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Introduction
Research in recent years has generated compelling evidence that sugar (i.e., added sugar) poses serious dangers to our health. This paper summarizes our present knowledge regarding the relationship between sugar intake and health. We then propose the most appropriate guidelines. 
Sugar consumption in South Africa
The diet of South Africans has been evolving rapidly in recent decades. There has been a substantial increase in consumption of added sugar by the black population, especially in urban areas. As a result there is now much overlap between sugar intake in South Africa with that in the USA. Note: “sugar” refers to added sugar; it excludes sugar naturally present in such foods as fruit or milk.
There is great variability in sugar intake across the country due to such factors as age, gender, socio-economic status, and desire to consume a healthy diet. Intake is generally higher in urban areas than in rural areas. The actual intake of sugar is uncertain but the following numbers are reasonably accurate. Children typically consume about 40-60 g/day, possibly rising to as much as 100 g/day in adolescents. This represents about 5-10% of dietary energy (% E), but could be as much as 20% in many individuals. Urban black adults consume approximately 52 g/day of sugar (11% E); women consume 51 g/day (15% E) in the youngest group, falling to 38 g/day (11% E) in the oldest. 
The largest source of added sugar in the diet is table sugar, followed by sugar-sweetened beverages (SSBs), jam, biscuits, sweets (candy), and breakfast cereals. 

Sugar and intake of vitamins and minerals
Sugar is devoid of all micronutrients. It can be predicted, therefore, that diets rich in sugar will have a poor content of micronutrients. Several studies have shown this, although the evidence is not completely clear. 

Sugar and dental caries

Tooth decay is a widespread problem in South Africa. A large body of evidence has demonstrated a strong connection between sugar intake and dental caries. Risk of caries increases when sugar is consumed more frequently, and when in a form that is retained in the mouth for relatively long periods (for example, sucking sweets, if eaten slowly, rather than SSBs).
Key recommendations for the prevention of dental caries are as follows: avoid frequent consumption of juice or SSBs; restrict sugar-containing foods to mealtimes; and restrict sugar-containing snacks that remain in the mouth for long periods, such as sweets. Pre-school children should not sleep with a feeding bottle. 
Sugar and disease
Sugar, especially SSBs, has now been clearly linked with several other health problems. Strong evidence points to a role for SSBs in causing type 2 diabetes. Some evidence implicates SSBs as a factor in cardiovascular disease (CVD). Excessive consumption of SSBs may also adversely affect various risk factors for CVD; this includes raising the blood level of triglyceride and lowering HDL-cholesterol. 
Much like many other countries South Africa has been experiencing a rapid increase in the prevalence of overweight and obesity, especially among females and urban residents. We now have strong evidence pointing to sugar as playing a major role. The evidence is especially strong that frequent consumption of SSBs leads to weight gain. These findings are not surprising as sugar-rich foods have poor satiety (ability to satisfy the appetite) and therefore induce an increased energy intake. Sugar-fat mixtures, as in cakes and biscuits, are often both tasty and appealing and therefore encourage overeating. Of particular importance these foods are concentrated sources of energy.
Sugar and disease: a summary

Sugar is clearly a major factor that causes dental caries. Research studies published in recent years reveal that a relatively high intake of added sugar, especially SSBs, plays a significant role in obesity and type 2 diabetes, and probably in CVD. While the evidence of harm is strongest for SSBs, all foods with added sugar are potentially harmful.
Dietary recommendations

The American Heart Association recently proposed an upper limit for added sugar in the diet:  100 calories (420 kJ, 25 g) per day for women or 150 calories (630 kJ, 37.5 g) for men. This is about 5-6% of dietary energy (E). This can be viewed as an “ideal” upper limit but is probably too low to be accepted by most people. For that reason an appropriate upper limit for intake of added sugar is 10% E. However, for people at increased risk of the harmful effects of sugar (people who are overweight or obese, have pre-diabetes, or who drink non-fluoridated water) an intake of under 6% E is advisable. 
The above guidelines are appropriate for health professionals. However, the general population should use food-based dietary guidelines. The current South African sugar guideline is: “Use food and drinks containing sugar sparingly and not between meals”. This should not be changed. Extra information can be added as follows. A 355-ml tin of SSB contains approximately 40 g of sugar (150 calories, 630 kJ). Drinking one tin per day translates to about 6-7% E. Ideally, therefore, everyone should limit consumption of SSBs to one tin per day, or the equivalent amount of added sugars from other foods.  
Infants and young children should not be given beverages with added sugar. Infants should not be allowed to lie down with a bottle. As children grow they will demand sweetened foods and drinks. In order to help prevent dental caries the frequency of intake should be limited, and sugar-rich foods consumed only with meals where possible. 

Fruit juices are far more nutritious than SSBs as they have a rich content of micronutrients and phytochemicals, but their ease of consumption (low satiety) means they can contribute excessive energy. Intake of fruit juices should therefore not exceed about 125-250 mL (1-2 servings) per day. Vegetable juices are preferable as they have less carbohydrate. Whole fruit and vegetables are preferable to juices as they provide fibre and satiety.
Public health intervention
Excessive intake of sugar is a public health challenge. Issuing dietary guidelines is helpful but is unlikely to have a major impact on the dietary behaviour of the general population. Policy approaches may therefore be needed. Many policy options have been developed in order to encourage healthier eating, such as fiscal measures, restrictions on advertising of unhealthy foods, restrictions on the sale of unhealthy food to children in schools, and improved food labelling. We need to bear in mind that sugar is a low-cost source of food energy. For that reason poor people are pressured to buy sugar rather than fruit and vegetables. 
Key recommendations
· An appropriate upper limit for intake of added sugar for most people is 10% of energy (10% E). 
· For people at risk of the harmful effects of sugar the upper limit is under 6% E.

· Ideally, everyone should limit consumption of sugar-sweetened beverages to one tin per day, or the equivalent amount of added sugars from other foods (approximately 40 g of sugar; about 6-7% E).
· The South African sugar guideline should remain as: “Use food and drinks containing sugar sparingly and not between meals”.
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