or it is rich in phe�
QROV�ZKLFK�KDYH�DQWL�R[LGDQW�SURSHUWLHV�

$QRWKHU�ZD\�LV�WR�ORRN�DW�WKH�HSLGHPLRORJLFDO�GDWD�
and replicate the analysis that Hoenselaar ran a few 
years ago in Europe assessing the relationship 
EHWZHHQ�IDW�FRQVXPSWLRQ�DQG�&9'�HYHQWV�RQ�D�FRXQ�
WU\�E\�FRXQWU\�EDVLV��:H�H[WHQGHG�WKLV�VWXG\�E\�ORRN�
ing at the fat subcomponents (saturated fats, mono�
XQVDWXUDWHG� IDWV� DQG� RPHJD���� QRW� MXVW� WRWDO� IDW���
JHWWLQJ�PRUH�UHFHQW�GDWD�������������DQG�LQFOXGLQJ�
PRUH�FRXQWULHV�����LQ�WRWDO���7KH�UHVXOWV�VKRZ�QR�FRU�

Figure 25

Monounsaturated fat consumption and CVD deaths by country

'HDWKV�IURP�&9'�SHU��������
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Other fats and oils

Beef

Cakes, cookies, quick bread, pastry, pie

Frankfurters, sausages, luncheon meats

Cheese

Margarine and butter

Nuts, seeds

Poultry

Salad dressings, mayonnaise

Crackers, popcorn, pretzels, chips

Pork, ham, bacon

Potatoes (white)

Biscuits, corn bread, pancakes, tortillas

Milk

Eggs

Yeast breads and rolls

Candy, sugars and sugary foods

Milk desserts
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relation whatsoever between monounsaturated fat 
FRQVXPSWLRQ�DQG�&9'�RFFXUUHQFH�

:H�EHOLHYH�WKHUH�LV�D�YHU\�JRRG�FDVH�WR�PDNH�WKDW�
monounsaturated fats are a good fuel source, but as 
expected they do not have massive beneficial health 
aspects. Most clinical trials show that monounsaturated 
fats at the levels consumed currently have no negative 
LPSOLFDWLRQV� IRU�&9'� ULVN� RU� GHDWK� E\� RWKHU� FDXVHV��
6RPH� VWXGLHV� VKRZ� WKDW� PRQRXQVDWXUDWHG� IDW�ULFK�
GLHWV�WHQG�WR�LQFUHDVH�+'/�F�DQG�$SR�$���ORZHU�7*V�
DQG�$SR�%��$OVR��RQ�WKH�SRVLWLYH�VLGH��VXEVWLWXWLQJ�FDU�
ERK\GUDWHV� RU� RPHJD��� ZLWK� PRQRXQVDWXUDWHG� IDWV�
WHQGV�WR�KDYH�D�SRVLWLYH�HIIHFW�RQ�&9'�ULVN��%XW�LV�LW�
EHFDXVH� FDUERK\GUDWHV� RU� RPHJD��� DUH� EDG�� RU�
EHFDXVH�PRQRXQVDWXUDWHG�IDWV�DUH�JRRG��RUbERWK"

%HLQJ�MXVW�D�ŔJRRG�IXHO�VRXUFHŕ�LQ�WKH�DUHD�RI�QXWULWLRQ�
is quite positive, as there are several foods that have 
plenty of negative implications for our health. Note that 
saturated fat is converted in the liver into a monounsatu�
rated fatty acid. So it would be surprising if our bodies 
transformed one source of energy into a less efficient 
RQH�RU�RQH�ZLWK�QHJDWLYH�HIIHFWV�RQ�RXUbZHOO�EHLQJ�

Saturated fats: the wrong target

One of the biggest myths in nutrition is that satu�
UDWHG�IDW�LQWDNH�DERYH�D�FHUWDLQ�OHYHOŐVD\�����EDVHG�
on most dietary guidelines—significantly increases 
\RXU�ULVN�RI�KHDUW�DWWDFN��7KLV�FRQFOXVLRQ�WKDW�KDV�KHOG�
for almost half a century is inconsistent with the 
wealth of epidemiological data or scientific evidence in 
WKH� IRUP� RI� FOLQLFDO� UDQGRPL]HG� WULDOV�� 3OHQW\� RI�
UHVHDUFK�IXQGLQJ�KDV�EHHQ�HDUPDUNHG�WR�VWXG\�DQG�
EDFN� WKLV� K\SRWKHVLV�� \HW� ZH� FDQQRW� ILQG� D� VLQJOH�
research paper written in the last ten years that sup�
ports this conclusion. On the contrary, we can find at 
least 20 studies that dismiss this hypothesis.

:H�ORJJHG�FDOOV�WR�ERWK�WKH�:RUOG�+HDOWK�2UJDQL�
]DWLRQ��:+2��DQG�$PHULFDQ�+HDUW�$VVRFLDWLRQ��$+$��
DVNLQJ�IRU�HYLGHQFH�EHKLQG�WKH�UDWKHU�QHJDWLYH�VWDWH�
ments on saturated fats on their websites without 
much success. As research analysts, we believe that 
rational analysis based on solid data should be the 
EDFNERQH�RI�DQ\�FRQFOXVLRQ��%DVHG�RQ�RXU�DQDO\VLV��
here are our main conclusions:

 Saturated fats are a healthy source of energy 

and have NO negative implications for your 

 Saturated fat intake increases HDL-c and 

makes LDL-c particles (measured by Apo B) 

larger, reducing CVD risk.

 A high level of saturated fats in plasma 

blood—not a good thing—is driven by the 

amount of carbohydrates we eat, not by the 

amount of saturated fat we eat.

As was the case for cholesterol, there has been ques�
tionable logic used to assert that saturated fats increase 
WKH�ULVN�RI�D�KHDUW�DWWDFN��A very high level of saturated 

fat in the blood is indeed associated with a very 

high risk of heart attack. But saturated fat in the 

blood is quite unrelated to the level of saturated fat 

Epidemiological research

Most of the interesting epidemiological research on the 
SRWHQWLDO�OLQN�EHWZHHQ�&9'�ULVN�DQG�VDWXUDWHG�IDW�KDV�EHHQ�
published in the last ten years, with a heavy concentration in 
the last five years.

���:H�VKRZHG�HDUOLHU��)LJXUH�����WKH�DQDO\VLV�ZH�FDUULHG�RXW�
to assess the relationship between saturated fat con�
VXPSWLRQ�DQG�&9'�HYHQWV�RQ�D�FRXQWU\�E\�FRXQWU\�EDVLV��
This analysis suggests that saturated fat is neither posi�
WLYHO\�QRU�QHJDWLYHO\�FRUUHODWHG�ZLWK�&9'bHYHQWV�

���$�YHU\�LQWHUHVWLQJ�VWXG\�ZDV�SXEOLVKHG�LQ������E\�D�WHDP�
of researchers at Harvard Medical School and the School 
of Public Health. It focused on the data from the Nurse 
+HDOWK�6WXG\�WKDW�ORRNHG�DW�WKH�&+'�GHDWK�UDWHV�RYHU����
\HDUV�IRU��������QXUVHV�LQ�WKH�%RVWRQ�DUHD��2QH�LPSRU�
WDQW�FRQFOXVLRQ��Ŕ,QWDNHV�RI�VDWXUDWHG�IDW�ZHUH�QRW�VWDWLVWL�
FDOO\�VLJQLILFDQW�SUHGLFWRUV�RI�&+'�HYHQWV�ZKHQ�DGMXVWHG�
IRU�QRQ�GLHWDU\��H�J��DJH��SK\VLFDO�DFWLYLW\��DQG�GLHWDU\�ULVN�
IDFWRUV��H�J��VPRNLQJ��ZLQH��HWF���ŕ

3. Another interesting study was published in the American 
6RFLHW\�IRU�1XWULWLRQ�LQ������E\�-DNREVHQ�HW�DO��,W�IRFXVHG�
on replacing 5% of energy from saturated fats with an 
equivalent amount of monounsaturated fat, polyunsatu�

)LJXUH���

Main food sources of saturated fat: US adults
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Cheese

Beef

Other fats and oils

Milk

Frankfurters, sausages, luncheon meats

Margarine and butter

Cakes, cookies, quick bread, pastry, pie

Milk desserts

Poultry

Crackers, popcorn, pretzels, chips

Pork, ham, bacon

Salad dressings, mayonnaise

Candy, sugars and sugary foods

Eggs

Nuts, seeds (including butters, pastes)

Yeast breads and rolls

6RXUFH��2Œ1HLO�&(��.HDVW�'5��)XOJRQL�9/�,,,�HW�DO��)RRG�VRXUFHV�RI�HQHUJ\�DQG�QXWULHQWV�DPRQJ�DGXOWV�LQ�WKH�

8�6���1+$1(6�����ŏ������1XWULWLRQ�����
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rated fat or carbohydrates. The results of the analysis of 
��� FRKRUW� VWXGLHV� GDWHG� EHWZHHQ� ����� DQG� �����
showed that when saturated fat was replaced by mono�
XQVDWXUDWHG� IDW� WKH� ULVN� RI� FRURQDU\� HYHQWV� ZDV� ����
higher, 13% lower for polyunsaturated fats and 7% 
higher for carbohydrates. In other words, saturated fat 
LQWDNH�SURGXFHG�VOLJKWO\�EHWWHU�RXWFRPHV�LQ�WHUPV�RI�&9'�
ULVN� WKDQ� PRQRXQVDWXUDWHG� DQG� FDUERK\GUDWHV�� DQG�
VOLJKWO\�ZRUVH�WKDQ�SRO\XQVDWXUDWHG��ERWK�RPHJD���DQG�
RPHJD����ZLWK�D�VOLJKWO\�KLJKHU�SHUFHQWDJH�RI�RPHJD����

���)LQDOO\�� WKH� PRVW� LPSRUWDQW� HSLGHPLRORJLFDO� VWXG\� RQ�
the topic was published in 2010 in the American Soci�
HW\�IRU�1XWULWLRQ�E\�6LUL�7DULQR�HW�DO��7KH�ŔHW�DOŕ�LQFOXGH�
two of the most influential research fellows in the “fat” 
DUHD��)UDQN�+X�DQG�5RQDOG�.UDXVV��7KH\�DQDO\]HG����
VWXGLHV�IRFXVLQJ�RQ�VWURNHV�DQG�&+'�HYHQWV�SXEOLVKHG�
EHWZHHQ������DQG�������)LJXUH����1. Their conclu�
sion: “there is no significant evidence for concluding 
that dietary saturated fat is associated with an 
LQFUHDVHG�ULVN�RI�&+'�RU�&9'ŕ�DQG�DOVR�ŔVDWXUDWHG�IDW�
FRQVXPSWLRQ�LV�DVVRFLDWHG�ZLWK�D�ORZHU�ULVN�RI�VWURNH�ŕ

Clinical research

In this area of research, there have been few controlled 
UDQGRPL]HG�WULDOV��7KHUH�DUH�WZR�NH\�ILQGLQJV�ZH�ZLOO�IRFXV�
on. First, individuals who eat a diet rich in saturated fat do 

�� )RU�WKRVH�ZLWK�MXVW�EDVLF�VWDWLVWLFV��D�ULVN�UDWLR�RI�VD\�����������LPSOLHV�
WKHUH�LV�QRW�ŔVWDWLVWLFDOŕ�ULVN��D�ULVN�UDWLR�RI�VD\�����������LPSOLHV�WKDW�
WKHUH�LV�D�VWDWLVWLFDO�ULVN�DW�D�FHUWDLQ�FRQILGHQFH�OHYHO

QRW�SUHVHQW�D�KLJKHU�&9'�ULVN��6HFRQG��DOWKRXJK�HDW�
ing saturated fats is not associated with a higher 
&9'��D�KLJKHU�OHYHO�RI�VDWXUDWHG�IDW�LQ�WKH�EORRG�LV�D�
PDUNHU�RI�KLJKHU�&9'�ULVN��%XW�LW�LV�QRW�GLHWDU\�VDWX�
rated fat that causes an increase in saturated fat in 
the blood. It is the carbohydrates, through a process 
called “de novo lipogenesis”, in which the liver con�
verts carbohydrate into fat.

1. The first trial was run in in the early 1970s but was 
SXEOLVKHG�RQO\�LQ�������,W�LQYROYHG�������LQVWLWXWLRQ�
DOL]HG�PHQ�DQG�ZRPHQ�LQ�VL[�0LQQHVRWD�VWDWH�PHQ�
tal hospitals. The study lasted four and a half years 
DQG�ZDV�UXQ�RQ�D�GRXEOH�EOLQG�EDVLV��,W�IRFXVHG�RQ�
the effects of two “fat” diets on myocardial infarc�
WLRQV��FDUGLDF�GHDWKV�DQG�DOO�FDXVH�GHDWKV��WKH�FRQ�
WURO�GLHW�ZDV�����IDW������VDWXUDWHG������PRQR�
XQVDWXUDWHG�DQG����SRO\XQVDWXUDWHG���WKH�WUHDWPHQW�
GLHW�ZDV�����IDW� ����VDWXUDWHG������PRQRXQ�
VDWXUDWHG�DQG�����SRO\XQVDWXUDWHG���7KH� UHVXOWV�
VKRZHG�QR�GLIIHUHQFH�LQ�FDUGLDF�HYHQWV�RU�DOO�FDXVH�
deaths between the two diets: halving saturated fat 
had no effect.

2. In the early 2000s, the topic was revisited. Ron�
DOG�.UDXVV�UDQ�VHYHUDO� UHVHDUFK�SURMHFWV��$�NH\�
RQH�IRFXVHG�RQ�����PHQ�ZKR�ZHUH�IHG�D�FRQ�
WUROOHG�GLHW�RYHU�D�SHULRG�RI���ZHHNV��,Q�WKH�ILUVW�
ZHHN��DOO�PHQ�DWH�WKH�VDPH�GLHW��DIWHU�ZKLFK�WKH\�
were divided into four groups: A. high carbohy�
GUDWH� GLHW� ����� FDUERK\GUDWHV����� SUR�
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WHLQ������ VDWXUDWHG� IDW��� %�� PHGLXP� FDUERK\�
drate diet (39% carbohydrates/29% 
SURWHLQ������VDWXUDWHG�IDW���&��ORZ�FDUERK\GUDWH�
DQG�ORZ�VDWXUDWHG�IDW������FDUERK\GUDWHV�����
SURWHLQ������VDWXUDWHG�IDW���DQG�'��ORZ�FDUERK\�
GUDWH� DQG� KLJK� VDWXUDWHG� IDW� ����� FDUERK\�
GUDWHV�����SURWHLQ�����VDWXUDWHG�IDWV��

 The most interesting conclusions of this study 
were as follows. 1. The number of small and very 
VPDOO�/'/�SDUWLFOHV�ZDV�VLJQLILFDQWO\� UHGXFHG� LQ�
WKH� ORZ�FDUERK\GUDWH�GLHWV��&��DQG�'���HYHQ�RQ�
KLJKHU�LQWDNH�YHUVXV�ORZHU�VDWXUDWHG�IDW�LQWDNH�����
+LJKHU�VDWXUDWHG� IDW� LQWDNH� LQFUHDVHG�+'/�DQG�
LQFUHDVHG� ODUJH�/'/V�SDUWLFOHV��VHH�)LJXUH������
which was clearly positive. 3. Of the low carbohy�
drate diets, the one with higher saturated fat led 

WR�KLJKHU�/'/��DV�ZH�KDYH�VHHQ�EHIRUH�/'/� LV�QRW�D�
JUHDW� PDUNHU� RI� &9'� ULVN�� EXW� ZRUWK� PHQWLRQ�
LQJbIRUbFRPSOHWHQHVV��

���$� VWXG\� E\� 3XDVFKLW]� HW� DO�� SXEOLVKHG� DW� WKH� HQG� RI�
������ZKLFK� IROORZHG�������1RUZHJLDQ�SDWLHQWV�ZLWK�
an established coronary artery disease over almost five 
years concluded that “there was no significant associa�
WLRQ�EHWZHHQ�VDWXUDWHG�IDW� LQWDNH�DQG�ULVN�RI�FRURQDU\�
HYHQWVŕ��%XW�ZKDW�ZDV�YHU\�LQWHUHVWLQJ�DERXW�WKLV�VWXG\�
was that the patients with the highest level of saturated 
IDW�LQWDNH�ZHUH�����OHVV�OLNHO\�WR�KDYH�D�KLVWRU\�RI�P\R�
cardial infarction, hypertension or a bypass graft on the 
coronary artery.

���$� UHFHQW�VWXG\�E\�<DPDJLVKL�HW�DO��SXEOLVKHG� LQ������
that reviewed six studies focused on the Japanese pop�

Figure 27

Meta-analysis of 21 prospective cohort trials

Study Year Risk ratio IV, random (95% CI)

Coronary heart disease

6KHNHOOH�HW�DO ���� ����������������

McGee et al ���� ����������������

Kushi et al ���� ����������������

Posner et al 1991 ����������������

Goldbourt et al 1993 ����������������

Fehily et al ���� ����������������

Ascherio et al ���� ����������������

Esrey et al ���� ����������������

Mann et al 1997 ����������������

Pietinen et al 1997 ����������������

%RQLIDFH�HW�DO 2002 ����������������

-DNREVHQ�HW�DO ���� ����������������

Oh et al 2005 ����������������

7XFNHU�HW�DO 2005 ����������������

;X�HW�DO ���� �����������������

/HRVGRWWLU�HW�DO 2007 ����������������

Coronary heart disease risk 1.07 (0.96-1.19)

Stroke

McGee et al ���� ����������������

Goldbrourt et al 1993 ����������������

Gillman et al 1997 ����������������

Iso et al 2001 ����������������

He et al 2003 ����������������

Iso et al 2003 ����������������

Sauvaget et al ���� ����������������

/HRVGRWWLU�HW�DO 2007 ����������������

Stroke risk 0.81 (0.62-1.05

Overall risk 1.00 (0.89, 1.11)

6RXUFH��.UDXVV�HW�DO��$-&1����������������3UHVHQWDWLRQ�E\�5RQDOG�0��.UDXVV�IRU�&RQ$JUD�)RRGV�6FLHQFH�,QVWLWXWH� 6LUL�7DULQR�HW�DO�������

0.89 1.11

0.62 1.05

0.91 1.64

2.182.0

17.031.0

0.52 1.19

93.333.0

0.49 0.84

0.56 1.51

0.72 1.5

0.96 1.19

0.74 1.21

48.1113.0

77.413.0

0.20 3.20

0.66 1.6

1.17 1.6

0.6 1.44

31.652.1

0.8 1.18

0.87 1.42

24.465.0

24.465.0

0.68 1.24

0.95 1.87

0.67 1.12

0.91 1.38
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��� ,Q� WKH� VHFRQG� VWXG\�� �� QRUPDO� PHQ� ZHUH� JLYHQ�
food at a caloric level required to maintain body 
ZHLJKW��7ZR�GLHWV�����$�ORZ�FDUERK\GUDWH�GLHW�ULFK�
in saturated fat (13% carbohydrates, 59% fat, of 
which 31% saturated and 5% polyunsaturated 
IDWV��DQG�����SURWHLQ���DQG�����$�ORZ�FDUERK\GUDWH�
diet rich in polyunsaturated fats (12% carbohy�
GUDWHV�� ���� IDW� ZLWK� ���� VDWXUDWHG� DQG� ����
SRO\XQVDWXUDWHG�IDW��DQG�����SURWHLQ���%RWK�GLHWV�
significantly decreased the levels of saturated fat in 
plasma blood relative to a reference starting point 
�D�GLHW�ZLWK�����FDUERK\GUDWHV�DQG�����IDW��ZLWK�
����VDWXUDWHG�IDW���7KH�ILUVW�GLHW�KLJK�LQ�VDWXUDWHG�
fats led to a 39% decline in saturated fat in plasma 
blood and the second rich in polyunsaturated fats 
WR�D�����GHFOLQH��,W�GLG�QRW�PDWWHU�ZKDW�IDW�ZDV�
eaten; lower carbohydrates ensured a decrease of 
saturated fats in the blood.

How can we explain this “strange” result in the last 
WZR�FOLQLFDO�UDQGRPL]HG�WULDOV"�%HFDXVH�WKH�OLYHU�FRQ�
verts carbohydrates into saturated fats and releases 
them into the blood. These two trials show that it 

is eating an excess of carbohydrates that 

increases the level of saturated fat in the blood, 

not saturated fat.

Polyunsaturated omega-6: the big debate

The most controversial area in the field of medical 
research in blood lipids is the effect of polyunsatu�
UDWHG� RPHJD��� IDWV� LQWDNH� RQ� FDUGLRYDVFXODU� ULVN�
PDUNHUV��&9'�ULVN��DQG�RWKHU�LOOQHVVHV��$V�ZH�KDYH�
VHHQ� HDUOLHU�� RPHJD��� FRQVXPSWLRQ� SHU� FDSLWD� KDV�
LQFUHDVHG�����JOREDOO\�DQG�����LQ�WKH�8�6��LQ�WKH�
last fifty years due the introduction of solvent extracted 
vegetable oils (soybean oil, corn oil, cottonseed oil, 
HWF��� DQG� WKH� LQFUHDVHG� UHOLDQFH� RQ� VR\� DQG� FRUQ�
based feeds for animal husbandry. Numerous health 
DXWKRULWLHV� DQG� KHDOWK� RUJDQL]DWLRQV� UHFRPPHQG� D�
GDLO\�LQWDNH�RI�RPHJD���LQ�WKH�������UDQJH�

Most of the positive research we reviewed on 
RPHJD��� IDWW\� DFLGV� IRFXVHV� RQ� WKH� HIIHFW� WKDW�
RPHJD���LQWDNH�KDV�RQ�EORRG�SODVPD�OLSLGV��,W�ORZHUV�
WRWDO�FKROHVWHURO�DQG�/'/�FKROHVWHURO��EXW�LW�DOVR�ORZ�
HUV� +'/� FKROHVWHURO�� 6HYHUDO� RWKHU� WULDOV� VKRZ� WKH�
benefits of replacing saturated fat or carbohydrates 
ZLWK�RPHJD���IDWV�

On the negative side, there are numerous research 
VWXGLHV�WKDW�VKRZ�KRZ�RPHJD����DW�WKH�GRVHV�UHFRP�
PHQGHG�DERYH��KDV�D�SUR�LQIODPPDWRU\�HIIHFW�RQ�VHY�
HUDO�NH\�DUHDV�RI�RXU�ERG\��OLYHU��KHDUW��ERZHO��MRLQWVŐLQ�
the form of arthritis—and the brain. Nevertheless 
RPHJD���IDWW\�DFLGV�SOD\�DQ�LPSRUWDQW�UROH�LQ�SURPRWLQJ�
and regulating the detection and resolution of the 
LQIODPPDWLRQ�� 6RPH� H[SHULPHQWV� OLQN� VHYHUDO� RI� WKH�
symptoms of metabolic syndrome to the inflammatory 
UHVSRQVH�WULJJHUHG�E\�KLJK�GRVHV�RI�RPHJD����,W�LV�OHVV�
FHUWDLQ�WKDW�RPHJD���LV�WKH�RQO\�FDXVH�RI�LQIODPPDWLRQ��
but it certainly plays a role.

ulation found that the level of intraparenchymal hemor�
UKDJH��EUDLQ�KHPRUUKDJH�ZKLFK�DFFRXQWV�IRU�������RI�
DOO�VWURNHV��DQG�LVFKHPLF�VWURNHV�ZDV�WKH�ORZHVW�DPRQJ�
those who consumed the highest relative level of satu�
UDWHG�IDW��������JU�GD\���7KH�VDPH�VWXGLHV�ZHUH�LQFRQ�
clusive in establishing a correlation between saturated 
IDW�LQWDNH�DQG�P\RFDUGLDO�LQIDUFWLRQ�

���7KH� OLQNŐRU�EHWWHU� WKH� ODFN�RI�D� OLQNŐEHWZHHQ�GLHWDU\�
saturated fat and saturated fat in plasma blood was dem�
RQVWUDWHG�E\�WZR�VWXGLHV�E\�9ROHN��3KLQQH\�DQG�)RUV\WKH��
,Q�WKH�ILUVW�VWXG\��SXEOLVKHG�LQ����������RYHUZHLJKW�PHQ�
and women were randomly assigned to two diets (directly 
SURYLGHG�E\�WKH�UHVHDUFK�FHQWHU������$�YHU\�ORZ�FDUERK\�
drate diet with 12% carbohydrates, 59% fat (29% satu�
UDWHG�IDW��DQG�����SURWHLQ�����$�ORZ�IDW�GLHW�ZLWK�����
FDUERK\GUDWHV������IDW������VDWXUDWHG��DQG�����SUR�
tein. The first diet was a lot more effective in getting 
SHRSOH� WR� ORVH�ZHLJKW��%XW� WKH�PRVW� LQWHUHVWLQJ�DVSHFW�
was that saturated fat in plasma blood decreased 57% in 
WKH� ORZ�FDUERK\GUDWH�GLHW�YHUVXV�D�����GHFOLQH� LQ� WKH�
ORZ�IDW�GLHW��1RWH�WKDW�WKH�GLHWDU\�LQWDNH�RI�VDWXUDWHG�IDW�
in the first diet was 3 times higher than in the low fat diet 
����JUDPV�YHUVXV����JUDPV�SHU�GD\��

)LJXUH���

Effect of diet on LDL particles

&KDQJH�PJ�G/
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Epidemiological studies

���-DNREVHQ� HW� DO� FRQGXFWHG� D� WKRURXJK� PHWD�
analysis of the prospective cohort studies in this 
area. They concluded that replacing 5% of satu�
rated fats with polyunsaturated fats lowered 
FRURQDU\� HYHQWV� E\������+RZHYHU�� ORRNLQJ� DW�
the male and female populations separately, the 
effect was statistically neutral and only one of 
the eleven studies showed benefits at a 95% 
confidence interval.

 Also—and most importantly for our analysis—
they did not show the composition of polyun�
saturated fats used in each study and overall. 
:LWKRXW�D�EUHDNGRZQ�RI�RPHJD���DQG�RPHJD���
LW� LV� GLIILFXOW� WR� GUDZ� FRQFOXVLRQV� RQ� RPHJD���
alone. If anything, considering that the polyun�
VDWXUDWHG� IDWV� PHDVXUHG� LQ� WKLV� PHWD�VWXG\�
LQFOXGHG� RPHJD���� WKH� HIIHFW� RI� WKH� RPHJD���
replacement of saturated fats might have been 
DFWXDOO\� QHJDWLYH� �DV� RPHJD��� KDV� DQ� DQWL�
LQIODPPDWRU\�HIIHFW���:H�DOVR�GR�QRW�NQRZ�LI�WKH�
saturated fat—measured by surveys of the 
patients—included some transfats; if this were 
the case the analysis might indicate the opposite 
of the official conclusion: replacing saturated 
IDWV� ZLWK� SRO\XQVDWXUDWHG� RPHJD��� IDWV� PLJKW�
not be such a good idea. A definitive conclusion 
in therefore impossible.

���'H� *RHGH� HW� DO� SXEOLVKHG� DQ� LQWHUHVWLQJ� VWXG\�
IRFXVLQJ�RQ��������'XWFK�PHQ�DQG�ZRPHQ�ZLWK�
GDWD�RQ�GLHW�DQG�SODVPD�EORRG�PDUNHUV�FROOHFWHG�
EHWZHHQ������DQG������ZLWK�D����\HDU�DYHUDJH�
IROORZ�XS�� ,Q� WKLV� FDVH�� RPHJD��� DQG� RPHJD���
were measured separately. The lowest quintile had 
PHDQ� RPHJD��� DQG� RPHJD��� LQWDNHV� DV� D� SHU�
FHQWDJH�RI�WRWDO�GDLO\�FDORULHV�RI������DQG������
UHVSHFWLYHO\�� WKH� KLJKHVW� TXLQWLOH� ��� DQG� �����
UHVSHFWLYHO\��7KH�LQFUHDVH�LQ�RPHJD���DQG���ZDV�
DW� WKH� H[SHQVH� RI� FDUERK\GUDWHV� ������� LQ� WKH�
ORZHVW�TXLQWLOH�DQG�������LQ�WKH�KLJKHVW��

� ,Q�PHQ��D�KLJKHU�LQWDNH�RI�RPHJD���FRUUHODWHG�ZLWK�
ORZHU�+'/�F��QR�FKDQJH�LQ�WRWDO�FKROHVWHURO�DQG�
VWDWLVWLFDOO\�QR�HIIHFW�RQ�WKH�UDWLR�RI�7&�WR�+'/��
)RU� ZRPHQ�� D� KLJKHU� LQWDNH� RI� RPHJD��� OHG� WR�
ORZHU�WRWDO�FKROHVWHURO�DQG�ORZHU�+'/��EXW�VWDWLVWL�
FDOO\�QR�FKDQJH�LQ�WKH�UDWLR�RI�7&�WR�+'/��5HJDUG�
LQJ� &+'� HYHQWV�� D� ��� DEVROXWH� LQFUHDVH� LQ�
RPHJD���UHSODFLQJ�FDUERK\GUDWHV�OHG�WR�QR�VWDWLVWL�
cally relevant effect. The authors concluded that 
LQFUHDVLQJ� RPHJD��� IURP� ����� WR� ��� RI� WRWDO�
FDORULH�LQWDNH��D�����LQFUHDVH�LQ�JUDPV�SHU�GD\��
had neither a positive nor a negative effect on car�
GLDF�HYHQWV��8QIRUWXQDWHO\��WKH�VWXG\�GLG�QRW�NHHS�
RPHJD���LQWDNH�IODW��D�����LQFUHDVH�IURP�ORZHVW�
TXLQWLOH�WR�KLJKHVW�RQH�LQ�JUDPV�SHU�GD\���&RQVLG�
HULQJ� WKH� SRVLWLYH� HIIHFWV� RI� RPHJD��� RQ� &+'�
events, the neutral conclusion of this study on 
RPHJD���VKRXOG�EH�WDNHQ�ZLWK�D�JUDLQ�RI�VDOW�

3. Finally, we replicated again the analysis that Hoenselaar 
carried out a few years ago in Europe; this time assess�
LQJ�WKH�UHODWLRQVKLS�EHWZHHQ�RPHJD���FRQVXPSWLRQ�DQG�
&9'�HYHQWV�RQ�D�FRXQWU\�E\�FRXQWU\�EDVLV��VHH�)LJXUH�
����� 7KLV� DQDO\VLVŐZKLFK� VKRZHG� QR� FRUUHODWLRQ�
between saturated or monounsaturated fat consumption 
DQG�&9'�OHYHOVŐKHUH�WHOOV�D�GLIIHUHQW�VWRU\��7KHUH�LV�D�
VLJQLILFDQW�FRUUHODWLRQ�EHWZHHQ�RPHJD���FRQVXPSWLRQ�LQ�
(XURSH�DQG�&9'�HYHQWV��7KH�U�VTXDUH�RI�WKLV�FRUUHODWLRQ�
is 0.53 for men and 0.55 for women. The three coun�
WULHV�ZLWK�WKH�KLJKHVW�RPHJD���FRQVXPSWLRQ��+XQJDU\��
%XOJDULD�DQG�6ORYDNLD��DOO�EHWZHHQ������DQG��������
are also the three countries with the highest level of 
&9'�HYHQWV��PRUH�WKDQ����SHU�\HDU�SHU���������LQKDE�
LWDQWV�� ,W�ZRUWK�DOVR�QRWLFLQJ� WKDW� LQ�+XQJDU\�DQG�%XO�
JDULD�WKH�VRXUFH�RI�PRVW�RPHJD���LQWDNH�LV�VXQIORZHU�
VHHG�RLO�DQG�LQ�6ORYDNLD�LW�LV�FDQROD�RLO�

Clinical studies

���7KH�ILUVW�UHOHYDQW�FOLQLFDO�VWXG\�RQ�RPHJD���LQWDNH�GDWHV�
EDFN�WR�������7KH�5RVH�VWXG\�IRFXVHG�RQ�Ŕ&RUQ�RLO�LQ�WKH�
treatment of ischemic heart disease.” Patients were 
divided in three groups: control, olive oil and corn oil. 
7KRVH�LQ�WKH�ODVW�WZR�JURXSV�UHSODFHG�VDWXUDWHG�IDWV�OLNH�
EXWWHU��PLON�DQG�HJJV�ZLWK�RLOV��3DWLHQWV�LQ�WKH�RLO�JURXSV�
FRQVXPHG�DURXQG����JUDPV�RI�RLO�SHU�GD\���������RI�
daily calories. After two years, the cholesterol levels in the 
control group and the olive group were basically 
unchanged; for the corn oil group the cholesterol level 
KDG�GHFOLQHG�DOPRVW�����<HW�LW�ZDV�RI�OLWWOH�EHQHILW��7KH�
SHUFHQWDJH�RI� SDWLHQWV� WKDW� GLHG�RU� KDG�D� UH�LQIDUFWLRQ�
�IDWDO�RU�QRQ�IDWDO��ZDV����� LQ� WKH�FRUQ�RLO�JURXS�DQG�
���� LQ� WKH�ROLYH�RLO� JURXS�YHUVXV�����IRU� WKH�FRQWURO�
JURXS��7KH�VDPSOH�ZDV�VPDOO�����SHRSOH�SHU�JURXS��EXW�
the results were significant.
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Figure 29

Main food sources of polyunsaturated fat: US adults
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trials, the “substituted” saturated fat was not just 
WKDW� EXW� PRUH� OLNHO\� D� PL[� RI� VDWXUDWHG� IDWV� DQG�
WUDQVIDWV�� 7KLV� ZRXOG� PDNH� FRPSDULVRQV� PRUH�
IDYRUDEOH�WR�RPHJD���

� ,Q� UHYLHZLQJ� WKH� VFRSH� RI� WKH� PHWD�DQDO\VLV��
Ramsden and team excluded 2 of the studies 
VHOHFWHG�E\�0R]DIIDULDQ� DQG�DGGHG���PRUH�� WKH�
5RVH�VWXG\�DQG�WKH�6LGQH\�'LHW�+HDUW�VWXG\��7KH\�
separated the 5 studies that used a mix of 
RPHJD���DQG�RPHJD���IURP�WKH���WKDW�XVHG�RQO\�
RPHJD���� 7KH\� DOVR� LGHQWLILHG� ZKLFK� RLOV� ZHUH�
used in each study: mostly soybean oil in the first 
group and corn and safflower in the second. Their 
FRQFOXVLRQ�ZDV�WKDW�RPHJD���DORQH�IURP�FRUQ�DQG�
safflower oil replacing carbohydrates or saturated 
IDW�LQFUHDVHG�WKH�ULVN�RI�&9'�RU�FDUGLDF�HYHQW�E\�
���� DQG� WKH� FRPELQHG� HIIHFW� RI� RPHJD��� DQG�
RPHJD���GHFUHDVHG�LW�E\������7KLV�ZDV�QRW�WKH�
FDVH�IRU�VR\EHDQ�RLO��/RRNLQJ�DW�DOO�FDXVH�PRUWDO�
LW\�� WKH�VDPH�SHUFHQWDJHV�ZHUH�D�����LQFUHDVH�
DQG� DQ� ��� GHFUHDVH�� 7KHVH� UHVXOWV� DOEHLW� WKH\�
were statistically not significant cast a shadow of 
GRXEW�RQ�WKH�SHUFHLYHG�EHQHILWV�RI�RPHJD���

���$�PDMRU�DQDO\VLV�LQ������RI�WKH�6LGQH\�'LHW�+HDUW�
VWXG\�PHQWLRQHG�DERYHŐZKLFK�LQYROYHG�����PHQ�
who had suffered a myocardial infraction in 
����ŐVKRZHG�D�VLJQLILFDQW�QHJDWLYH�HIIHFW�ZKHQ�
LQFUHDVLQJ�WKH�LQWDNH�RI�RPHJD���OLQROHLF�DFLG��7KH�
H[SHULPHQWDO�JURXS�RI�WKLV�UDQGRPL]HG�FRQWURO�WULDO�
LQYROYLQJ�����PHQ�LQFUHDVHG�LQWDNH�RI�RPHJD���WR�

���7KUHH�\HDUV�ODWHU��D�WHDP�RI�GRFWRUV�LQ�/RQGRQ�UDQ�D�VLPLODU�
H[SHULPHQW�ZLWK�D�FRQWURO�JURXS�RI�����PHQ�HDWLQJ�D�QRU�
mal diet and an “oil group” of 199 men eating less satu�
UDWHG�IDW�DQG����JUDPV�RI�VR\EHDQ�GDLO\��ZKLFK�UHSUHVHQWHG�
over 30% of daily calories. Again, cholesterol levels fell in 
the oil group by a substantial 22% in the first six months. In 
WKLV�FDVH��WKH�GLIIHUHQFH�LQ�WKH�OHYHO�RI�UH�LQIDUFWLRQ�EHWZHHQ�
these two groups was not significant.

���0RUH�UHFHQWO\��LQ�������0R]DIIDULDQ�HW�DO�UHYLHZHG�HLJKW�
FOLQLFDO�WULDOV�WKDW�KDG�EHHQ�SXEOLVKHG�EHWZHHQ������DQG�
�����LQ�D�YHU\�ZHOO�SUHVHQWHG�PHWD�DQDO\VLV��7KH�WHDPŒV�
conclusion was that replacing 5% of saturated fats with 
SRO\XQVDWXUDWHG�IDWV�UHGXFHG�WKH�ULVN�RI�&9'�E\������,W�
is worth noticing, though, that six out of the eight studies 
are inconclusive from a statistical point of view—at a 
95% confidence interval. The pooling of these studies—
FRPPRQ�SUDFWLFH�LQ�PHWD�DQDO\VLVŐPRYHV�WKH�QHHGOH�LQ�
favor of polyunsaturated. Also, it is worth noting that the 
two separate studies mentioned above were not included 
LQ�WKLV�PHWD�DQDO\VLV�

���6HYHUDO�DFDGHPLFV�UDLVHG�LVVXHV�ZLWK�WKH�FRQFOXVLRQV�RI�
WKH�SULRU�PHWD�DQDO\VLV��7KH�PRVW�DXWKRULWDWLYH�DQG�GHWDLOHG�
came from Ramsden et al in 2010. Ramsden brought up 
VHYHUDO�FRPSHOOLQJ�LVVXHV�ZLWK�WKH�PHWD�DQDO\VLV�ZH�MXVW�
reviewed based on thorough research on how these stud�
ies were conducted and investigating what the patients 
actually ate. A couple of points bear highlighting: 1. At least 
IRXU�RI�WKH�VWXGLHV�FRQVLGHUHG�XVHG�D�PL[�RI�2PHJD���DQG�
2PHJD���WR�UHSODFH�FDUERK\GUDWHV�RU�VDWXUDWHG�IDWV�����,Q�
several situations, because of the period of most of these 

Figure 30

Polyunsaturated fat consumption and CVD deaths by country
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LQWR� XVHIXO� (3$� DQG� '+$�� ([FHVV� PHWDEROL]DWLRQ� RI�
RPHJD���OHDGV�WR�H[FHVV�SURGXFWLRQ�RI�DUDFKLGRQLF�DFLG�
ZKLFK�LV�D�SUR�LQIODPPDWRU\�IDWW\�DFLG��6R�VKRXOG�ZH�QRW�
MXVW�IRFXV�RQ�LQFUHDVLQJ�RPHJD���DQG�ORZHU�WKH�WDUJHW�
IRU�RPHJD��"

 ř The human race has never been exposed to these 
OHYHOV�RI�RPHJD���LQWDNH��VR�JHQHWLFDOO\�ZH�DUH�SURE�
ably not well equipped to handle them. The current 
VWUDWHJ\�RI�����RI�HQHUJ\�IURP�RPHJD���LV�QRW�ZLWK�
RXW�ULVN�

 ř 7KHUH� LV�UHVHDUFK�OLQNLQJ�ŔH[FHVV�RPHJD���FRQVXPS�
tion” to the epidemic of obesity and metabolic syn�
drome. Massiera et al. published an interesting report in 
�����VKRZLQJ�WKDW�UDWV�IHG�H[FHVV�RPHJD��������RI�
HQHUJ\��EHFDPH�IDWWHU�WKDQ�FRQWUROV�DW������RPHJD���
FRQVXPSWLRQ��3R�6KLXDQ� HW� DO�� LQ� ����� VKRZHG� WKDW�
insulin resistance, leptin resistance, fatty liver and high 
blood pressure are all prompted by excessive inflamma�
WRU\�VLJQDOLQJ� WULJJHUHG�E\�KLJK�GRVHV�RI�RPHJD��� LQ�
UDWV��([SHULPHQWV� OLQNLQJ�REHVLW\�DQG�RPHJD���LQWDNH�
on humans have been limited for ethical reasons.

 ř $�UHFHQW�PHWD�DQDO\VLV�E\�)DUYLG�HW�DO���SXEOLVKHG� LQ�
$XJXVW������ZKLFK�UHYLHZHG����FRKRUW�VWXGLHV��FRQ�
FOXGHG�WKDW�GLHWDU\�OLQROHLF�DFLG��DQ�RPHJD���IDWW\�DFLG��
LQWDNH�UHGXFHV�E\�����WKH�ULVN�RI�&+'�HYHQWV��+RZ�
HYHU��RQO\���RXW�RI�WKH����VWXGLHV�VKRZHG�WKDW�WKHUH�
ZDV� D� VWDWLVWLFDOO\� VLJQLILFDQW� UHGXFWLRQ� LQ� ULVN�� WKH�
other 11 were inconclusive. Also one of the 3 men�
WLRQHG�DERYH�FRPSDUHG�OHYHOV�RI�RPHJD����LQ�WKH�IRUP�
RI� OLQROHLF�DFLG��FRQVXPSWLRQ�RI�EHWZHHQ�������ORZ�
HVW��DQG�������KLJKHVW��RI�WRWDO�HQHUJ\��7KH�VWUDLJKW�
DYHUDJH� RI� DOO� WKH� ��� VWXGLHV� VKRZHG� D� UDQJH� RI�
RPHJD���FRQVXPSWLRQ�EHWZHHQ������DQG������RI�
WRWDO�FDORULH�LQWDNH��7KH�WRS�DYHUDJH�OHYHO�LV�FOHDUO\�ZHOO�
EHORZ�WKH�����UHFRPPHQGHG�E\�VRPH�RUJDQL]DWLRQV�

 ř In addition, there is plenty of literature on the dangers 
that solvent extracted oils pose to our health. The 
ERRNV�RI�1LQD�7HWFKRO]�DQG�WKH�-DPLQHWV�KDYH�D�IXOO�
FKDSWHU�RQ�WKHP��7KH�IRFXV�LV�PRVWO\�RQ�WKH�ODFN�RI�
stability of these oils as they are subject to lipid per�
oxidation. This is a process which involves the forma�
tion and propagation of lipid radicals and leads to the 
destruction of membrane lipids and at the same time 
WKH� SURGXFWLRQ� RI� D� YDULHW\� RI� EUHDNGRZQ� SURGXFWV�
VXFK� DV� DOFRKROV�� NHWRQV�� DONDQHV� DOGHKH\GHV� DQG�
HWKHUV�� 6RPH� RI� WKHVH� E\�SURGXFWV� FRXOG� EH�
H[WUHPHO\�WR[LF�LI�WDNHQ�LQ�KLJK�GRVHV�

 ř Some European countries have imposed a rule that 
requires frying oils to be discarded once polar com�
pounds—basically free radicals—represent more than 
����RI�WKH�IU\LQJ�RLO��,Q�H[SHULPHQWV�UXQ�E\�WKH�86'$�
LQ������XVLQJ�IU\LQJ�RLOV�IRU���KRXUV�D�GD\�DQG�DW�WHP�
SHUDWXUHV� RI� ���� DQG� ���� &�� GLIIHUHQW� FRRNLQJ� RLO�
GHWHULRUDWHG�DW�GLIIHUHQW�UDWHV��$W�����&��FRWWRQVHHG�
RLO� UHDFKHG� WKH�����730��WRWDO�SRODU�PDWHULDO�� OLPLW�
only in 2 days; for soybean, corn and canola oils, the 
OLPLW�ZDV�UHDFKHG�DIWHU������DQG���GD\V�UHVSHFWLYHO\��
%HHI�WDOORZ�UHDFKHG�WKH�OLPLW�DIWHU����GD\V��7KH�KLJKHU�

15% of total energy using safflower oil and saf�
IORZHU�PDUJDULQH�DQG�UHGXFLQJ�VDWXUDWHG�IDW�LQWDNH�
to less than 9.3%. The control group of 237 men 
KDG�DQ�DYHUDJH�RPHJD���LQWDNH�RI����DQG�VDWX�
UDWHG�IDW�RI������:KDW�KDSSHQHG�RYHU�WKH�IROORZ�
LQJ� ��� PRQWKV"� 7KH� H[SHULPHQWDO� JURXSŐWKDW�
ZLWK�D�KLJK�LQWDNH�RI�RPHJD��ŐVKRZHG�D�KLJKHU�
QXPEHU� RI� DOO�FDXVH� GHDWKVŐ���� YHUVXV� ����
for the control group—and a higher number of 
deaths from cardiovascular disease—17% versus 
11% for the control group.

 These results were statistically relevant and showed a 
����KLJKHU�ULVN�RI�G\LQJ�RI�DQ\�FDXVH�DQG�D�����
KLJKHU� ULVN� RI� G\LQJ� RI� FDUGLRYDVFXODU� GLVHDVH� IRU�
WKRVH�ZLWK�DQ�DYHUDJH�RPHJD���LQWDNH�RI������1RWH�
WKDW� WKH� WRWDO� FKROHVWHURO� �7&�� RI� WKH� H[SHULPHQWDO�
JURXS�ZDV����ORZHU�WKDQ�WKDW�RI�WKH�FRQWURO�JURXS�
and had declined by 13% since the beginning of the 
VWXG\�� 7KLV� IXUWKHU� FRQILUPV� WKDW� RPHJD��� LQGHHG�
lowers TC; but this does not necessarily mean it low�
HUV�&9'�ULVN�DV�ZHOO�

What is the right level?

,W�LV�GLIILFXOW�WR�GHWHUPLQH�WKH�ULJKW�OHYHO�RI�RPHJD���
LQWDNH��%XW�ORJLF�PLJKW�KHOS��$V�ZH�KDYH�VHHQ�EHIRUH��
WKH� ������ UHFRPPHQGHG� OHYHO� IRU� RPHJD��V� ZDV�
more the result of a decision to lower saturated fat. 
6LQFH������SHU�FDSLWD�FRQVXPSWLRQ�RI�FDUERK\GUDWHV�
LQ� WKH� 8�6�� KDV� ULVHQ� ���� DQG� WKDW� RI� VROYHQW�
H[WUDFWHG�YHJHWDEOH�RLOV�E\������� ,I�\RX�VKDUH�RXU�
view that saturated fats are at worst neutral for our 
ZHOO�EHLQJŐDQG� PRUH� OLNHO\�� D� JRRG� VRXUFH� RI�
energy—than there is no reason to maintain the 10% 
WDUJHW�LQ�RPHJD���

 ř Another way to assess the “right” level of 
RPHJD���LQWDNH�LV�WR�IRFXV�RQ�ZKDW�WKH�LGHDO�
UDWLR� EHWZHHQ� RPHJD��� DQG� RPHJD��� LQWDNH�
VKRXOG� EH�� ,I� ZH� ORRN� DW� RXU� ŔUHFHQWŕ� SDVWŐ
IURP� ���� \HDUV� DJR� EDFN� WR� ������� \HDUV�
DJRŐLW�LV�YHU\�FOHDU�WKDW�WKH�LQWDNH�RI�RPHJD���
was a lot lower than it is now. The ratio of 
RPHJD���WR�RPHJD���LV�QRZ���WR���JOREDOO\��LW�
ZDV� SUREDEO\� ���� WR� �� EHIRUH� YHJHWDEOH� RLOV�
EHFDPH�VR�SRSXODU��,I�ZH�WDNH������FRQVXPS�
WLRQ�GDWD� LQ�RXU�PRGHO�DQG�]HUR�YHJHWDEOH�RLO�
consumption and adjust for a lower—turn of 
WKH�WZHQWLHWK�FHQWXU\Ő�FRQVXPSWLRQ�RI�PDL]H�
DQG�ZKHDW�ZKLFK� DUH� ERWK� KLJK� LQ� RPHJD����
ZH�JHW�D���WR���UDWLR��6R�WKH�HIIRUWV�WR�MXVWLI\�D�
much higher ratio in our view get little support 
IURP�HLWKHU�PHGLFDO�UHVHDUFK�RU�IURP�ORRNLQJ�DW�
our evolution.

 ř ,W�DOVR�ZHOO�NQRZQ�WKDW�RPHJD���DQG�RPHJD���
DUH� PHWDEROL]HG� E\� WKH� VDPH� HQ]\PH�� H[FHVV�
RPHJD��� OHDGV� RXU� ERGLHV� WR� SUHIHU� R[LGL]LQJ�
RPHJD���DKHDG�RI�RWKHU� IDWV��7KLV�FURZGV�RXW�
WKH�DELOLW\�RI�RXU�ERGLHV� WR� WUDQVIRUP�RPHJD���
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the content of saturated and monounsaturated fats, 
WKH�ORQJHU�LW�WRRN�IRU�WKH�IU\LQJ�RLO�WR�JHW�WR�WKH�����
TPM limit.

 ř Companies in the vegetable oil business appear to be 
feeling some change in consumer perception, while 
WKH�QRLVH�RQ� WKH�HIIHFWV�RI�KLJK�RPHJD��� LQWDNH� LV�
JDWKHULQJ�VRPH�PRPHQWXP��5HFHQWO\�� WKH�'DLO\0DLO�
in the U.K. published the results of a test on several 
frying ingredients (olive, corn, sunflower, and canola 
RLOV��SOXV�EXWWHU��JRRVH�IDW�DQG�ODUG���,Q�WKH�VDPSOHV�
WDNHQ� IURP�VHYHUDO� UHVWDXUDQWV��FRUQ�DQG�VXQIORZHU�
oil showed aldehydes at 20 times the maximum lev�
HOV�UHFRPPHQGHG�E\�WKH�:+2��2OLYH�RLO��FDQROD�RLO��
butter, lard and goose fat were better.

Food companies that manufacture products requiring a fry�
ing process, would love to be able to use more stable fats—
ZLWK�OHVV�YRODWLOH�E\�SURGXFWVŐ�DQG�IDWV�WKDW�FDQ�EH�UH�XVHG�
PXOWLSOH�WLPHV��7ZR�RI�WKH�ODUJHVW�SOD\HUV�LQ�VROYHQW�H[WUDFWHG�
vegetable oils have for years been developing and expanding 
WKH� PDUNHW� IRU� DQ� ROHLF� YHUVLRQ� RI� VR\EHDQ� RLO�� 7KHUH� DUH�
already “oleic” versions of canola, sunflower, soybean and saf�
flower oils. All are obtained by genetically modifying the seeds, 
and aim at increasing the monounsaturated component and 
GHFUHDVLQJ�WKH�RPHJD���FRPSRQHQW�RI�WKH�RLO�

7KLV�DOORZV�PDQXIDFWXUHV�WR�SURGXFH�D�VROYHQW�H[WUDFWHG�
oil more similar to olive oil in its fat structure and which is 
therefore more stable. For example, the oleic version of sun�
IORZHU�RLO�KDV�����LQ�PRQRXQVDWXUDWHG�����LQ�RPHJD����LQ�
the original version the same percentages are 30% and 
59%. Note however that these are still “special” oils, and 
therefore much more expensive. Production is gradually 
ramping up and we believe that the general substitution of 
WKH�RPHJD���ULFK�YHUVLRQ�LV�RQ�LWV�ZD\�

The recently announced full ban on transfats in the 
U.S. has renewed the interest in these new oleic ver�
sions. As we mentioned before, transfats in the food 
LQGXVWU\�DUH�PRVW� OLNHO\� WR�EH�UHSODFHG�E\�VDWXUDWHG�
fats—palm oil for example—which are very stable or 
modified versions of these oleic oils created by inter�
HVWHULILFDWLRQ��+LJK�ROHLF�VROYHQW�H[WUDFWHG�RLOV�KDYH�
oxidative stability indexes (the time required for the oil 
WR�ORRVH�LWV�SURSHUWLHV�ZKHQ�FRRNLQJ�DW�D�VSHFLILF�WHP�
SHUDWXUH��RI�������KRXUVŐQRUPDO�VR\EHDQ�RLO�JRHV�
XS�WR�����KRXUVŐDOORZLQJ�IRU�PXOWLSOH�UH�XVHV�RI�WKH�
same oil. In comparison, palm oil has on oxidative sta�
ELOLW\�LQGH[�RI������bKRXUV�

Red meat: the medical research view

:H�IRFXVHG�WKLV�FKDSWHU�RQ�WKH�PHGLFDO�UHVHDUFK�
RQ�WKH�ILYH�PDLQ�W\SHV�RI�IDW��:H�IHHO�UHG�PHDW�DOVR�
deserves the proper hearing based on sound medical 
research. Red meat is a controversial food that has 
traditionally been associated with heart disease due to 
its relatively high content of saturated fat. In the case 
of ground beef—75% lean for example— saturated 
FRXQWV�IRU�����RI�WRWDO�IDWV��EXW�WKHQ�RQO\�����RI�WKH�
WRWDO� ZHLJKW�� 5HG� PHDW� KDV� DOVR� EHHQ� OLQNHG� WR�
FRORUHFWDO�FDQFHU�DQG�WR�D�KLJKHU�PRUWDOLW\�UDWH��:H�
GLVFXVVHG�VDWXUDWHG�IDW�DV�D�IDFWRU� LQ�&9'�ULVN��EXW�
ZKDW�DERXW�PHDW"�5HG�PHDW�LV�D�QXWULHQW�GHQVH�IRRG�
that contains proteins, significant amounts of impor�
WDQW�PLQHUDOV��OLNH�LURQ��PDJQHVLXP�DQG�]LQF��DQG�NH\�
YLWDPLQV��OLNH�%����

As we mentioned previously, humans have been 
eating red meat throughout evolution and have 
digestive systems that are well equipped to handle 
LW��6RPH�WUDGLWLRQDO�VRFLHWLHV�OLNH�WKH�0DVDL�GHSHQG�
almost exclusively on meat and other products of 
DQLPDO�RULJLQ��PRVWO\�PLON��

Figure 31
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However, due to the “evolution” of cattle raising 
WHFKQLTXHV� DQG� WKH� SURFHVVLQJ� RI� WKH� HQG�SURG�
ucts, the meat consumed by most modern urban 
societies is vastly different from the meat con�
sumed by traditional populations and by our ances�
tors. Therefore, it is important to distinguish 
between different types of red meat:

 ř Conventional Red Meat: relatively unprocessed 
EXW�WKH�OLYHVWRFN�DUH�IDFWRU\�IDUPHG��7UDGLWLRQ�
DOO\bJUDLQ�IHG�

 ř Processed Meat: Products usually from con�
ventionally raised cows which then go through 
SURFHVVLQJ�PHWKRGV��IRU�H[DPSOH�IUDQNIXUWHUV�
and bacon.

 ř *UDVV�)HG�� 2UJDQLF� 0HDW�� 7KLV� PHDW� FRPHV�
from animals that have been born and raised 
on certified organic pastures (free of persistent 
SHVWLFLGHV�RU�FKHPLFDO�IHUWLOL]HUV���QHYHU�UHFHLYH�
DQWLELRWLFV�RU�JURZWK�SURPRWLQJ�KRUPRQHV�DQG�
are fed only certified organic grasses.

'LHWDU\�JXLGHOLQHV�DURXQG�WKH�ZRUOG�UHFRPPHQG�
limiting consumption of red meat and/or replacing 
it with white meat or fish. The main concern is that 
some red meats are high in saturated fat, which 
UDLVHV�WRWDO�FKROHVWHURO�DQG�/'/�EORRG�FKROHVWHURO��
which in turn has been widely considered to 
LQFUHDVH�WKH�ULVN�RI�KHDUW�GLVHDVH��:H�KDYH�DOUHDG\�
discussed the subject of saturated fat and heart 
disease extensively.

Red meat has also been associated with a greater 
ULVN� RI� FRORUHFWDO� FDQFHU�� 7ZR� FRKRUW� VWXGLHV� FRQ�
GXFWHG�LQ�WKH�����ŒV��:LOOHW�HW�DO�DQG�*LRYDQQXFFL�HW�
DO��IRXQG�D�KLJKHU�ULVN�RI�FRORQ�FDQFHU�DPRQJ�WKRVH�
who eat red meat. However such studies pool 
together processed and unprocessed red meat. On 
the other hand, two other meta studies, one that 
ORRNHG� DW� GDWD� IURP� ��� VWXGLHV� �$OH[DQGHU� DQG�
&XVKLQJ��DQG�WKH�RWKHU�IURP����VWXGLHV��$OH[DQGHU��
:HHG��&XVKLQJ�DQG�/RZH���IRXQG�WKDW�WKH�HIIHFW�RI�
XQSURFHVVHG�UHG�PHDW�ZDV�YHU\�ZHDN�IRU�PHQ�DQG�
QRQH[LVWHQW�IRUbZRPHQ�

The men that consumed higher levels of red meat 
KDG�D�����KLJKHU�ULVN�WKDQ�WKRVH�ZKR�HDW�OLWWOH�PHDW��
IRU� ZRPHQ� MXVW� D� ��� KLJKHU� ULVN�� ,Q� DGGLWLRQ�� WKH�
authors concluded that the available epidemiologic 
data were not sufficient to support an independent 
and unequivocally positive association between red 
PHDW� LQWDNH� DQG�&5&�GXH� WR� KHWHURJHQHLW\� DFURVV�
studies, inconsistent patterns of associations across 
WKH� VXEJURXS� DQDO\VHV�� DQG� WKH� OLNHO\� LQIOXHQFH� RI�
confounding by other dietary and lifestyle factors.

Other studies show that it may not be the meat itself 
WKDW�LV�FRQWULEXWLQJ�WR�WKH�LQFUHDVHG�ULVN�RI�FDQFHU��EXW�
KDUPIXO�FRPSRXQGV�WKDW�IRUP�ZKHQ�WKH�PHDW�LV�FRRNHG�
�&URVV��6LQKD�LQ��������:KHQ�PHDW�LV�FRRNHG�DW�KLJK�
temperatures, it can form compounds such as Hetero�
F\FOLF� $PLQHV� �+$V��� 3RO\F\FOLF� $URPDWLF� +\GURFDU�
ERQV� �3$+V��DQG�$GYDQFHG�*O\FDWLRQ�(QG�3URGXFWV�
�$*(V���7KLV�GRHVQŒW� MXVW�DSSO\�WR�PHDW��RWKHU�IRRGV�
can also form harmful compounds when heated exces�
VLYHO\�� *HQWOHU� FRRNLQJ� PHWKRGV�� OLNH� VWHZLQJ� DQG�

VWHDPLQJ�LQVWHDG�RI�JULOOLQJ�DQG�IU\LQJ��FDQ�KHOS�DYRLG�WKHbLVVXH�
In a more recent study conducted by Harvard School of 

Public Health researchers in 2012 found that red meat 
FRQVXPSWLRQ�ZDV�DVVRFLDWHG�ZLWK�DQ�LQFUHDVHG�ULVN�RI�WRWDO�
PRUWDOLW\� �3DQ��6XQ��%HUQVWHLQ� HW� DO��� 7KH\� IRXQG� WKDW� D�
single serving of unprocessed red meat daily is associated 
ZLWK�D�����LQFUHDVHG�ULVN�RI�GHDWK�IURP�DOO�FDXVHV��ZKLOH�D�
single serving of processed red meat increased total mor�
WDOLW\�E\������)RXU�VHUYLQJV�RI�UHG�PHDW�GDLO\�UDLVH�WKH�ULVN�
of mortality to 70%.

An earlier epidemiological study of over half a million peo�
SOH�IRXQG�VLPLODU�UHVXOWV��6LQKD��&URVV��HW�DO�LQ��������&ULWLFV�
of these studies claim that while they can prove correlation 
WKDW�GRHV�QRW�SURYH�FDXVDWLRQ�DQG�WKDW�WKH\�ODFN�FRQWUROV�RI�
FRQIRXQGLQJ� YDULDEOHV� �VPRNLQJ�� H[HUFLVLQJ�� ERG\� PDVV�
index, with a bias of meat eaters in general having a “less 
KHDOWK\ŕ�SURILOH�WKDQ�QRQ�PHDW�HDWHUV��

It is hard to dismiss the nutritional value of red meat. In 
addition to 20 grams of protein, a 100 gram portion of raw 
JURXQG�EHHI������IDW��FRQWDLQV�YLWDPLQ�%�������RI�WKH�UHF�
RPPHQGHG�GLHWDU\�DOORZDQFH�RU�5'$���YLWDPLQ�%��������RI�
WKH�5'$���YLWDPLQ�%�������RI�WKH�5'$���LURQ������RI�WKH�
5'$���]LQF� �����RI� WKH�5'$��DQG�VHOHQLXP������RI� WKH�
5'$��� DV� ZHOO� DV� RWKHU� YLWDPLQV� DQG� PLQHUDOV� LQ� VPDOOHU�
DPRXQWV��5HG�PHDW�LV�DOVR�ULFK�LQ�QXWULHQWV�OLNH�&UHDWLQH�DQG�
Carnosine, which are important for muscle and brain func�
WLRQ��*UDVV�IHG�EHHI�LV�HYHQ�PRUH�QXWULWLRXV�WKDQ�JUDLQ�IHG��
FRQWDLQLQJ�2PHJD��V��DQG�PRUH�$�DQG�(�YLWDPLQV��6HYHUDO�
VWXGLHV�VKRZV�WKDW�JUDVV�IHG�EHHI�FRQWDLQV�EHWZHHQ���DQG�
��WLPHV�WKH�OHYHO�RI�RPHJD���UHODWLYH�WR�JUDLQ�IHG�EHHI�DQG�D�
PRUH� IDYRUDEOH� UDWLR� RI� RPHJD��� WR� RPHJD��Ő���� IRU�
JUDVV�IHG�EHHI�YHUVXV���IRU�JUDLQ�IHG�EHHI�

As with many other foods and nutrients there is a great 
deal of consumer confusion and contradictory recommenda�
tions, as scientific studies find it challenging to isolate the 
impact of consumption from lifestyle factors and substitution 
for other foods. In addition, given the current industrial treat�
ment of meat products, it is also difficult to separate the 
impact of red meat itself from the cattle raising/feeding 
practices and additives put into the final product. The prob�
ability of suffering potential adverse effects can probably be 
OHVVHQHG�E\�IROORZLQJ�VDIH�FRRNLQJ�SUDFWLFHV�DQG�WU\LQJ��WR�
the extent possible, to avoid industrially raised and overly 
processed meat.
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General nutrition

,Q� WHUP�RI�PDFUR�QXWULHQWV������RI� WKH�GRFWRUV�
surveyed said that their perception of protein has 
improved, versus only 5% saying it has worsened; 
29% of the doctors said that their perception of fat 
has improved versus only 7% saying it has wors�
ened; and 15% only said that their perception of 
FDUERK\GUDWHV�KDV� LPSURYHG� YHUVXV�����VD\LQJ� LW�
has worsened.

$QVZHULQJ�ZKDW�PDNHV� \RX� IDW� LI� HDWHQ� LQ� ODUJH�
quantities, the doctors correctly pointed to sugar and 
FDUERK\GUDWHV������DQG�������IDW�DQG�VDWXUDWHG�IDWV�
DUH�QRW�DV�EDG������DQG������DQG�SURWHLQ�FROOHFWHG�
only 2% of the responses.

However, the doctors believed that the best diet for 
ZHLJKW� ORVV� LV�D� ORZ�FDORULH�RQH��������IROORZHG�E\�
ORZ�FDUERK\GUDWH� ������DQG� ORZ� IDW� ������$PRQJ�
QXWULWLRQLVWV������SUHIHU� WKH� ORZ�FDUERK\GUDWH�GLHW��
against 30% for the general practice group.

Fat and saturated fat

$PRQJ�WKH�GRFWRUV�ZH�VXUYH\HG������EHOLHYHG�WKDW�
the right percentage of fat in the diet should be in the 
������� UDQJH�� ���� VDLG� WKDW� LW� VKRXOG� EH� LQ� WKH�
�������UDQJH�DQG�����WKDW�LW�VKRXOG�EH�DERYHb����

For 92% of the doctors excess fat consumption 
FRXOG�OHDG�WR�FDUGLRYDVFXODU�LVVXHV��IROORZHG�E\�����
VXJJHVWLQJ�REHVLW\�DV�D�FRQVHTXHQFH������W\SH���GLD�
EHWHV� DQG� ���� KLJK� EORRG� SUHVVXUH�� 7KHVH� ILJXUHV�
were broadly the same for general practice doctors as 
ZHOO�DVbQXWULWLRQLVWV�

The voice of 
medical professionals
As with our report “Sugar: Consumption at the crossroads” we decided to survey 
a group of doctors to see how much their views were aligned with most recent 
PHGLFDO�UHVHDUFK�DQG�WKH�UHFRPPHQGDWLRQV�RI�KHDOWK�DXWKRULWLHV��:H�VXUYH\HG�
����GRFWRUV������EDVHG�LQ�1RUWK�$PHULFD������LQ�(XURSH�DQG�����LQ�$VLD��,Q�
WHUPV�RI�VSHFLDOL]DWLRQ������DUH�JHQHUDO�SUDFWLWLRQHUV������VSHFLDOL]HG�LQ�QXWULWLRQ�
and 17% in lipidology and obesity. Collectively this group of doctors sees 37,000 
patients a month, a relevant sample.

In general, most doctors’ views in the area of nutrition are 
closer to the recommendations of the health authorities. 
They understand the role of the three main macronutrients, 
but they are often unaware of the most recent research on 
the topic. The negative perception of saturated fats is still 
SUHYDOHQW�DPRQJ�PDQ\�GRFWRUV�DQG�EHHI��SRUN�DQG�EXWWHU�
are widely considered a source of “bad” fats. Here are the 
PRVW�LQWHUHVWLQJbILQGLQJV�

Figure 32

Perception of diet components
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7KH� ODUJH�PDMRULW\Ő����RI�DOO�GRFWRUVŐIHOW� WKDW�
RPHJD���IDWV�ZHUH�EHQHILFLDO��IRU�RPHJD���WKH�VDPH�
SHUFHQWDJH�ZDV�����DQG�IRU�VDWXUDWHG�IDWV�MXVW����

$PRQJ�IDWV��PRUH�WKDQ�����RI�WKH�GRFWRUV�EHOLHYHG�
WKDW�VDWXUDWHG�IDWV�DQG�WUDQVIDWV�DUH�OLQNHG�WR�REHVLW\�
DQG�PRUH�WKDQ�����VWDWHG�WKDW�ERWK�DUH�OLQNHG�WR�FDU�
diovascular issues.

����WKLQN�WKDW�HDWLQJ�FKROHVWHURO�ULFK�IRRGV�UDLVHV�
EORRG�FKROHVWHURO�DQG�DJDLQ�����EHOLHYH� WKDW�HDWLQJ�
FKROHVWHURO�ULFK�IRRG� LV�QRW�JRRG�IRU�RXU�KHDUW������
feel that this is not the case. Nutritionists score slightly 
EHWWHU��ZLWK�RQO\�����EHOLHYLQJ�WKDW�GLHWDU\�FKROHVWHURO�
UDLVHV�EORRG�FKROHVWHURO��YHUVXV�����IRU�WKH�JHQHUDO�
practice sample. This is a clear example of the level of 
misinformation that exists among doctors.

Food and ingredients

:H� DVNHG� WKH� GRFWRUV� WR� LGHQWLI\� DPRQJ� ŔIDWŕ�
foods which ones contain good fats and which 
RQHV�FRQWDLQ�EDG�IDWV��%HHI��SRUN�DQG�EXWWHU�WRSSHG�
the list of the foods containing “bad” fats, as sug�
JHVWHG�E\�����RI� WKH�GRFWRUV� �VHH�)LJXUH���� WR�
)LJXUH������6KRFNLQJO\� WR� XV�� EXWWHU�ZDV� FRQVLG�
HUHG� ZRUVH� WKDQ� PDUJDULQH�� ���� RI� WKH� GRFWRUV�
thought butter was a “bad” fat versus 73% for mar�
garine. Among the “good” fats, fish and nuts col�
lected more than 90% of the votes, followed by 
YHJHWDEOH�RLOV�ZLWK�����DQG�FKLFNHQ�ZLWK�����RI�
WKH�YRWHV��(JJV�DQG�PLON�ZHUH�LQ�D�QHXWUDO�WHUULWRU\�

/HW�XV�JR�D�OLWWOH�GHHSHU�LQWR�YHJHWDEOH�RLOV��ZKLFK�����
of the doctors surveyed believed are beneficial to our 
health. Olive oil was considered the healthiest by far, with 
����RI�WKH�GRFWRUV�UDQNLQJ�LW�DV�WKH�EHVW��2OLYH�RLO�ZDV�
followed by canola oil (22% of the doctors selecting it as 
WKH�EHVW�DQG�����DV�VHFRQG�EHVW���DQG�VXQIORZHU�RLO�����
VHOHFWHG�LW�DV�WKH�EHVW�DQG�����DV�VHFRQG�EHVW��

At the other end we find palm oil and coconut oil, 
ZKLFK� ���� RI� WKH� GRFWRUV� SODFHG� LQ� ŔOHDVW� KHDOWK\ŕ�
group, followed by soybean oil with 11%. Surprisingly, 
even in Asia where palm oil and coconut oil are more 
commonly used, local doctors’ perceptions of these two 
oils does not change.

Figure 33

Changes in attitude towards fats

0%

25%

50%

75%

100%

Asia Europe U.S. & Canada

Positive Negative Neutral

6RXUFH��&UHGLW�6XLVVH��'RFWRUVŒ�6XUYH\

)LJXUH���

Diet suited to losing more weight

0%

25%

50%

75%

100%

Low fat diet Low carbohydrate diet Eating less quantities of food

Asia Europe U.S. & Canada

6RXUFH��&UHGLW�6XLVVH��'RFWRUVŒ�6XUYH\

3
+

2
72

��
,6

72
&

.
3

+
2

72
�&

2
0

?5
2

%
<

1
0

$
&

)$7��7+(�1(:�+($/7+�3$5$',*0�43



3
+

2
72

��
,6

72
&

.
�&

2
0

?6
72

&
.

6
78

'
,2

;
�

7KH�IDLOXUH�RI� WKH� ORZ�IDW�GLHW�SURPRWHG� LQ� WKH�����V� WR�
control obesity and the transfats issue have led some peo�
SOH�UHWKLQN�WKHLU�YLHZV�RQ�IDW�DQG�VDWXUDWHG�IDWV��+RZ�ELJ�D�
FKDQJH"�:H�FRQGXFWHG�D�SURSULHWDU\�VXUYH\�RI�FRQVXPHUVŒ�
perceptions on fat as well as their purchasing intentions to 
see if a new trend is emerging in the consumption of fat. 
:H�IRFXVHG�RQ�������LQGLYLGXDOV������PDOH��LQ�VL[�FRXQ�
WULHV�� WKH�8�6���8�.���&KLQD�� ,QGLD��-DSDQ��DQGb ,QGRQHVLD�
�WKH�VXUYH\�ZDV�UXQ�E\�/XF��LG�&RQVXPHU�'DWD��

In general, consumers’ views are similar to those of the 
doctors and clearly influenced by the recommendations of 
health authorities. The negative perception of saturated fats 
is still prevalent among the public, but they have a much bet�
WHU�SHUFHSWLRQ�RI�PLON�DQG�HJJV�DQG�D�PXFK�ZRUVH�YLHZ�RI�
PDUJDULQH��%XW�WKLV�LV�FKDQJLQJ�TXLFNO\��$V�ZH�ZLOO�VHH�ODWHU�
RQ��VDOHV�RI�ZKROH�PLON�LQ�WKH�8�6��IRU�WKH�ILUVW�KDOI�RI������
ZHUH�XS�����LQ�YROXPH�WHUPV��DQG�VNLP�PLON�GRZQ������
%XWWHU�DQG�HJJV�VKRZHG�VLPLODU�WUHQGV��+HUH�DUH�WKH�PRVW�
interesting findings from our customer survey:

Macronutrients

In term of macro nutrients, 90% of consumers 
believe that protein is good for their health and 
���� DUH� PRUH� OLNHO\� WR� LQFUHDVH� SURWHLQ� LQWDNH��
5HJDUGLQJ� IDW������WKLQN� WKDW� LW� LV�JRRG� IRU� WKHLU�
KHDOWK��EXW�RQO\�����DUH�OLNHO\�WR�LQFUHDVH�LWV�FRQ�
VXPSWLRQ�� 6XUSULVLQJO\�� ���� WKLQN� WKDW� FDUERK\�
GUDWHV�DUH�KHDOWK\�DQG�����DUH�OLNHO\�WR�FRQVXPH�
PRUH��RQO\�����WKRXJK�WKLQN�WKDW�VXJDU�LV�KHDOWK\�

Answering what causes you to gain weight, con�
sumers pointed basically equally to saturated fat 
�������VXJDU�������DQG�IDW��������&DUERK\GUDWHV�
DUH�ŔEODPHGŕ�E\�RQO\�����RI�WKRVH�VXUYH\HG��+HUH�
doctors are clearly better informed. Protein collects 
RQO\����RI�WKH�UHVSRQVHV�

Consumers believe that the best diet for weight 
ORVV�LV�D�ORZ�FDORULH�RQH��������IROORZHG�E\�D�ORZ�
IDW� GLHW� ������ DQG� ORZ� FDUERK\GUDWH� GLHW� �������
*HRJUDSKLFDOO\��$VLD�LV�WKH�ELJ�RXWOLHU�ZLWK�����RI�
SHRSOH�LQWHUYLHZHG�FRQVLGHULQJ�WKH�ORZ�IDW�GLHW�WKH�
ŔULJKWŕ� RQH�� ���� SRLQWLQJ� WR� WKH� ORZ�FDORULH� RQH�
DQG�RQO\�����WR�WKH�ORZ�FDUERK\GUDWH�RQH�

Fat and cholesterol

Those who felt fat was a healthy nutrient high�
OLJKWHG�LW�D�JRRG�VRXUFH�RI�HQHUJ\�DQG�D�NH\�SDUW�RI�
a balanced diet. Those who were negative about it 
pointed to the fact that is caused weight gain as the 
main reason to limit or reduce consumption.

$PRQJ� FRQVXPHUV�� ���� EHOLHYH� WKDW� HDWLQJ�
foods rich in cholesterol negatively affects our 
KHDUWV� DQG� ���� IHOW� WKDW� HDWLQJ� FKROHVWHURO�ULFK�
foods raises blood cholesterol. This is not surpris�
ing given that most health authorities have misin�
formed the public on this topic for over fifty years. 
3OHQW\� RI� ŔQRW�YHU\�KHDOWK\ŕ� IRRGV� VWLOO� FDUU\� WKH�
Ŕ1R��&KROHVWHUROŕ�KHDUW�V\PERO�RQ�WKHLU�SDFNDJH�

Consumers’ behavior 
and perceptions
In the previous sections, we touched indirectly on consumer behavior. 
:HbVDZ�KRZ�VDWXUDWHG�IDW�FRQVXPSWLRQ�LQ�WKH�GHYHORSHG�ZRUOG�KDV�GHFOLQHG�
VWHDGLO\�DV�D�SHUFHQWDJH�RI�WRWDO�FDORULHV�VLQFH�WKH�����V��UHSODFHG�PDLQO\�
E\�FDUERK\GUDWHV�DQG�YHJHWDEOH�RLOV�ULFK�LQ�RPHJD����:KDW�KDV�GULYHQ�WKLV�
FKDQJH"�:KDW�GR�SHRSOH�WKLQN�QRZ��ILIW\�\HDUV�ODWHU"

Figure 35

Perceived effects of cholesterol intake on heart
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Figure 39

Perception of component fats
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Perception of component fats
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Food and ingredients

:H�DVNHG�FRQVXPHUV� WR� LGHQWLI\�ZKLFK� ŔIDW�ULFKŕ�
foods contain more “good” fats and which ones con�
tain more “bad” fats. Among the “good” fats, fish 
UDQNHG�WKH�KLJKHVW��ZLWK�����RI�WKH�FRQVXPHUV�LQWHU�
viewed saying that it contains “good” fats and only 7% 
saying that it contains “bad” fats. Nuts were the next 
ŔEHVWŕ��ZLWK�����RI�FRQVXPHUV�SODFLQJ�WKHP�DPRQJ�
“good” fats and only 12% among “bad” fats.

On the dairy front, not surprisingly 72% of con�
sumers believed yogurt contains more “good” fats 
DQG�RQO\�����VXJJHVWHG� WKH�RSSRVLWH��%XW�RYHU�
���� RI� FRQVXPHUV� VDLG� WKDW� WKH\� ZLOO� SXUFKDVH�
PRUH�ORZ�IDW�\RJXUW�FRPSDUHG�WR�����LQ�IDYRU�RI�
WKH�IXOO�IDW�YHUVLRQ��2Q�PLON�FRQVXPHUV�DUH�PRUH�
SRVLWLYH� WKDQ� GRFWRUV�� ���� EHOLHYH� LW� FRQWDLQV�
more “good“ fats and 22% more “bad” fats. On 
ZKROH�YHUVXV�VNLP�PLON������RI�FRQVXPHUV�VXJ�
JHVWHG� WKH\� ZLOO� EX\� PRUH� ZKROH� PLON� DQG� ����
PRUH�VNLP�PLON�

2Q� FKHHVH�� ���� EHOLHYHG� LW� FRQWDLQV� PRUH�
ŔJRRGŕ� IDWV� YHUVXV� ���� LQ� WKH� PRUH� ŔEDGŕ� IDWV�
camp. Finally on butter, 27% believed it contains 
more “good“ fats and 59% more “bad” fats. This is 
slightly better than margarine where the split is 
����ŔJRRGŕ�IDWV�DQG�����ŔEDGŕ�IDWV�

5HJDUGLQJ�PHDW��FKLFNHQ�LV�D�FOHDU�ZLQQHU��ZLWK�
���� RI� FRQVXPHUV� VXJJHVWLQJ� LW� FRQWDLQV� PRUH�
“good” fats and 22% pointing to more “bad” fats. 
%HHI� FRXQWHG� ���� RI� FRQVXPHUV� LQ� WKH� ŔJRRGŕ�
FDPS�DQG�����LQ�WKH�ŔEDGŕ�FDPS��3RUN�ZDV�FORVH��
as 31% of those surveyed felt it has more “good” 
fats, versus 51% suggesting the opposite. Eggs 
scored pretty well against a negative opinion on 
FKROHVWHURO������WKRXJKW�WKH\�FRQWDLQ�PRUH�ŔJRRGŕ�
IDWV�DQG�����EHOLHYH�WKH�RSSRVLWH�

On vegetable oils, 50% of consumers thought 
WKH\� FRQWDLQ� PRUH� ŔJRRGŕ� IDWV� DQG� ���� WKRXJKW��
WKH\� FRQWDLQ� PRUH� ŔEDGŕ� IDWV�� 'RFWRUV� KDYH� D�
VOLJKWO\�EHWWHU�RSLQLRQ��%XW�GLIIHUHQW�RLOV�VFRUH�GLI�
ferently and we see also geographical factors influ�
encing consumers’ views.

Olive oil is considered the healthiest oil by far, by 
����RI� FRQVXPHUV��2OLYH� RLO� LV� IROORZHG� E\� VXQ�
IORZHU�RLO��������FRFRQXW�RLO��������DQG�VR\EHDQ�
RLO� �������&DQROD�RLO�DQG�SDOP�RLO�ERWK�KDYH� OHVV�
than 50% of consumers considering them healthy 
FKRLFHV������IRU�FDQROD�DQG�����IRU�SDOP�RLO��7KLV�
varies a lot across regions: for example in India 
70% of consumers consider soybean oil healthy, 
YHUVXV�����LQ�WKH�8�6�

)LJXUH���

Perception of component fats
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7KLV�FRQWUDVWV�ZLWK�D�FRPPXQLW\�RI�KHDOWK�RUJDQL]DWLRQVŐ
global and national—which shows no shadow of a doubt 
when recommending what type of fats or carbohydrates we 
VKRXOG� WDNH�DQG� LQ�ZKDW� TXDQWLWLHV��6HH�EHORZ� WKH� OLVW� RI�
UHFRPPHQGDWLRQV� IURP� :+2�� 86'$�� $+$�� ()6$�� DQG�
PDQ\�PRUH�RUJDQL]DWLRQV��3DUWLFXODUO\�QRWHZRUWK\�LQ�WKLV�FRQ�
text is the parallel that the AHA draws between transfats and 
VDWXUDWHG�IDWV��WKH�EDG�JX\V��%DVHG�RQ�ZKDW�ZH�KDYH�VHHQ��
GRHV�WKLV�PDNH�VHQVH"

Such a level of certainty and high conviction is not 
matched by the medical research on this topic and one 
ZRXOG�H[SHFW�UHFRPPHQGDWLRQV�WR�EH�VSULQNOHG�ZLWK�SUX�
dence and several caveats (e.g., based on most recent 
UHVHDUFK��RWKHU�UHVHDUFK�SRLQWV�WRŚ�HWF���

:H�ORRN�LQLWLDOO\�DW�WZR�K\SRWKHVHV�WKDW�PLJKW�H[SODLQ�
such high levels of conviction, and then consider a third—
DQG�LQ�RXU�YLHZ�PRUH�OLNHO\ŐK\SRWKHVLV�DW�WKH�HQG�
���+HDOWK� DXWKRULWLHV� NQRZ� D� ORW� PRUH� WKDQ� WKH� PHGLFDO�

research community.
2. Health authorities have always been right in the area 

RI�QXWULWLRQ��VR�ZH�VKRXOG�VLPSO\�IROORZ�WKHLU�DGYLFH��
On the first point we defer to a detailed paper by Rob�

ert Hoenselaar published in 2011, which focused on one 
hot topic: the mismatch between saturated fat recom�
mendations by health authorities and medical research on 
the topic. He uncovers systematically how health authori�
ties cited the papers that supported their previous stance 
and ignored those that did not. This is termed selective 
ELDV��DQG�HQWDLOV�D�JUHDW�GHDO�RI�ULVN�ZKHQ�DSSOLHG�WR�PHG�
icine and nutrition.

+HUH� DUH� IXUWKHU� H[DPSOHV�� 7KH� 86'$�86'�
HHS draft report published in 2015, recommends 
saturated fat consumption below 10% and sug�
gests that saturated fat should be replaced with 
unsaturated fat, particularly polyunsaturated fatty 
acids. On a positive note, the draft paper proposed 
to drop the recommendation to limit daily choles�
WHURO�FRQVXPSWLRQ�WR� OHVV�WKDQ����bPJ�DQG�WR� OLIW�
the existing recommendation on total fat content 
���������� 7KLV� LV� LPSRUWDQW�� DV� OLIWLQJ� WKH� XSSHU�
limit on fat will allow manufacturers to develop 
products with higher fat content and less sugar or 
refined carbohydrates (any product with more than 
35% fat cannot use the word “healthy” on the label, 
even if the fat comes all from nuts or some other 
DFNQRZOHGJHG�KHDOWK\bVRXUFH��

The report quotes 220 papers as the basis for 
WKH�UHFRPPHQGDWLRQV��7KHUH�DUH����SDSHUV�TXRWHG�
WKDW� UHIHU� WR� VDWXUDWHG� IDW� DQG� &9'� ULVNV�� QLQH�
focus on the effects of the Mediterranean diet, five 
on the effects of vegetarian diets, and only four on 
general research on the topic. Research by Krauss, 
9ROHN�DQG�RWKHUV�LV�QRW�HYHQ�PHQWLRQHG�DQG�REYL�
RXVO\�QRW�WDNHQ�LQWR�DFFRXQW�

7KH�()6$��(XURSHDQ�)RRG�6DIHW\�$XWKRULW\��VFRUHV�
D�OLWWOH�EHWWHU��,WV�ODWHVW�UHSRUW�GDWHV�EDFN�WR�������VR�
obviously the most recent research has not been con�
sidered. Its recommendation on saturated fat is largely 
consistent with the recommendation of the health 
authorities of its member countries and suggests an 
LQWDNH�RI�OHVV�WKDQ������7KH�UHVHDUFK�TXRWHG�WR�VXS�
port this conclusion in the text is mostly epidemiological.

Regulators and 
healthcare costs
$V�ZH�KDYH�VHHQ��QXWULWLRQDO�VFLHQFH�LV�QRW�D�VLPSOH�DUHD��7KHbVHSDUDWLRQ�RI�
QXWULWLRQDO�DQG�PHGLFDO�VFLHQFH�DQG�WKHbGLIILFXOW\�RI�FRQGXFWLQJ�UDQGRPL]HG�
WULDOV�ZLWK�ODUJH�JURXSV�RIbSHRSOH�IRU�ORQJ�SHULRGV�RI�WLPH�PDNHV�FRQFOXVLRQV�
IDU�IURP�GHILQLWLYH��7KH�UHODWLYH�ULVNV�RU�EHQHILWV�RI�RQH�RSWLRQ�YHUVXV�WKH�
RWKHUŐVD\�VDWXUDWHG�IDWV�YHUVXV�RPHJD��Ő�LV�PHDVXUHG�LQ�D�IHZ�
percentages and not multiples.
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:KDW�LV�LQWHUHVWLQJ�LV�WKH�UHFRPPHQGDWLRQ�WKDW�WKH�
DGHTXDWH�RPHJD���LQWDNH�VKRXOG�EH����RI�WRWDO�HQHUJ\��
but does not set an upper limit. This is the result of a 
FRPSURPLVH��'$&+�������*HUPDQ\��$XVWULD��6ZLW]HU�
ODQG��VHWV� LW�DW�������IRU�ERWK�RPHJDV��7KH�1RUGLF�
1XWULWLRQ� 5HFRPPHQGDWLRQV������ VXJJHVWV� �����
RPHJD���� 8.� &20$������� ���� )UDQFHŒV� $)66$�
����������WKH�1HWKHUODQGV�*5����������

So the spread is 2% to 9%, which indicates a 
great deal of uncertainty on what the target should 
be. Are they accessing different research from the 
86'$�86'++6�ERDUG"�$OVR�� LW� LV� LQWHUHVWLQJ� WR�
VHH�WKDW� WKH�KLJKHVW�RPHJD���UHFRPPHQGDWLRQ� LQ�
WKH�1RUGLF�&RXQWULHV�RI������KDV�D�FDYHDW�DORQJ�
side it “Higher levels of omega are not recom�
mended because of potentially harmful effects of 
YHU\�KLJKbLQWDNHV�ŕ

Finally, it is worth reviewing the dates of the con�
tribution recommendation from the member coun�
WULHV�� IURP������ WR�������7KLV� KLJKOLJKWV� DQRWKHU�
problem: in a field in which research—particularly 
FOLQLFDO�UDQGRPL]HG�WULDOVŐLV�SURJUHVVLQJ�UDSLGO\��WKH�
public health bodies should meet more often and 
review their recommendations with higher frequency. 
&DYHDWV�VKRXOG�EH�DFFHSWDEOH�DQG�PDNH�WKH�SXEOLF�
understand that this is not a precise science.

/HW�XV� IRFXV�EULHIO\�RQ� WKH�VHFRQG�K\SRWKHVLV��
“recommendations by health authorities should be 
accepted at face value because they have been 
always right.”

:H�KDYH�DOUHDG\�FRYHUHG�WKH�PLVWDNHV�PDGH�E\�
WKH�KHDOWK�DXWKRULWLHV�LQ�WKH�����V�DQG�����V��6DW�
urated fat was blamed for the “epidemic” of heart 
DWWDFNV�LQ�WKH�8�6��DQG�WKH�JHQHUDO�SXEOLF�ZDV�SHU�
suaded to reduce saturated fat and get more carbo�
K\GUDWHVŐXS� ���� SHU� FDSLWD� VLQFH� ����ŐDQG�
PRUH� RPHJD��� ULFK� YHJHWDEOH� RLOVŐXS� ����� SHU�
capita. In the meantime, saturated fat consumption 
went down 17% for men and 2% for women.2

The results of these recommendations are a pop�
XODWLRQ�LQ�ZKLFK�REHVLW\�KDV�ULVHQ�IURP�����WR�����
and metabolic syndrome has risen gradually to affect 
����RI�WKH�8�6��DGXOW�SRSXODWLRQ��/HDYLQJ�DVLGH�WKH�
number of lost lives, the current cost to the system 
from obesity and metabolic syndrome in the U.S. is 
QRZ�HVWLPDWHG�DW�RYHU�86�����ELOOLRQ�D�\HDU�LQ�PHG�
LFDO�FRVWV�DORQH��D�FRVWO\�PLVWDNH�

Here is our final hypothesis on why health 
authorities have remained so certain of their posi�
tion and unwilling to change their view on saturated 
IDWV��RPHJD���RU�FDUERK\GUDWHV�
3. Health authorities advance very slowly and are 

DIUDLG�WR�FKDQJH�WKH�PDUNHWŒV�VWDWXV�TXR��QRW�D�
ZLVH�PHGLFDO�SRVWXUH��

�� %DVHG�RQ�)$267$7�GDWD

:H�KDYH�NQRZQ�VLQFH�WKH��������V�WKDW�GLHWDU\�FKR�
OHVWHURO�KDV�QR�LQIOXHQFH�RQ�EORRG�FKROHVWHURO��<HW�LW�WRRN�
PRUH�WKDQ�ILIW\�\HDUV�IRU�WKH�86'$�86'++6�WR�OLIW�UHF�
RPPHQGHG�XSSHU�OLPLWV�RI�IDW�FRQVXPSWLRQ��,W�WRRN�FORVH�
WR����\HDUV� LQ� WKH�8�6�ŐWKDW�ZDV�TXLFNŐWR�EDQ�WUDQV�
IDWV��6R�ZH�VKRXOG�QRW�ORRN�DW�SXEOLF�KHDOWK�DXWKRULWLHV�DV�
OHDGLQJ� LQGLFDWRUV�RI�SRWHQWLDO�KHDOWK�KD]DUGV��EXW� UDWKHU�
as lagging behind.

%XUHDXFUDF\�WHQGV�WR�PRYH�VORZO\��EXW�ZKHQ�WKH�KHDOWK�
ULVNV�WLHG�WR�ŔLQFRUUHFWŕ�LQIRUPDWLRQ�DUH�VR�KLJK��RQH�ZRXOG�
hope for swift action and the courage to reverse past mis�
WDNHV�� 7KHUH� ZDV� QR� IXQGDPHQWDO� UHDVRQ� WR� PRYH� IURP�
butter to solvent extracted vegetable oils. If we assume that 
research was the main reason—as it was claimed at that 
time—the health authorities now have enough information 
to change their recommendations, or if still in doubt issue 
no recommendations.

)LJXUH���

Regulators versus medical research

Nutrient
Regulators' View / 
Recommendations Medical Research View

Fat

Saturated Fat

Monounsaturated Fat

2PHJD��

Omega-6

7UDQV�)DWV

Cholesterol

Carbohydrates

Proteins

5HFRPPHQGHG�LQWDNH�
viewed positively

Neutral view Recommended to limit/
viewed negatively

Highlighted are nutrients where there is a difference between regulators recommendation and medical research view 

6RXUFH��&UHGLW�6XLVVH��'LHWDU\�JXLGHOLQHV�IRU�$PHULFDQV��KWWS���ZZZ�KHDOWK�JRY�GLHWDU\JXLGHOLQHV�DQG�RWKHU�

UHJXODWRUV�DURXQG�WKH�ZRUOG��VHH�UHJXODWLRQ�VHFWLRQ��
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The fat trade
:KLFK�DUH�WKH�FRXQWULHV�WKDW�GRPLQDWH�WKH�őIDW�WUDGHŒ"�'HSHQGV�RQ�
the product. As we can see in the following tables, most countries’ 
production closely matches demand. This is pretty logical as 
transport represents a significant part of the cost of most of the 
products we eat to get our fat calories. This is common to most 
agricultural products where the value added in the production 
process is limited. Vegetable oils are obviously the easiest to move 
around, as they do not require refrigeration and can be transported 
LQ�EXON��3URFHVVHG�PHDW�OLNH�KDPV�RU�VDODPL�LV�QH[W��%XWWHU��FKHHVH�
DQG�WR�D�FHUWDLQ�H[WHQW�PLON�DUH�HDV\�WR�KDQGOH�EXW�LQ�VRPH�FDVHV�
QHHG�UHIULJHUDWLRQ�LI�QRW�WUHDWHG��H�J��E\�8+7���)LVK�DQG�PHDW�DUH�
PRUH�FRPSOLFDWHG�DQG�UHTXLUH�VSHFLDOL]HG�WUDQVSRUW��(JJV��ZHOO�QRW�
VRbHDV\���
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In terms of meat, the largest exporters of beef3 are 
,QGLD��%UD]LO��$XVWUDOLD�DQG� WKH�8�6��7KHVH�DUH� WKH�
only countries with over 1,000MT in exports. 
Together represent over 70% of beef exports. The 
largest producer of beef is the U.S., although most 
of the beef is grain fed, which is not ideal, as we will 
VHH� ODWHU��GXH� WR� WKH� LPEDODQFH�EHWZHHQ�RPHJD���
DQG� RPHJD��� IDWV�� 0RVW� RI� WKH� JUDVV�IHG� EHHI� LV�
SURGXFHG� LQ�$XVWUDOLD��%UD]LO�DQG�$UJHQWLQD��$V�ZH�
ZLOO�VHH�ODWHU��JUDVV�IHG�EHHI�FRQWDLQV�RQ�DYHUDJH�D�
UDWLR�RI�RPHJD���WR�RPHJD���IDWV�RI���WR����ZKLOH�IRU�
JUDLQ�IHG�EHHI�WKH�VDPH�UDWLR�LV�RQ�DYHUDJH���WR���
The main reason behind this is that grass—fresh 
JUHHQ�JUDVVŐLV�H[WUHPHO\�ULFK� LQ�RPHJD��V��ZKLOH�
JUDLQVŐSDUWLFXODUO\�FRUQŐDUH�ULFK�LQ�RPHJD��V�

)RU�SRUN3, Europe, the U.S. and Canada account 
IRU� RYHU�����RI� H[SRUWV�� EXW�&KLQD� DFFRXQWV� IRU�
over 50% of global production and consumption. 
Production in China is more than double that of the 
(XURSHDQ�8QLRQ��)RU�SRXOWU\��%UD]LO�� WKH�8�6��DQG�
Europe account for 75% of total exports, but China 
again tops domestic production and consumption. 
&KLFNHQ3 production has gone through a major 
WUDQVIRUPDWLRQ�RYHU�WKH�SDVW����\HDUV��,W�QRZ�WDNHV�
RQO\�������GD\V�WR�JHW�D�EURLOHU�FKLFNHQ�LQ�VSHFLDO�
IHHGLQJ�SHQV�WR�JHW�WR�D�ZHLJKW�RI��NJ��FRPSDUHG�
WR����GD\V�LQ�WKH�����V��7KH�GLIIHUHQFH�EHWZHHQ�
ŔFDJHGŕ�DQG�IUHH�UDQJH�FKLFNHQ�LV�QRW�MXVW�WKH�WLPH�
WR� VODXJKWHU� ���� GD\V� YHUVXV� ��� GD\V��� 7KH� IDW�
composition is also different: the meat of free 
UDQJH��QRW�FDJHG��FKLFNHQ�KDV�KLJKHU�OHYHOV�RI�VDW�
XUDWHG�� PRQRXQVDWXUDWHG� DQG� RPHJD��� IDWV� DQG�
PXFK��OHVV�RPHJD��V�

3 For a detailed industry review of the meat industry, please refer 

WR�RXU�UHSRUWŕ/DWDP�)RRG��:KDW�DERXW�D�3URWHLQ�'LHW"ŕ�SXE�
OLVKHG�LQ�-XO\������E\�9LFFHQ]R�3DWHUQRVWUR�

)LJXUH���

Main beef exporters by country
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Main pork exporters by country
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Main poultry exporters by country
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Eggs tend to be mostly domestically produced 
and consumed. The largest producer of eggs is 
FOHDUO\�&KLQD������ELOOLRQ�HJJV�D�\HDU���IROORZHG�E\�
the U.S., India and Mexico. Here, too, there is a 
VLJQLILFDQW�GLIIHUHQFH�EHWZHHQ�FDJH�IUHH�HJJV�DQG�
SHQ�IHG� HJJV�� &DJH�IUHH� HJJV� VKRZ� RPHJD���
DFFRXQWLQJ� IRU� ���� RI� WRWDO� IDW� DQG� RPHJD��� IRU�
������IRU�SHQ�IHG�HJJV��WKH�VDPH�SHUFHQWDJHV�DUH�
����DQG�������7KH�IRFXV�RQ�WKH�OHYHO�RI�RPHJD���
DQG�RPHJD���LQ�HJJV�KDV�OHG�WR�D�QHZ�HJJ�ŔSURGXFWŕ�
ZLWK�D�PXFK�KLJKHU�RPHJD���FRQWHQW�PDGH�E\�IHHG�
LQJ� WKH� FKLFNHQ� ILVK� RLO� RU� IOD[VHHG�� DOWKRXJK� WKH�
UHVXOWLQJ� HJJV� KDYH� EHHQ� FULWLFL]HG� DV� KDYLQJ� D�
“fishy” taste.

Fish capture has been quite stable over the past 
��� \HDUV�� GHFOLQLQJ� VOLJKWO\� IURP� ��� PLOOLRQ� PHWULF�
tons in 2000 to 93 million metric tons in 2010, a 3% 
GHFOLQH�� %XW� DTXDFXOWXUH� KDV� JURZQ� VWHDGLO\� IURP�
35.5 million metric tons a year to 53 million tons a 
\HDU�LQ�WKH�VDPH�SHULRG��D�����LQFUHDVHŐ����RI�
WKH�ILVK��FUXVWDFHDQV�DQG�PROOXVNV�ZH�FRQVXPH�QRZ�
DUH�IDUPHG��0RUH�WKDQ�����RI�WKH�ZRUOG�DTXDFXO�
ture production is located in Asia, and China alone 
DFFRXQWV�IRU�RYHU�����RI�ZRUOG�SURGXFWLRQ��IROORZHG�
E\�,QGRQHVLD�DW����DQG�,QGLD�DW����

On the dairy front, New Zealand alone accounts 
IRU�����RI�GU\�SRZGHU�ZKROH�PLON�DQG�((88�DQG�
1HZ�=HDODQG� WRJHWKHU�DFFRXQW� IRU�����RI� OLTXLG�
PLON� H[SRUWV�� 1RWH�� WKRXJK�� WKDW� SRZGHU� H[SRUWV�
DFFRXQW� IRU�����RI�DOO�PLON�H[SRUWV��(XURSH�FRQ�
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Main dry milk exporters by country
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Butter exporters by country
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WUROV�����VKDUH�RI�DOO�PLON�SURGXFWLRQ������PRUH�
WKDQ�WKH�8�6����WKH�EXON�RI�ZKLFKŐDOPRVW����Ő
contributes to Europe’s unmatched leadership in 
cheese and yogurt production. New Zealand and 
(XURSH��PRVWO\�,UHODQG��DFFRXQW�IRU�����RI�DOO�EXW�
ter exports, and four countries alone—India, Ire�
land, New Zealand and the U.S.—are responsible 
for 70% of the world’s butter/ghee production.

$V�LV�WKH�FDVH�ZLWK�EHHI��WKH�IDW�SURILOH�RI�PLON�
and other dairy products depends on what the cows 
HDW�� 0LON� IURP� JUDVV�IHG� FRZV� FRQWDLQV� EHWZHHQ�
����DQG���WLPHV�WKH�OHYHOV�RI�RPHJD���RI�WKH�PLON�
RI�JUDLQ�IHG�FRZV�DQG�SUHVHQWV�D�EHWWHU�RPHJD���
WR�RPHJD���UDWLR��������IRU�JUDVV�IHG�FRZV�YHUVXV�
�����IRU�JUDLQ�IHG�FRZV��*UDVV�IHG�PLON�DOVR�FRQ�
tains 1.5 to 2.5 times higher levels of conjugated 
OLQROHLF�DFLG��&/$���ZKLFK�KHOSV�UHGXFH�LQVXOLQ�VHQ�
VLWLYLW\��,Q�D�IHZ�VWXGLHV��&/$�KDV�DOVR�EHHQ�VKRZQ�
WR�LQFUHDVH�+'/�ZLWK�QR�LPSDFW�RQ�/'/�DQG�UHGXFH�
LQIODPPDWLRQ�PDUNHUV��1RW�VXUSULVLQJO\��LQ�WKH�8�6��
RUJDQLF�JUDVV�IHG�PLON�VHOOV�DW�D������SOXV�SUH�
PLXP� WR� ŔQRUPDOŕ� PLON� ������� YHUVXV� ������ SHU�
TXDUWHU�RI�D�JDOORQ��

Vegetable oils deserve a more detailed analy�
sis. For the purposes of this report, we have 
divided them into two groups: 1. Natural pro�
FHVVHG�RLOV��ROLYH��SDOP��SDOP�NHUQHO��FRFRQXW�DQG�
JURXQGQXW�RLO��ZKHUH�WKH�RLO�LV�REWDLQHG�E\�SUHVV�
LQJ�WKH�IUXLW�RU�KHDWLQJ�ERLOLQJ�LW��DQG����6ROYHQW�
extracted seed oils (soybean, canola, sunflower 

DQG� FRWWRQVHHG��� 7KLV� GLYLVLRQ� DOPRVW� UHSOLFDWHV� VDWX�
rated versus unsaturated fats, with the exception of olive 
oil, which is mostly monounsaturated.

Natural oil consumption has been growing at 1.3% a 
\HDU�RYHU�WKH�ODVW����\HDUV��VROYHQW�H[WUDFWHG�RLOV�DW������
a year. Natural oils represent 35% of all vegetable oil con�
sumption; these oils have a high level of saturated fats 
����� RI� WRWDO� IDW� DW� FXUUHQW� JOREDO� FRQVXPSWLRQ� OHYHOV��
DQG� ORZ�RPHJD����������7KH�EDODQFHŐ���ŐLV�PDGH�
XS�E\�VROYHQW�H[WUDFWHG�RLOV��ZKLFK�DUH� ORZ� LQ�VDWXUDWHG�
IDWV������RI�WRWDO�IDW��DQG�KLJK�LQ�RPHJD����������3DOP�
oil dominates in the first group, soybean oil in the second. 
7RJHWKHU�WKH\�DFFRXQW�IRU�RYHU�����RI�JOREDO�GHPDQG�

Country or regional dominance in these oils varies sub�
VWDQWLDOO\��(XURSH�GRPLQDWHV� LQ�ROLYH�RLO�H[SRUWV��8NUDLQH�
and Russia in rapeseed oil, Philippines and Indonesia in 
FRFRQXW�RLO��0DOD\VLD�DQG�,QGRQHVLD�LQ�SDOP�DQG�SDOP�NHU�
QHO�RLO��$UJHQWLQD��%UD]LO��WKH�8�6��DQG�(XURSH�LQ�VR\EHDQ�
RLO��DQG�&DQDGD�LQ�UDSHVHHG��FDQROD��RLO�

Soybean oil versus palm oil

Soybean oil has a higher cost of production than palm oil, 
but the supply of raw materials—soybeans—can be man�
aged quite effectively. Argentina, for example, produces two 
crops a year, and production can be tailored to the expected 
demand: crops can be planted and then collected just a few 
PRQWKV�ODWHU��7KH�UDZ�PDWHULDO�RI�SDOP�RLO�WDNHV�PXFK�ORQJHU�
to develop: a palm tree does not produce fruit for the first 
WKUHH�\HDUV�DQG�UHDFKHV�SHDN�SURGXFWLRQ�RQO\������\HDUV�
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after planting. Yet, production costs for palm oil in Malaysia 
and Indonesia are 35% lower than those for soybean oil in 
$UJHQWLQD�DQG�%UD]LO�

Oil palms are productive year round and they generate 
several times the yield of most other vegetable oils. As a 
consequence, communities that have adopted oil palm as 
a major source of activity have generally experienced pos�
LWLYH�ILQDQFLDO�DQG�VRFLR�HFRQRPLF�RXWFRPHV��DQG�LQ�VRPH�
cases a significant increase in net income. The economic 
attractiveness of palm oil has also led to concerns about 
its environmental impact: oil palm expansion has replaced 
large areas of tropical forest in both Malaysia and Indone�
sia. However, many of the largest companies in this space 
have committed to the standards of the RSPO (Round�
WDEOH�RQ�6XVWDLQDEOH�3DOP�2LO���ZKLFK�DLPV�WR�HQVXUH�WKDW�
the palm oil plantations are developed in accordance with 
a code of environmental and social responsibility. Several 
food manufacturers are also aiming to use only RSPO 
certified palm oil in their products. A study on the conser�
YDWLRQ�RI�WURSLFDO�ELRGLYHUVLW\�E\�%DWHPDQ�HW�DO��SXEOLVKHG�
LQ�-XQH������VXJJHVWV�WKDW�WKH�PDUNHW�LV�ZLOOLQJ�WR�SD\�D�
�������SUHPLXP�IRU�FHUWLILHG�VXVWDLQDEOH�SDOP�RLO�

:KLOH� LWŒV�ZRUWK�PHQWLRQLQJ� WKH�HQYLURQPHQWDO� LPSDFW�
of certain products, this topic is beyond the scope of this 
UHSRUW��:H�DUH�IRFXVLQJ�RQ�WKH�QXWULWLRQDO�DQG�KHDOWK�EHQ�
HILWV� �RU� QHJDWLYH� HIIHFWV� RI� IDWV��� QRW� KRZ� WKH\� DUH�
obtained. Consequently, we do not delve into the details 
of the heavily chemically engineered process of extracting 
RLO� IURP� UDSHVHHG� �FDQROD�� RU� FRWWRQVHHG� RU� TXHVWLRQV�
over whether existing meat production systems are 
KXPDQH��:H�GR�QRW�FRQVLGHU� WKHVH� IDFWRUV� LUUHOHYDQW� LQ�
the decision of what we eat or what we should eat; they 
DUH�VLPSO\�WRR�FRPSOH[�WR�WDFNOH�LQ�WKLV�UHSRUW�
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Main producers of edible oils by country
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%HWZHHQ������DQG�������GDLO\�IRRG�LQWDNH�JOREDOO\�LQFUHDVHG�
E\�����IURP�����NJ������SRXQGV��SHU�SHUVRQ�WR�����NJ������
SRXQGV���8VLQJ�RXU�RZQ�DQDO\VLV�EDVHG�RQ�)$267$7� IRRG�
EDODQFH�VKHHWV�DQG�1XWULRQGDWD�HVWLPDWH�RI��WKH�FDORULH�EUHDN�
GRZQ�IRU�HDFK�IRRG�LWHP��FDORULF�LQWDNH�SHU�GD\�URVH������EXW�
calories from fat increased globally by 57% and within this 
DQLPDO�IDW�FDORULHV��PRVWO\�GDLU\��PHDW��ILVK��DQG�HJJV��VKRZHG�
a 27% increase. Calories from protein rose 31% and calories 
IURP�FDUERK\GUDWHV�URVH������1RWH�WKDW��JUDP�RI�IDW�FRQWDLQV�
��FDORULHV�RI�HQHUJ\�YHUVXV���IRU�SURWHLQ�DQGbFDUERK\GUDWHV�

This seems pretty logical. As more food became avail�
able for a growing world population and incomes rose, 
people began to consume more fat on a relative basis. Only 
the U.S. shows a trend that is quite different from that for 
the rest of the world.

,Q�WKH�FDVH�RI�WKH�8�6���FDORULF�LQWDNH�SHU�GD\�URVH�����
during the same period (note that NHANES, though, suggests 
DOPRVW�QR�LQFUHDVH�LQ�FDORULF�LQWDNH�EHWZHHQ������DQG�������
while calories from fat increased 27%, but calories from animal 
IDW�GHFOLQHG������2Q�WKH�RWKHU�KDQG��ŔIDWŕ�FDORULHV�IURP�YHJ�
HWDEOH�RLOV�URVH������LQ�WKH�VDPH�SHULRG��&DORULHV�IURP�SURWHLQ�
rose 10% and calories from carbohydrates rose 17%. The 
same numbers for Europe show an 11% increase in total calo�
ULHV��GULYHQ�E\�D�����LQFUHDVH�LQ�IDW�FDORULHV��D�����LQFUHDVH�

LQ�DQLPDO� IDW�FDORULHV��DQG�D�����LQFUHDVH� LQ�SURWHLQ�
FDORULHV��EXW�D����GHFOLQH�LQ�FDUERK\GUDWHVbFDORULHV�

,Q�GHYHORSLQJ�$VLD�DQG�/DWLQ�$PHULFD��ODUJH�SHUFHQW�
ages of the poorest segments of the population experi�
enced rising incomes and much lower inflation. This 
translated into a food consumption boom, in which fat 
was the most sought after macronutrient. In these two 
UHJLRQV�FRPELQHG�FDORULF�LQWDNH�URVH�����RYHU�WKH�ODVW�
ILIW\�\HDUV��ZLWK�FDORULHV�IURP�IDW�XS������DQG�WKRVH�
IURP�DQLPDO�IDW�XS�������,Q�$IULFD��FDORULF�LQWDNH�URVH�
31% with calories from fat up 39% and calories from 
DQLPDO�IDW�XS�����

:KLOH�RYHUDOO�FDORULHV�FRQVXPHG�LQ�WKH�IRUP�RI�IDW�
increased by 57% globally, saturated fat consump�
WLRQ� URVH� E\� ����� PRQRXQVDWXUDWHG� IDW� E\� �����
RPHJD��� IDWW\� DFLGV� E\� ���� DQG� RPHJD��V� E\�
125%. So in 2011, saturated fats accounted for 
����RI�DOO�WKH�IDWV�FRQVXPHG��YHUVXV�����LQ�������
PRQRXQVDWXUDWHG�����YHUVXV������RPHJD�������
YHUVXV������DQG�RPHJD������YHUVXV�����7KHVH�
global trends, though, represent the average of very 
different regional patterns. If we divide the world very 
simplistically into developing and developed regions 
we can identify very different trends.

Rising wealth in Asia (China and South East 
$VLD��IURP�D�YHU\�ORZ�OHYHO�GURYH�D�VKDUS�XSWLFN�LQ�
the consumption of saturated fat as a result of 
higher consumption of red meat, dairy and palm oil. 
In Asia for example, saturated fat consumption rose 
79%, albeit from a small base.

Conversely, in the developed world, particularly in the 
U.S., the consumption of saturated fat declined. Meat 
�ZLWK� WKH� H[FHSWLRQ� RI� SRXOWU\��� HJJV� DQG� GDLU\�ZHUH�
shunned to follow the new dietary recommendations 
DGYRFDWHG�E\�KHDOWK�RUJDQL]DWLRQV��GRFWRUV�DQG�VFLHQ�
WLVWV�DLPHG�DW�WDFNOLQJ�WKH�SHUFHLYHG�NH\�FXOSULW�LQ�WKH�
KHDUW�DWWDFN�HSLGHPLF��VDWXUDWHG�IDW��6DWXUDWHG�IDW�ZDV�
őRXWŒ�DQG�FDUERK\GUDWHV�ZHUH�őLQŒ��DV�ZHOO�DV�RPHJD���
and monounsaturated fats, via the wider adoption of 
vegetable oils. In the U.S., saturated fat consumption 
GHFOLQHG����DQG�LQ�(XURSH�URVH�E\�MXVW�������2PHJD���
LQWDNH�URVH�����LQ�WKH�8�6��DQG�����LQ�(XURSH�

�� 7KLV�HVWLPDWHV�IRU�WKH�JURZWK�LQ�VDWXUDWHG�IDW�DUH�TXLWH�FRQVHU�
YDWLYH��$�VWXG\�E\�3RSNLQ�HW�DO��LQ������SRLQW�WR�WKH�IDFW�WKDW�
the type of meat we eat today is much leaner: from 25 gr of fat 

SHU�����JU�RI�PHDW�WR�MXVW����JU��,I�ZH�ZHUH�WR�DGMXVW�RXU������
and 2011 data for this, saturated fat consumption per capita 

would have declined 19% in the U.S. and 2% in Europe.

The evolution of fat
8VLQJ�GDWD�IURP�)$267$7�DQG�EUHDNLQJ�XS�HDFK�EDVLF�IRRG�LQWR�LWV�PDLQ�IDW�
FRPSRQHQWVŐVDWXUDWHG��PRQRXQVDWXUDWHG��RPHJD���DQG�RPHJD���
polyunsaturated—we can develop a clear picture of what has changed over the 
SDVW�ILIW\�\HDUV��:H�GR�QRW�LQFOXGH�WUDQVIDW�DV�ZH�DUH�ORRNLQJ�DW�UDZ�IRRGV�DQG�
LQJUHGLHQWV��WUDQVIDWV�DUH�XVHG�E\�WKH�IRRG�LQGXVWU\�ZKHQ�SUHSDULQJ�EDNHG�
JRRGV��VQDFNV��PDUJDULQH�DPRQJ�RWKHU�SURGXFWV�

Figure 50

Global fat consumption 1961 versus 2011
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Figure 51

Global fat consumption – calories per day per capita 1961-2011
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 ř The drive towards increased fat consumption witnessed 
over the last fifty years will accelerate due to the combi�
nation of higher per capita wealth in developing countries 
and the gradual acceptance in the developed world that 
fat is at least not bad, if not actually healthy. Fat con�
VXPSWLRQ�SHU�FDSLWD�LV�VHW�WR�JURZ�IURP�WKH�����RI�WRWDO�
HQHUJ\� LQWDNH� UHJLVWHUHG� JOREDOO\� LQ� ����� �EDVHG� RQ�
)$267$7�GDWD��WR�FORVH�WR�����E\�������ZLWK�WKH�8�6��
JRLQJ�IURP�WKH�FXUUHQW�����WR�����DQG�WKH�UHVW�RI�WKH�
GHYHORSHG�ZRUOG�IURP�����WR������:H�EHOLHYH�WKDW�LQ�
the case of the U.S., the FAOSTAT numbers are too 
high to start with as we discussed before; based on the 
more reliable NHANES data, we believe fat consumption 
LQ�WKH�8�6��ZLOO�H[SDQG�IURP�WKH�FXUUHQW�����WR�����

 ř &DUERK\GUDWHV�ZLOO�GHFOLQH�IURP�����RI�JOREDO�HQHUJ\�
LQWDNH�LQ������WR�����E\�������6RPH�ZLOO�WKLQN�WKDW�
WKLV�LV�DQ�DJJUHVVLYH�IRUHFDVW��DV�LW�WRRN�ILIW\�\HDUV�IRU�
FDUERK\GUDWHV�WR�GHFOLQH�IURP�����LQ������WR�����
LQ�������%XW�ZH�EHOLHYH�WKDW�WKH�ULVLQJ�DZDUHQHVV�RI�
WKH� OLQN�EHWZHHQ�H[FHVV�FDUERK\GUDWH�FRQVXPSWLRQ�
�DQG�SDUWLFXODUO\�VXJDU��DQG�W\SH���GLDEHWHV��FDUGLR�
YDVFXODU� LVVXHV�DQG�PHQWDO� LOOQHVVHV�ZLOO�PRVW� OLNHO\�
accelerate the historical trend.
For the U.S., we believe carbohydrates will decline 
IURP�WKH�FXUUHQW�����RI� WRWDO�FDORULF� LQWDNH��EDVHG�
RQ�1+$1(6�� WR������ IRU�(XURSH�ZH�DUH� OLNHO\� WR�
VHH� D� GHFOLQH� IURP����� WR������6LPLODU� SHUFHQW�
ages apply to the rest of the developed world. If any�
thing, we believe the decline of the percentage of 
energy we source from carbohydrates in the devel�
oped world could be sharper.

 ř Protein will grow just a little from 11% of daily 
HQHUJ\�LQWDNH�JOREDOO\�WR�����E\������DQG�VKRXOG�
remain stable in the developed world and in the 
8�6��DW��������

 ř :LWKLQ�IDW��VDWXUDWHG�IDW� LV� OLNHO\� WR�H[SHULHQFH�
WKH�IDVWHVW�JURZWK��JRLQJ�IURP������LQ������WR�
������RI�GDLO\�HQHUJ\�LQWDNH�E\�������PRQR�
XQVDWXUDWHG�IURP�������WR��������:H�H[SHFW�
SRO\XQVDWXUDWHG� RPHJD��� WR� GHFOLQH� VOLJKWO\�
IURP����WR������DQG�RPHJD���WR�JURZ�IURP�
������WR��������H[FOXGLQJbVXSSOHPHQWV��

 ř )LQDOO\�� ZH� EHOLHYH� WKDW� FDORULH� LQWDNH� LQ� WKH�
developed world—1.3 billion people or almost 
20% of the total population—will decline from 
WKH� FXUUHQW� OHYHOV� RI� ������ FDORULHV� SHU� GD\�
�XVLQJ�WKH�)$2�GDWDEDVH��WR��������HPHUJLQJ�
PDUNHWV�LQVWHDGŐ����ELOOLRQ�SHRSOH�RU�����RI�
the total—will continue to catch up from the 
FXUUHQW�������DQG�JHW�WR�������E\�������:H�
assume that 90% of these additional calories 
will come from the increase in fat consumption; 
saturated fat alone should account for two 
WKLUGV�RI�WKH�LQFUHDVH�LQ�FDORULHbLQWDNH�

The bottom line of these assumptions is that fat 
FRQVXPSWLRQ� SHU� FDSLWD� LV� OLNHO\� WR� VRDU� E\� ����
from now until 2030, protein by 12%, and carbo�
K\GUDWHV� ZLOO� OLNHO\� GHFOLQH� E\� ���� 7KLV� LPSOLHV�
annual compound growth of 1.3% for fat consump�
tion, compared to 0.9% over the last fifty years. 
7RWDO�GHPDQG�IRU�IDW�ZLOO�EH�PXFK�KLJKHUŐ����XS�
IRU�IDW�RU������D�\HDUŐ�JLYHQ�WKH�����JURZWK�LQ�
the global population expected over the next fif�
WHHQb\HDUV�

The new paradigm: 
Fat on the rise
%DVHG�RQ�RXU�UHVHDUFK��UHFHQW�PHGLFDO�SDSHUV��WKH�WUHQGV�ZH�DQDO\]HG�LQ�FRQVXPHU�
GHPDQG�DQG�NH\�GDWD�IURP�WKH�Ŕ2(&'�)$2�$JULFXOWXUDO�2XWORRN�����������ŕ�ZH�
KDYH�GHYHORSHG�JOREDO�DQG�UHJLRQDO�VFHQDULRV�RQ�WKH�OLNHO\�HYROXWLRQ�RI�WKH�
consumption of fat, carbohydrates and protein. Here are our main forecasts:
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Figure 52

Regional estimates – calories per capita

2011 2016 2021 2026 2030

East Asia & Pacific 3,046 3,101 3,158 3,216 3,263

Eastern Asia ����� 3,099 ����� 3,217 �����

Japan 2,719 ����� ����� ����� �����

(DVWHUQ�$VLD�H[�-DSDQ 3,071 3,133 ����� ����� 3,313

Oceania 3,212 ����� ����� ����� �����

Australia ����� 3,232 3,200 ����� �����

2FHDQLD�H[�$XVWUDOLD 3,037 3,037 3,037 3,037 3,037

Europe & Central Asia 3,323 3,290 3,257 3,225 3,199

Latin America & Caribbean 2,981 3,026 3,072 3,118 3,156

North America 3,617 3,545 3,475 3,406 3,352

Middle East & North Africa 3,157 3,188 3,220 3,253 3,279

South Asia 2,526 2,615 2,707 2,804 2,883

Southern Asia ����� ����� ����� 2,759 �����

India ����� ����� ����� ����� 2,911

6RXWKHUQ�$VLD�H[�,QGLD 2,519 2,557 2,595 ����� �����

6RXWK�(DVWHUQ�$VLD ����� ����� ����� ����� 2,997

Sub-Saharan Africa 2,463 2,589 2,721 2,860 2,976

World 2,870 2,919 2,972 3,031 3,082

Source: FAOSTAT. Credit Suisse estimates

Figure 53

Regional estimates – percent total fat per capita

2011 2016 2021 2026 2030

East Asia & Pacific 28 30 32 35 36

Eastern Asia �� 30 32 �� ��

Japan 29 29 29 29 29

(DVWHUQ�$VLD�H[�-DSDQ 27 30 32 35 37

Oceania �� �� �� �� ��

Australia �� �� �� �� ��

2FHDQLD�H[�$XVWUDOLD �� 35 �� 37 37

Europe & Central Asia 34 35 37 39 40

Latin America & Caribbean 28 31 33 36 38

North America 40 42 44 46 47

Middle East & North Africa 23 26 28 31 33

South Asia 20 20 21 22 23

Southern Asia 19 20 21 22 23

India 19 20 21 21 22

6RXWKHUQ�$VLD�H[�,QGLD 20 21 23 �� ��

6RXWK�(DVWHUQ�$VLD 20 21 22 22 23

Sub-Saharan Africa 19 20 22 23 24

World 26 27 28 30 31

Source: FAOSTAT. Credit Suisse estimates
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Again within fat, we expect to see saturated fat, mono�
XQVDWXUDWHG�DQG�RPHJD���HPHUJLQJ�DV�WKH�FOHDU�ZLQQHUV��
Here are the main drivers:
1. The substitution of saturated fat by sugar will reverse. 

Sugar accounts for 9% of all calories we consume 
today. This percentage is already declining and we will 
FRQVXPH� IDWWHU� PLON�� IDWWHU� GDLU\� �H�J�� EXWWHU��
DQGbFKHHVHV�

2. In terms of real nutrients, most foods that are high in 
saturated fat are also high in monounsaturated fats 
�PHDW�IRU�H[DPSOH���6R��KLJK�JURZWK�LQ�VDWXUDWHG�IDWV�
will drive healthy growth in monounsaturated fats.

���7KH�VXEVWLWXWLRQ�RI�VDWXUDWHG�IDW�ZLWK�RPHJD���RLOV�RU�
margarine should also reverse. This should be a less 
PDUNHG�HIIHFW��DV�LQ�PRVW�FDVHV�WKH�FRQVXPHUVŒ�SHU�
ception of vegetable oils is quite positive and food 
manufacturing companies will still use the cheapest 
source of fat available. Vegetable oils—as we have 
seen before—have a price advantage: they provide the 
FKHDSHVW�VRXUFH�RI�ŔIDWŕ�IXHO��:H�H[SHFW�VDOHV�RI�PDU�
garine to continue to decline.

���7KH�XOWLPDWH�GLVPDQWOLQJ�RI�WUDQVIDWV� LQ�WKH�IRRG�FKDLQ�
will benefit saturated fats. Currently estimates are that 
the food industry in the U.S., Europe and Asia still uses 
transfats and that these account for 2.9% of our calorie 
LQWDNH�LQ�WKH�8�6��������LQ�(XURSH�DQG������LQ�$VLD��
:H�DVVXPH�WKDW�WUDQVIDWV�ZLOO�EH�UHSODFHG�E\�D�FRPEL�
nation of vegetable oils and saturated fat.

5. Consumption of better meat and dairy and more fish 
ZLOO�GULYH�DQ�LQFUHDVH�WKH�GDLO\�LQWDNH�RI�RPHJD����7KH�
medical benefits of this fatty acid will ensure more con�
VXPSWLRQ�WKURXJK�RPHJD���ULFK�IRRGV�DQG�SDUWLFXODUO\�
through supplements.
%ULQJLQJ�DOO� WKHVH�WRJHWKHU��ZH�EHOLHYH� WKDW�SHU�FDSLWD�

FRQVXPSWLRQ�RI�VDWXUDWHG�IDW�ZLOO�VRDU�E\�����E\�������
PRQRXQVDWXUDWHG�ZLOO�LQFUHDVH�E\������RPHJD���SRO\XQ�
VDWXUDWHG�ZLOO�GHFOLQH����DQG�RPHJD���FRQVXPSWLRQ�ZLOO�
H[SDQG�E\������H[FOXGLQJ�VXSSOHPHQWV���7RWDO�GHPDQG�ZLOO�
EH�KLJKHU��DJDLQ�GXH�WR�SRSXODWLRQ�JURZWK������KLJKHU�IRU�
VDWXUDWHG�IDW��RU������D�\HDU���XS�����IRU�PRQRXQVDWX�
UDWHG�������D�\HDU���RPHJD���XS�����������D�\HDU��DQG�
RPHJD���XS�����������D�\HDU��H[�VXSSOHPHQWV��

Which foods?

:KDW�GRHV�WKLV�LPSO\�LQ�WHUPV�RI�WKH�GHPDQG�IRU�ŔIDWW\ŕ�
IRRGV��HJJV��GDLU\��PHDW��ILVK�DQG�YHJHWDEOH�RLOV"�$VVXPLQJ�
preferences change driven by medical research and 
improved awareness, we can attempt to forecast what this 
implies in terms of food consumption rather than macronu�
trients. This is an informed guess; as reflecting our forecast 
on saturated or monounsaturated fat into actual food pur�
FKDVHV� DVVXPHV� NQRZLQJ� FRQVXPHU� SUHIHUHQFHV� ILIWHHQ�
\HDUVbDKHDG��ZKLFK�LV�EDVLFDOO\�LPSRVVLEOH�

To do this analysis, we reverse the model we developed 
WR�FDOFXODWH� WKH�EUHDNGRZQ�RI�HDFK�RI� WKH�PDLQ� ŔIDW�ULFKŕ�
IRRGV�FRQVXPHG�LQ������RQ�D�SHU�FDSLWD�EDVLV�LQWR�WKH�PDLQ�
fatty acids: saturated, monounsaturated, and polyunsatu�
UDWHG�RPHJD���DQG�RPHJD����:H�NQRZŐEDVHG�RQ�RXU�WRS�
down assumptions—the daily consumption levels of each 

one of these main fatty acids in 2030 and we can 
adjust the consumption of different foods to match 
that distribution. This is an iterative process; the pro�
jected food consumption has to be based on logical 
assumptions and it has to match the top down fore�
FDVW�IRU�IDW�DQG�LWV�VXE�FRPSRQHQWV�

:H�DOVR�FKHFNHG� WKLV�DJDLQVW�KLVWRULFDO�JURZWK�
UDWHV� WDNLQJ� LQWR�DFFRXQW� WKDW� HPHUJLQJ�PDUNHWVŒ�
wealth is growing faster. This is a big driver of 
increased consumption of fat, particularly for dairy 
products and meat.

Our analysis highlights some clear winners, 
VRPH� QHXWUDO� RXWFRPHV� DQG� VRPH� ORVHUV�� :H�
believe the winners will be eggs, dairy, red meat, 
and fish. The losers will be carbohydrates and par�
ticularly sugar. In the neutral camp we find the veg�
HWDEOH� RLOV� DQG� FKLFNHQ�� ZKLFK� KDYH� H[SHULHQFHG�
the highest growth in the last fifty years, driven by 
their value proposition and the desire to eat less 
saturated fat.

 ř :H� H[SHFW� PHDW� FRQVXPSWLRQ� WR� JURZ� ����
RYHU�WKH�QH[W�ILIWHHQb\HDUV��:LWKLQ�WKLV��ZH�VHH�
red meat improving its current perception of a 
VRXUFH� RI� ŔEDGŕ� �VDWXUDWHG�� IDW�� 3RUN� DQG�
FKLFNHQ� VKRXOG� JURZ� VOLJKWO\� OHVV�� 7KH� PRYH�
IURP�QRQ�IDW�WR�IDW�EHQHILWV�SRUN�DQG�EHHI�RYHU�
FKLFNHQ�� EXW� FKLFNHQ� UHPDLQV� WKH� FKHDSHVW�
source of meat.

 ř On the oil front, we expect a little contraction 
��ŏ����� 7KH� WZR� OHDGLQJ� SURFHVVHG� RLOV��
FDQROD� DQG� VR\EHDQ� RLO� VKRXOG� GHFOLQH�� %RWK�
have a relatively positive image and will be able 
to counter the shift towards saturated fat and 
away from margarine and other products that 
rely on these oils. Palm should gradually 
improve its image and see the benefits of a 
WUHQG� WRZDUGV� ŔQDWXUDOŕ� RLOV�� :H� H[SHFW� LW� WR�
grow by 10% on a per capita basis compared 
to 15% for olive oil. Coconut oil is mostly satu�
rated and should grow faster from a very low 
base, as saturated fat becomes a “good” fat.

 ř Fish should grow in line with historical trends 
and so should nuts. Eggs should be the big win�
QHU��WKH�FKROHVWHURO�KHDUW�OLQN�ZLOO�JUDGXDOO\�GLV�
appear from people’s minds and eggs are an 
DPD]LQJ� VRXUFH� RI� ERWK� IDW� DQG� SURWHLQ�� :H�
expect egg consumption to grow at a rate of 
���D�\HDU��%\�������ZH�H[SHFW� WKH�ZRUOG� WR�
consume close to 300 eggs a year per capita 
�MXVW�RYHU�ILYH�HJJV�DbZHHN��

 ř Finally, on the diary front, we expect butter and 
cheese to continue to grow at a fast pace, as 
KDV�EHHQ�WKH�FDVH�LQ�WKH�ODVW�����\HDUV��0LON�
DQG�PLON�UHODWHG�SURGXFWV�VKRXOG�JURZ�E\�����
RU� ����� D� \HDU�� %XWWHU� VKRXOG� FRQWLQXH� WR�
replace margarine and benefit from the full ban 
RQbWUDQVIDWV��0HGLFDO�UHVHDUFK�VKRZV�WKDW�IXOO�
fat diary is either beneficial or neutral in terms 
RI�&9'�ULVN�
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Geographical differences

,Q�)LJXUHV����WR�����ZH�VKRZ�WKH�H[SHFWHG�FKDQJHV�LQ�
fat consumption versus historical trends for the world, the 
U.S., China, Europe, India and Australia.

For the U.S., we forecast meat consumption to trend 
higher, again with red meat in the lead. Eggs consumption 
VKRXOG�JURZ�WR�����D�\HDU��DOPRVW�RQH�D�GD\��IURP�����
FXUUHQWO\��$PRQJ� WKH�VROYHQW�H[WUDFWHG�RLOV��ZH�H[SHFW�D�
small decline, with soybean oil still as the best selling, 
LQFOXGLQJ�WKH�QHZ�KLJK�ROHLF�YHUVLRQV��%XWWHU�VKRXOG�JURZ�
IDVWHU�DV�WKH�PDUNHW�OHDUQV�WKH�EHQHILWV�RI�HDWLQJ�EXWWHU�DQG�
WKH�QHJDWLYH�SHUFHSWLRQ� OLQNHG�WR�VDWXUDWHG�IDWV�JUDGXDOO\�
GLVDSSHDUV�� :H� ZLOO� DQDO\]H� VKRUWO\� KRZ� WKHVH� IRUHFDVWV�
compare to historical consumption levels.

For Europe, we expect red meat consumption per cap�
ita to grow 9%, and poultry 19%. The levels we forecast 
for red meat consumption in 2030 are 13% below 1990 
levels. Fish consumption should grow slower at 12%, as 
consumption is already at a relative high level and avail�
DELOLW\� LV� PRUH� FRQVWUDLQHG�� 0LON�� FKHHVH� DQG� \RJXUW�
should expand 11% or 0.7% a year, but butter consump�
WLRQ�VKRXOG�JURZ����D�\HDU��7KH�����NJ�SHU�FDSLWD�ZH�
assume for 2030 is almost 10% below the consumption 
levels in 1990.

(JJ�FRQVXPSWLRQ�VKRXOG�VN\URFNHW�WRR�DQG�H[SDQG�E\�
����RU�RYHU����D�\HDU�WR�����HJJV�D�\HDU�SHU�SHUVRQ��
7KLV�LV�RYHU�����KLJKHU�WKDQ�WKH�SUHYLRXV�UHFRUG�OHYHOV�RI�
������EXW�WKH�VRIWHQLQJ�RI�WKH�VWDQFH�RQ�IDW�DQG�WKH�FRP�
plete dismissal of the perceived negative effects of cho�
OHVWHURO� LQWDNH�VKRXOG�HQVXUH�VWURQJ�JURZWK� LQ� WKLV� IRRG�
item. Finally, vegetable oil consumption on a per capita 

EDVLV�VKRXOG�UHPDLQ�EDVLFDOO\�IODW��VROYHQW�H[WUDFWHG�
oils should decline 10%; natural oils should grow 
by 30% or more, albeit from a smaller basis.

China experienced a massive food consumption 
boom in the last fifty years with the quantity of food 
SHU�FDSLWD�FRQVXPHG�GRXEOLQJ�IURP������WR�������
:H�H[SHFW� LW� WR�H[SDQG�IXUWKHU�E\�����IURP�QRZ�
until 2030. Vegetable oil consumption should grow 
E\������PHDW�E\�����RU������D�\HDU��DQG�ILVK�E\�
less than 10%, as consumption is already 77% 
KLJKHU� WKDQ� WKH� ZRUGŒV� DYHUDJH�� 0LON� SURGXFWV�
should be the big winners continuing a trend that 
VWDUWHG�D�GHFDGH�DJR��:H�H[SHFW�FRQVXPSWLRQ�RI�
PLON�SURGXFWV�WR�JURZ�����RU�DOPRVW����D�\HDU�

The Indian diet is light on meat, fish and eggs; 
we expect this to remain the case. Food consump�
tion overall should expand by 1% a year, versus a 
0.7% average increase over the past fifty years. 
Vegetable oils should grow 13%; red meat should 
remain flat, but the poultry segment should expand 
by over 2% a year.

:KR� VKRXOG� EH� WKH� PDLQ� ZLQQHUV"� (JJV�� PLON�
DQG� ILVK�� (JJ� FRQVXPSWLRQ� VKRXOG� JURZ� ����� D�
\HDU� WR� D� VWLOO� ORZ� OHYHO� RI� ��� HJJV� SHU� SHUVRQ� D�
\HDU��)LVK�FRXOG�H[SDQG�IURP�D�ORZ�OHYHO�RI��NJ�SHU�
SHUVRQ�WR���NJ��VWLOO�ZHOO�EHORZ�WKH�ZRUOG�DYHUDJH���
Finally dairy products should show strong growth: 
PLON�UHODWHG�SURGXFWV�XS�����RU�DOPRVW����D�\HDU�
and butter/ghee up 55% or 3% a year.
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For Australia, we expect beef consumption to 
grow by 10%; fish consumption should grow more 
slowly at 5%, as Australians already consume a 
relatively high level of fish. Egg consumption should 
almost double to 210 a year per person, 10% 
DERYH� WKH� OHYHOV� FRQVXPHG� LQ� WKH� ����V�� 0LON��
cheese and yogurt should expand 3% overall, as 
FRQVXPSWLRQ�LV�DOUHDG\�UHODWLYHO\�KLJK��%XWWHU�FRQ�
VXPSWLRQ�VKRXOG�JURZ�E\�����DQG�UHDFK����NJ�SHU�
person a year; less than half the levels consumed in 
������)LQDOO\��YHJHWDEOH�RLO�FRQVXPSWLRQ�RQ�D�SHU�
capita basis should remain flat, with palm oil best 
SRVLWLRQHG�WR�JURZ�DQG�JDLQ�IXUWKHU�PDUNHW�VKDUH��
:H�H[SHFW�FRQVXPSWLRQ�RI�FDQROD�RLOŐZKLFK�LV�WKH�
PRVW�SRSXODU�RQHŐWR�GHFOLQHbVOLJKWO\�

Are these forecasts realistic?

These forecasts cannot by definition be fully 
DFFXUDWH��:H�DUH� ORRNLQJ�RYHU�D�ILIWHHQ�\HDU�VSDQ�
and assessing changes in consumer behavior. 
However, our estimates in terms of individual food 
consumption should be close—within a 10% upper 
DQG� ORZHU� OLPLWŐWR� WKH�PRVW� OLNHO\�RXWFRPH��+LV�
torical trends have been quite clear over the past 
������\HDUV�DQG�VRPH�RI�WKH�FKDQJHV�ZH�IRUHFDVW�
are already gradually happening.

A few points will give a sense of the magnitude 
of the change: 

 ř %XWWHU�VDOHV�ZHUH�XS�����\HDU�RQ�\HDU� LQ� WKH�
8�6�LQ������DQG�DUH�XS����LQ�WKH�ILUVW���PRQWKV�
of this year; note that butter imports were up 
������%XWWHU�YROXPH�VDOHV�LQ�WKH�8�.��LQ������
were up 9% year on year

 ř Sales of nuts in the U.S. grew at an annual rate 
RI�DOPRVW����RYHU�WKH�ODVW�WKUHH�\HDUV���

 ř Sales of eggs in the U.S. were up 2% in the 
twelve months ending July this year in volume 
terms, and organic eggs are up 21%; in the U.K. 
HJJV�VDOHV�ZHUH�XS����LQ������RYHU�����

 ř :KROH� PLON� YROXPH� VDOHV� LQ� WKH� 8�6�� LQ� ILUVW�
KDOI� RI� �����ZHUH� XS������ZKLOH� VNLP�PLON�
ZDV�GRZQ�����

 ř 'XUXP� SDVWD� VDOHV� LQ� :HVWHUQ� (XURSH� ZHUH�
down 13% in the last five years, with Italy show�
ing a 25% decline. In the U.S. volumes are down 
����%UHDG�FRQVXPSWLRQ�LQ�)UDQFH� LV�GHFOLQLQJ�
at a rate of 1.5% a year. 

%H\RQG� WKHVH� UHFHQW� WUHQGV��ZH� FDQ� DOVR� WHVW�
how sensible our forecasts are, in three more ways:
1. Compare annual growth rates for the period 

����ŏ�����ZLWK�WKRVH�ZH�IRUHFDVW�IRU�WKH�QH[W�
fifteen years.

���&KHFN� FRQVXPSWLRQ� OHYHOV� RI� HDFK� ŔIDW�ULFKŕ�
food relative to its long term historical trend (e.g. 
����\HDUV��

���,GHQWLI\� WKH� NH\� TXDOLW\� GULYHUV� RI� ŔFRQVXPHUVŒ�
food demand” and test our forecast relative to 
WKH�RXWORRN�IRU�HDFK�

1. New and historical “fat” growth trends

:H�FOHDUO\�EHOLHYH�WKDW�RYHU�WKH�QH[W�ILIWHHQ�\HDUV�WKHUH�
will be an acceleration in the historical growth trend of fat 
FRQVXPSWLRQ��2XU�ERWWRP�XS�IRUHFDVW�IRU� IRRG�FRQVXPS�
WLRQ�VXJJHVWV�WKDW�IDW�LQWDNH�ZLOO�JURZ�DW������D�\HDU�IURP�
QRZ�XQWLO� ����� YHUVXV������D� \HDU�EHWZHHQ������DQG�
������:LWKLQ�WKLV�VDWXUDWHG�IDW�VKRXOG�JURZ�DW����D�\HDU�
YHUVXV�DQ�KLVWRULFDO�WUHQG�RI�������,W�LV�ELJ�FKDQJH��EXW�WKLV�
whole report supports this conclusion.

+RZ�GR�RXU�QXPEHUV�FRPSDUH�WR�WKH���������RXWORRN�
SXEOLVKHG�WKLV�\HDU�E\�WKH�2(&'�DQG�)$2"�2Q�WKH�PHDW�
IURQW�� 2(&'�)$2� LV� IRUHFDVWLQJ� ���� JURZWK� EHWZHHQ�
����� DQG� ������ 7KLV� LPSOLHV� ����� D� \HDU� YHUVXV� RXU�
estimate of 1.3% a year on a per capita basis. Adjusted 
for population growth—almost 1% a year—we have 
�����D�\HDU��FOHDUO\�PXFK�KLJKHU��)RU�PLON��2(&'ŏ)$2�
is projecting 2.5% annual growth; we expect total con�
VXPSWLRQ�SHU�FDSLWDŐLQFOXGLQJ�PLON�SURGXFWV� OLNH�\RJXUW�
DQG� FKHHVHŐWR� JURZ� E\� ����� D� \HDU� RQ� D� SHU� FDSLWD�
EDVLV�RU������IRU�WRWDO�GHPDQG��)LQDOO\�IRU�ILVK��2(&'�
FAO expects total aquaculture and capture to grow at 
�����D�\HDU��ZH�HVWLPDWH�WRWDO�FRQVXPSWLRQ�SHU�FDSLWD�WR�
JURZ�DW�DOPRVW������D�\HDU�RU������IRU�WRWDO�GHPDQG�

%DVHG�RQ�WKHVH�FRPSDULVRQV��VRPH�SHRSOH�PLJKW�ILQG�
our estimates too high relative those developed by the 
2(&'�DQG�)$2��+RZHYHU��WKHUH�DUH�WZR�LPSRUWDQW�LVVXHV�
WR�FRQVLGHU��)LUVW��ZH�DUH�SURMHFWLQJ�FRQVXPSWLRQ��2(&'ŏ
)$2�LV�SURMHFWLQJ�SURGXFWLRQ��7KLV�LV�D�OLWWOH�OLNH�FRPSDULQJ�
DSSOHV�DQG�RUDQJHV��6WRFNV�RI�SURFHVVHG�PHDW�RU�SRZGHU�
PLON� IRU� H[DPSOH� FDQ� DIIHFW� WKH� EDODQFH� EHWZHHQ� FRQ�
sumption and production. Second, we are using FAO data 
ZKLFK�DUH�QRW�DGMXVWHG�IRU�ZDVWH��VXSSO\�GDWD���2YHU�WKH�
years, we have become more efficient in avoiding waste 
SDUWLFXODUO\�LQ�HPHUJLQJ�PDUNHWV�ZKLFK�DFFRXQW�IRU�����
of the world population (for example with introduction of 
UHIULJHUDWRUV��� 6R� WUXH� FRQVXPSWLRQ� PLJKW� KDYH� EHHQ�
growing faster than suggested by the historical trends we 
KDYH�VKRZQ�SUHYLRXVO\��)$267$7��DQG�LQ�WKH�2(&'�)$2�
RXWORRN�UHSRUW�

2. Consumption of specific foods vs. historical levels

:H� SURYLGHG� D� IHZ� KLVWRULFDO� UHIHUHQFH� SRLQWV� IRU�
Europe and Australia; the same are not relevant for India 
and China given the economic boom these countries have 
H[SHULHQFHG�LQ�WKH�ODVW�������\HDUV��7KH�8�6��LV�D�FOHDU�
example of a country that changed “fat” direction in the 
����V�DQG�LV�QRZ�OLNHO\�WR�UHYHUVH�D�ILIW\�\HDU�WUHQG��6R��
LW�PLJKW�EH�ZRUWK�FKHFNLQJ�KRZ�UHDOLVWLF�RXU�DVVXPSWLRQV�
on food consumption relative to historical trends are. 
/HYHUDJLQJ�WKH�86'$�GDWDEDVH�RQ�IRRG�FRQVXPSWLRQ�WKDW�
JRHV�EDFN�WR�������ZH�FDQ�FKHFN�KRZ�RXU�IRUHFDVW�IRU�
IRRG�FRQVXPSWLRQ�IRU������VWDFNV�XS�UHODWLYH�WR�KLVWRULFDO�
patterns.

)RU� DOO� WKH� IRRGV� ZH� FRXOG� WUDFH� EDFN� WR� ������ ZH�
FKHFNHG�IRU� WKH�SRLQWV�RI�KLJKHVW�DQG� ORZHVW�FRQVXPS�
WLRQ��WKH�VWDUWLQJ�SRLQW�DW�������D�PLG�SRLQW�DW������DQG�
WKH�ODWHVW�DYDLODEOH�GDWD��XVXDOO\������RU�������

In the case of butter for example, we can see that our 
IRUHFDVW� RI� ���� SRXQGV� D� \HDU� LV� ���� EHORZ� WKH� ���
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Global food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated ��� 35% ��� ���� 2.0%

Monounsaturated ��� 39% 39% 1.0% 1.3%

2PHJD�� 19% 23% 17% 1.3% �����

2PHJD�� 2% 3% 3% ���� 0.7%

Total 100% 100% 100% 0.9% 1.3%

5DWLR�RPHJD���RPHJD�� ��� 7.2 ���

Source: FAOSTAT. Credit Suisse estimates

Figure 55

U.S. food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated ��� 32% 35% ������ 0.9%

Monounsaturated 37% 35% ��� ���� 0.7%

2PHJD�� 19% 29% 25% 1.3% �����

2PHJD�� 2% �� �� ���� 0.0%

Total 100% 100% 100% 0.5% 0.5%

5DWLR�RPHJD���RPHJD�� ��� 7.2 ���

Source: FAOSTAT. Credit Suisse estimates

)LJXUH���

China food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated 29% 35% ��� ���� 2.1%

Monounsaturated ��� ��� ��� ���� ����

2PHJD�� 31% 20% 17% 3.1% 1.0%

2PHJD�� 3% 3% 3% ���� 1.0%

Total 100% 100% 100% ���� 1.7%

5DWLR�RPHJD���RPHJD�� 9.3 ��� ���

Source: FAOSTAT. Credit Suisse estimates
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Figure 57

Europe food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated ��� 35% ��� 0.3% 1.1%

Monounsaturated 39% ��� ��� ���� 0.7%

2PHJD�� ��� 19% 17% 1.0% �����

2PHJD�� 2% 3% 2% 1.2% 0.3%

Total 100% 100% 100% ���� 0.7%

5DWLR�RPHJD���RPHJD�� ��� ��� 7.1

Source: FAOSTAT. Credit Suisse estimates

)LJXUH���

India food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated ��� 37% ��� 1.2% 2.5%

Monounsaturated ��� ��� ��� 1.0% ����

2PHJD�� 23% ��� 19% 1.2% 0.5%

2PHJD�� 2% 3% 3% 2.1% 1.2%

Total 100% 100% 100% 1.2% ����

5DWLR�RPHJD���RPHJD�� 11.0 7.2 ���

Source: FAOSTAT. Credit Suisse estimates

Figure 59

Australia food consumption evolution forecast by fat type

Percentage daily calories Annual growth

1961 2011 2030 2011/1961 2030/2011

Saturated ��� 37% ��� ����� 0.3%

Monounsaturated ��� ��� ��� 0.3% 0.1%

2PHJD�� 9% ��� 15% 1.3% �����

2PHJD�� 2% 3% 3% ���� �����

Total 100% 100% 100% 0.1% 0.1%

5DWLR�RPHJD���RPHJD�� 5.7 5.3 5.1

Source: FAOSTAT. Credit Suisse estimates



pounds consumed in 1909, just 12% more than what 
$PHULFDQV�FRQVXPHG�LQ������DQG�����KLJKHU�WKDQ�WKH�
����SRXQGV�WKH\�FRQVXPHG�RQ�DYHUDJH�LQb�����

In the case of beef, Americans consumed 59 pounds 
a year in 1909; our forecast for 2030 of 72 pounds is 
����KLJKHU�WKDQ�WKDW�DQG����KLJKHU�WKDQ�WKH�PLG�SRLQW�
LQ�������+RZHYHU�WKLV�IRUHFDVW�LV�VWLOO�����ORZHU�WKDQ�WKH�
UHFRUG� ��� SRXQGV� SHU� FDSLWD� FRQVXPHG� LQ� ������ 2XU�
IRUHFDVW�IRU�RYHUDOO�PHDW�FRQVXPSWLRQ�RI�����SRXQGV�SHU�
SHUVRQ�IRU������LV�����KLJKHU�WKDQ�LQ�������EXW�MXVW����
higher than the record high of 170 pounds per person 
LQb�����

Finally, for eggs, our forecast of 350 eggs per year per 
person for 2030 is 23% higher than consumption levels 
LQ������RI�����HJJV�SHU�SHUVRQ��DQG�����KLJKHU�WKDQ�LQ�
�����EXW�H[DFWO\� WKH� VDPH�DV�$PHULFDQV�FRQVXPHG� LQ�
����� DQG�����EHORZ� WKH� UHFRUG����� HJJV� SHU� FDSLWD�
FRQVXPHG�LQ�������1RWH�WKDW�WKH�LPSOLHG�JURZWK�IRUHFDVW�
for egg consumption is 2.2% a year, consistent with the 
trend of the last 12 months.

3. Consumer: key drivers

Another way to test our forecast—in a more 
qualitative way—is to develop a “value” matrix 
ZKLFK� WDNHV� LQWR� DFFRXQW� WKH� UHVXOWV� RI� RXU� FRQ�
VXPHU� VXUYH\� DQG� WKH� OLNHO\� LPSDFW� RI� PHGLFDO�
UHVHDUFK�RQ�WKH�WRSLF��:H�EHOLHYH�WKDW�IDFWRUV�VXFK�
as Natural Origin, Healthier or Sensory/Taste 
H[SHULHQFH�DUH�NH\�WR�WKH�ORQJ�WHUP�VXFFHVV�RI�DQ\�
product in the food sector. How does each of the 
ŔIDW�ULFKŕ�IRRGV�ZH�DQDO\]HG�DERYH�IDUH�UHODWLYH�WR�
WKLVbPDWUL["

6HYHUDO�ŔIDWW\�IRRGVŕ�VFRUH�ZHOO�RQ�WKUHH�RU�PRUH�
of these attributes: olive oil, fish, nuts, dairy products 
�FKHHVH�DQG�\RJXUW��DQG�HJJV��5HG�PHDW��FKLFNHQ�
DQG�YHJHWDEOH�RLOV�DUH�PRUH� LQ�D�QHXWUDO� ]RQH��EXW�
they stand to benefit from the overall trend towards 
consuming more fat and in the case of red meat 
more saturated and monounsaturated fats.

There are no clear losers within the fat group. 
This is pretty logical as the main shift will be from 
carbohydrates to fat. The correction of one major 
QXWULWLRQDO� PLVWDNHŐLI� QRW� WKH� ELJJHVWŐLV� ILQDOO\�
under way on a global basis.

)$7��7+(�1(:�+($/7+�3$5$',*0 70
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Key drivers – consumers

Natural 
origin / less 
processing Taste

Packaging / 
easy to use / 

perishable Ethical Price

Expected-
change in 

health 
perception

%XWWHU

Margarine

%HHI

3RUN

&KLFNHQ

Eggs

Fish

Nuts

Soybean oil

Canola oil

Sunflower oil

Olive oil

Palm oil 

Coconut oil

0LON

Cheese

Source: Credit Suisse
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AHA – American Heart Association. It is the oldest and 
ODUJHVW�YROXQWDU\�RUJDQL]DWLRQ�LQ�WKH�8�6��GHGLFDWHG�WR�ILJKWLQJ�
KHDUW�GLVHDVH�DQG�VWURNH��,W�IXQGV�UHVHDUFK��DGYRFDWHV�SXEOLF�
health policies, and provides public health education in a vari�
ety of ways.

Case control or cohort study – a type of epidemiological 
study where subjects diagnosed with a disease or condition 
DUH�FRPSDUHG�WR�KHDOWK\�FRQWUROV�DQG�ULVN�IDFWRUV��H�J���GLHW��
H[HUFLVH�� VHUXP� FKROHVWHURO�� DUH� DVVHVVHG�� XVXDOO\� UHWURDF�
tively. This type of study can be relatively inexpensive since 
subjects are often assessed only once and are not followed 
over time.

Clinical trial – a type of study in which participants are 
assigned to receive one or more interventions so that research�
HUV� FDQ� HYDOXDWH� WKH� HIIHFWV� RI� WKH� LQWHUYHQWLRQV� RQ� KHDOWK�
UHODWHG�RXWFRPHV��$�ŔUDQGRPL]HGŕ�WULDO�LV�RQH�WKDW�DVVLJQV�SDU�
ticipants to different study arms by chance. A “controlled” trial 
KDV�D�FRQWURO�JURXS�WKDW�GRHV�QRW�UHFHLYH�WKH�LQWHUYHQWLRQ�V���$�
ŔUDQGRPL]HG� FRQWUROOHG� FOLQLFDO� WULDOŕ� LV� FRQVLGHUHG� WKH� JROG�
standard of clinical trials and of scientific evidence generally.

CVD – Cardiovascular disease is a general term that 

%ORRG�
IORZ�WR�WKH�KHDUW��EUDLQ�RU�ERG\�FDQ�EHbUHGXFHG�DVbWKH�UHVXOW�RI�
a blood clot� �WKURPERVLV��� RU� E\b D�EXLOG�XS�RI� IDWW\� GHSRVLWV�
LQVLGH�DQ�DUWHU\� WKDWb FDXVH� WKH�DUWHU\� WR�KDUGHQ�DQG�QDUURZ�
�DWKHURVFOHURVLV�

CHD – Coronary heart disease is a form of cardiovascular 
GLVHDVH��$�EXLOG�XS�RI�IDWW\�GHSRVLWV�FDOOHG�SODTXH��SODN��EXLOGV�
up inside the coronary arteries.

Epidemiological study – a type of study that identifies the 
incidence of disease or some other condition across a popula�
tion. Nutritional epidemiology involves assessing the diet of a 
population, sometimes periodically, and correlating that infor�
mation with eventual health outcomes. These studies can 
GHPRQVWUDWH�DVVRFLDWLRQV�EXW�QRW�FDXVDWLRQ��$OVR�NQRZQ�DV�DQ�
“observational” study.

Fatty Acids – chains of carbon atoms surrounded by 
hydrogen atoms. Individual fatty acids can be saturated or 
XQVDWXUDWHG��7KUHH�IDWW\�DFLGV�ERXQG�WRJHWKHU�OLNH�D�SLWFKIRUN�
are called triglycerides.

HDL-cholesterol – the type of cholesterol in high density 
OLSRSURWHLQV� WKDW� LV� NQRZQ� DV� ŔJRRGŕ� EHFDXVH� SHRSOH� ZLWK�
KLJKHU�OHYHOV�WHQG�WR�KDYH�D�ORZHU�ULVN�IRU�KHDUW�GLVHDVH��+'/�
cholesterol is a fraction of total cholesterol.

LDL-cholesterol – the type of cholesterol in low density 
OLSRSURWHLQV�WKDW�LV�NQRZQ�DV�ŔEDGŕ�EHFDXVH�SHRSOH�ZLWK�YHU\�
KLJK�OHYHOV�WHQG�WR�KDYH�D�KLJKHU�ULVN�RI�KHDUW�GLVHDVH�

Monounsaturated fats – fats in which the fatty acids con�
tain only one double bond. The most common monounsatu�
rated fat is called “oleic,” the type most abundant in olive oil.

Polyunsaturated fats - fat in which the fatty acids contain 
multiple double bonds. Polyunsaturated fats include vegetable 
oils, such as soybean, corn, safflower, sunflower, cottonseed 
and rapeseed, the main oil in canola.

Saturated fats - the fats that have no double bonds in the 
fatty acids they contain. These fats are found predominantly in 
animal foods, such as eggs, dairy, and meat, as well as in palm 
and coconut oils.

Trans fats – the fats that contain fatty acids with a double 
bond in the “trans” configuration. A “trans” bond creates a mol�
HFXOH� LQ� D� ]LJ]DJ� VKDSH�� DOORZLQJ� DGMDFHQW� IDWW\� DFLGV� WR� OLH�
nearly against each other, resulting in a fat that can be a solid 
at room temperature. The other type of double bond, called 
ŔFLV�ŕ�FUHDWHV�8�VKDSHG�PROHFXOHV�WKDW�FDQQRW�VWDFN�WRJHWKHU�
and therefore create oils.

Triglycerides – a form of fatty acids circulating in the 
blood. Triglycerides are comprised of three fatty acids joined 
together at their ends by a glycerol molecule, in the shape of a 
SLWFK�IRUN��6LQFH�WKH�����V��KLJK�WULJO\FHULGHV�KDYH�EHHQ�FRQ�
VLGHUHG�D�ELRPDUNHU�IRU�KHDUW�GLVHDVH�

Unsaturated fats – the fats with fatty acids that contain 
HLWKHU�RQH�GRXEOH�ERQG��PRQR�XQVDWXUDWHG��RU�PRUH��SRO\XQ�
VDWXUDWHG��

WHO�ŏ�7KH�:RUOG�+HDOWK�2UJDQL]DWLRQ��,WV�SULPDU\�UROH�LV�WR�
direct and coordinate international health within the United 
1DWLRQVŒ�V\VWHP��7KH�PDLQ�DUHDV�RI�ZRUN�DUH�KHDOWK�V\VWHPV��
SURPRWLQJ�KHDOWK� WKURXJK�WKH� OLIH�FRXUVH��QRQ�FRPPXQLFDEOH�
and communicable diseases; corporate services; prepared�
ness, surveillance and response.

Glossary
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General disclaimer / Important information

This document was produced by and the opinions expressed are those of Credit Suisse as of the date of writing and are subject to change. It has been prepared 
solely for information purposes and for the use of the recipient. It does not constitute an offer or an invitation by or on behalf of Credit Suisse to any person to 
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