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19.1 The economics and demography of dietary transitions

Changes in diet and nutrition will of course reflect underlying economic, social and demographic realities and so dietary patterns around the globe will show both geographic and temporal variations. There have been numerous attempts to identify fundamental stages in dietary changes through time, one of the most notable was by Barry Popkin (1993). The linkages between diet, the economy and demography will of course vary from place to place, and between different classes and income groups in a given culture, but Table 19.1 shows some suggested linkages between diet and the historical context based on various sources for transitions experienced by Westernised nations.


	Historic period
(Western Europe and USA)
Dates vary according to geographical area
	Economy
	Nutrition: diet and food production
	Demography: fertility, morbidity and health

	Pleistocene, hunter-gatherers, 150,000ya – 11,000 ya

	Subsistence hunter-gathering; stone tools, fire. Famine unlikely since a variety of foods collected
	Wild game, fish and shellfish, fruits, nuts berries, tubers. Varied diet.
	Low population density. Low fertility, high mortality. No disease epidemics

	Post Neolithic – c. 1750









	First Agricultural revolution. Gradual shift to monocultures. Labour intensive harvesting. Primitive technology. 
Periodic episodes of famine when crops fail




	Diet less varied than hunter gathering, cereals predominate. Stature declines compared to earlier period. Food storage through cooling, salting and smoking.
	High natural fertility, high infant and maternal mortality. Periodic epidemics: plague, smallpox, polio, TB. Some deficiency diseases (for example, Vitamin C and scurvy). Mostly rural population but some crowded towns and cities

	1750- 1950











	Second agricultural revolution and first and second industrial revolutions. Crop rotation and use of fertilisers. Increasing income disparity. Threat of famine recedes with improved crop varieties and better food storage systems. Occasional famine in areas with strong reliance on one crop, for example,. Irish potato famine 1845
	Rising meat consumption. Low variety but more protein and fruit and vegetables than previous period. Growth in stature.
Technological processing and preserving of food: refining, milling, canning.
	Cumulative population growth but fertility static then later declines. Infectious diseases (TB, small pox, cholera, polio) expand and then decline. Growth of massive cities, gradual move of population from rural to urban areas. 

	1950- 2000
The nutritional transition
	Mechanization of agriculture. Rising incomes and income disparities. Decline in heavy physical labour. Growth of service industries.
	Rising use of animal fat in diet. Reduction in fibre, rise in processed cereals and oils. Sugar consumption rising.
New methods of storing food: freezing, vacuum sealing. GM food stuffs
	Continued decline in fertility – the demographic transition. Life expectancy rises to 65 – 75 years. Rising obesity and lifestyle diseases: cardiovascular problems, hypertension, diabetes, cancer – the “epidemiological transition”. Decline in infectious diseases. Ageing population. 

	2000- 
Post Industrial?
	Continued growth in service sector. Robotization of manufacture. But growth in leisure exercise to offset sedentary lifestyles. Income growth slows, rise in home and leisure technologies.
	Slow reduction in fat in diet, increase in carbohydrates, fruits and vegetables. 
	Low fertility, increased life-expectancy. Rejuvenation of cities, but urbanization of rural areas. Ageing population. Health promotion measures bring about decline in coronary heart disease.



Table 19.1  Stages in the evolution of the modern Western  diet. Based on various sources including Grigg, 1995 ; and Popkin, 1993



19.2 Energy sources in modern diet nit available in Palaeolithic period


	Calories source
	Calories as % of typical UK diet
	Calories as % of typical American diet

	Cereals
	29
	23.9

	Milk products
	9
	10.6

	Sugar and confectionary
	5
	18.6

	Alcohol
	7
	4.4

	Totals
	50
	58.5



Table  19.2 Energy intake in typical UK and USA diets from foodstuffs unavailable to pre Neolithic humans. Source for UK data Lennox et al (2011), for US data Cordain (2005) and Grotto and Zied(2010)


19.3 Dietary fat
Most fats obtained through diet and stored in the body are triacyglycerides, meaning that three fatty acid molecules (hence triacyl-) are joined to a single glycerol molecule by an ester bond. Within this type of structure there are still many types of triacylglycerols but dieticians have found it useful to classify them according to their degree and type of saturation in the fatty acid group as follows:
· Saturated fatty acids (SFA). Here all the carbon-carbon (C-C) bonds of the fatty chain are saturated with hydrogen.
· Monounsaturated fatty acids (MUFA). Here one C-C bond in the fatty acid chain is unsaturated ( that is, C=C and not C-C)
· Polyunsaturated fatty acids (PUFAs). Here more than one C-C bond is unsaturated. PUFAs can be further divided into n-6PUFA and n-3 PUFA. The n-6 or n-3 prefix refers to the position of the double bond (C=C) at the 6th or 3rd bond position coming from the methyl end of the fatty acid chain. These are also sometimes called omega -6  and omega-3 fatty acids. 
· Finally there are “trans” and “cis” fatty acids. Most natural dietary sources of fat as cis fatty acids meaning that the continuation of the carbon chain either side of the double bond results in a kink in the chain structure. In trans fatty acids the carbon chain runs through the double bond at opposite ends and sides and so the chain is straight.. 


Trans fats

[image: Trans and cis fatty acids]

Figure 19.1 Trans and cis Oleic acid – a common fatty acid found in the human diet



19.4 BMI Values 


	Culture
	Average weight (kg)
	Total daily Energy Expenditure (kcals/day)

	Subsistence –level Agriculturist cultures (averages from 6 cultures*)
	Males


	58.6


	3123

	
	Females
	52.5
	2364

	Industrial Societies
	Males


	70.1
	2873

	
	Females
	58.0
	2234



Table 19.3 Energy expenditure of people in traditional subsistence level cultures compared to those in industrial societies. In modern cultures body size tends to be larger and energy expenditure smaller than traditional cultures. Data from: Leonard (2007); Kashiwazaki, H. (1999). Heart rate monitoring as a field method for estimating energy expenditure as evaluated by the doubly labelled water method. Journal of nutritional science and vitaminology, 45(1), 79-94; and Esparza, J., Fox, C., Harper, I. T., Bennett, P. H., Schulz, L. O., Valencia, M. E., & Ravussin, E. (2000). Daily energy expenditure in Mexican and USA Pima indians: low physical activity as a possible cause of obesity. International journal of obesity and related metabolic disorders: journal of the International Association for the Study of Obesity, 24(1), 55-59. * Cultures are: Aymara (Bolivia), 
Quichua (Ecuador) ,Coastal Ecuador, Gambia, Huli, and Thailand.


19.5 Cancer and Gene-environment mismatching

The skin tone of indigenous people (of long-standing residence in their homeland area) skin is likely to be a near optimal compromise between protection from UVR and allowing Vitamin D synthesis.  But for many populations, recent migrations (that is, the last few hundred years) have upset this balance and many people find themselves living in areas to which their skin tone is not ideally suited. The emigration of light-skinned Europeans to Australia in the 19th and 20th centuries is an obvious example leading to skin cancer in those groups as a real public health concern.
[bookmark: _GoBack]Another example is the large scale movement of Europeans to Canada and the USA over the last three hundred years. These people settled in Canada and the USA spreading over latitudes 250N in the south of Florida to 600N in Canada; and even though this range is not so different from that in Europe, people did not necessarily settle in their own original latitude band. The result is one gigantic natural experiment in skin exposure to different intensities of solar radiation. Now populations form northern Canada to Florida are subject to a variety of climatic conditions and degrees of cloud cover, and also have different ethnic mixes, but using large sample sizes it is possible to detect how the health effects of UVR vary with latitude.  Numerous studies have indeed established a link between latitude and mortality due to skin cancer (see Auerbach, (1961) for one of the earliest examples). In one study Elwood et al (1974) looked at skin cancer mortality in Canada and the USA according to latitude using data over a 17 year period (1950-67). A plot using a sample of their data is shown in Figure 19.2. The results support the idea that many humans are now living in latitudes to which their skin tone is not optimally adapted. The whole subject, however is quite complex with many confounding variables such as periods of outdoor activity, types of clothing worn and the protective effective of Vitamin D.  John Lee (1997) noted that the effect of latitude on melanoma rates in the USA has been declining steadily over the years 1950s-1990s. In other words the gradient of the line in Figure 19.2 has become shallower. He attributed this declining influence to increased geographic mobility, blurring the effect of residence at a specific latitude, and the increased use of sunscreens (see also Ivry et al, 2006). Guo-pei et al (2006) also found that ocular melanoma (skin cancer of the eyelids) decreased as latitude increased. This study also controlled for ethnicity by examining only non-Hispanic whites in the USA over the period 1992-2002.
[image: ]




Figure 19.2 Male mortality from skin melanomas against latitude of residence for regions in Canada and the USA. Data taken from Elwood et al, 1974, Table 1, p. 327.


Another example concerns breast cancer. Incidence rates vary across the world but tend to be higher in developed countries. In the UK and North American, for example, it is a condition that will affect about 13% of all women during their lifetime. It is estimated, however, that only about 2% of all cases are due to heritable mutations. Various authorities have suggested that a major contribution to the remaining 98% of cases comes from women’s exposure to the endogenous steroid hormones oestrogen and progesterone (Eaton et al, 1994; Strassmann 1999). The argument runs that, compared to those in traditional societies, women in industrial cultures experience early menarche, lower parity (number of births),later first births, a shorter nursing period and , crucially, a higher number of menstrual cycles over their lifespan. Beverley Strassman (1999) studied the Dogon people of Mali and found that Dogon women experienced on average about 8.6 live births and about 100 menses over their lifetime. In contrast, data from the USA and Switzerland suggests that women in developed societies experience over 300 menses during their lives. The significance of this difference is that during menstrual cycling ovarian hormones stimulate cell division and proliferation in the epithelium of the breast, thereby increasing the risk that a random genetic change could lead to cancer. Sure enough, the incidence of breast cancer among urban West Africans (a population for which data is available and who have similar menstrual patterns to the Dogon people) is about 1/12 of that of North American women.
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