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A spoonful of sugar helps the medicine go down!

There has been considerable debate on the impact of sugar in our 
daily diet. While the relationship between sugar and dental caries 
has long been known, the relationship of sugar to other disease 
conditions has only recently come to light. There is strong evidence 
to show that sugar-sweetened beverages increase the risk of the 
development of obesity1,2 and type 2 diabetes.3,4 

Furthermore, there is emerging evidence that increased sugar 
consumption also relates to micronutrient dilution,5 hypertension 
and coronary heart disease.6-8

International guidelines9 and national guidelines from many 
countries10 suggest that sugar should not exceed 10% of the 
energy (E) in the diet. The American Heart Association recently 
recommended that added sugar in the diet should not exceed 100 
calories (25 g) per day for women or 150 calories (37.5 g) for men.11 
This is equivalent to about 5-6% of dietary E. It has been suggested 
that a sugar intake of 10% E should be seen as an acceptable upper 
limit, while an intake of < 6% E is closer to the ideal intake. The latter 
would apply especially to people at increased risk of the negative 
health consequences of sugar, such as those who are overweight, 
have pre-diabetes, or who live in areas where the drinking water is 
not fluoridated.12 

The current average levels of sugar consumption in South Africa 
have generally not been shown to be excessive, but there is a wide 
variation in sugar intakes, from 2.5-18.2% E from added sugar 
intakes in six- to nine-year-old children [tertile means from 1999 
National Food Consumption Survey (NFCS) data],13 and 3.0-20.7% E 
from added sugar intakes (quartile means from Transition and Health 
during Urbanisation in South Africa study) (Venter at al, this issue of 
the South African Journal of Clinical Nutrition). 

However, there is recent evidence at the regional level to show 
that sugar intake in South Africa may be higher than expected. A 
study of children attending a school in Wynberg, Cape Town, found 
that the average consumption of soft drinks was 730 g [standard 
deviation (SD) 530g] per child per day, i.e. about two servings at 
350 g each. This implies that these children have a sugar intake 
of 40-80 g per day from soft drinks alone.14 Adolescents who were 
studied in Gauteng15 were also found to have very high intakes of 
sugar, approximating 16-20% of E intake. At age 10 years (year 
2000) their mean intake of sugar was 68 g [confidence interval (CI) 
62.5-73.1 g] per day, while at age 13 years (year 2003) intake for the 
same adolescents increased to 102 g (CI 95-109.7 g) per day, which 
is a very high intake.15 Given the wide regional variation in added 
sugar intakes,13 poor micronutrient intakes and high quadruple 
burden of disease affecting South Africa,16,17 sugar intakes could be 
problematic. 

The paper in this edition of the SAJCN by Venter et al investigates the 
relationship of added sugar consumption and micronutrient intakes 
in an adult South African population in transition. Internationally, 

several studies have investigated the impact of differences in sugar 
consumption on micronutrient intakes and micronutrient dilution 
which have been summarised in systematic reviews.18,19 These 
reviews concluded that the data were not consistent. However 
Gibson18 determined that there is some evidence that diets that 
contain a high proportion of added sugars are slightly lower in 
micronutrients than diets with a moderate proportion of added 
sugars. 

Analysis of the data is complicated by the many different 
methodological approaches which have been used. These 
relate to differences regarding the study design (cross-sectional 
observational studies and randomised controlled trials), dietary 
intake methodology (24-hour recall, food frequency questionnaires, 
weighed dietary records and food diarys) and dietary under-reporting. 
They also relate to differences in adjustments for variations in E 
intake, definition of sugar (total sugar, added sugar and non-milk-
extrinsic sugar), reporting of sugar intakes (g/day and % E intake), 
and reporting of micronutrient intakes (absolute, % recommended 
daily allowance, % recommended nutrient intake, prevalence of low 
intakes and micronutrient density intakes per 1000 kJ). In addition, 
it is to be expected that the impact of sugar on the micronutrient 
content of the diet varies according to the age of the population being 
studied. As micronutrient intakes are consistently positively related 
to E intakes,20 the risk of low micronutrient intakes and micronutrient 
dilution appears to be highest in diets with a high % of E intake 
from added sugar and a low total E intake.20 Thus populations 
most at risk of micronutrient dilution in relation to increased sugar 
intakes, will be those with highest micronutrient requirements in 
relation to E intakes, such as the elderly and children. The study by 
Venter et al, which investigates adults, does not fall in this category, 
and shows that absolute intakes of most micronutrients were 
significantly higher in the high-sugar consumers, who were also 
high E consumers. However, micronutrient dilution, i.e. micronutrient 
intake per 4.18 kJ, was found for most micronutrients in those who 
consumed the most added sugar compared to those who consumed 
the least added sugar. 

A further important consideration is the dietary context. Most studies 
have been carried out in developed countries where the E and 
micronutrient intake is adequate overall, food patterns are diverse 
and there are many processed foods, with added sugars which are 
fortified or enriched with micronutrients.21 Few studies have been 
reported from less developed countries. Two studies in South Africa 
have published evidence of micronutrient dilution.13,22 In a study of 
black elderly women, E, protein, fibre and a number of micronutrients 
were significantly lowest in women in the highest percentage E 
tertile.22 When data from the NFCS for children aged six to nine 
years were divided into tertiles of amounts of consumed sugar, it 
was shown that protein intake was significantly lower in the highest 
tertile of sugar intake than in the lowest (40 vs. 45 g per day, p-value 
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= 0.04), as was protein as % E (12 vs. 14% E, p-value = 0.02).13 
The intake of thiamine in the highest tertile of sugar intake was also 
significantly lower than in the lowest sugar tertile group (0.51 vs. 
0.65 mg per day, p-value = 0.0001). Therefore, the current study by 
Venter et al that investigated micronutrient intakes and micronutrient 
dilution in a sample of South African adults is a useful addition to the 
national and global literature. In less developed countries such as 
our own, micronutrient intakes have been shown to be inadequate, 
food patterns to have low dietary diversity, there has been a lack of 
nutrient-rich foods and a low intake of processed foods with added 
sugars that are fortified or enriched with micronutrients.13,16 Given 
these differences in dietary context between developed and less 
developed countries, the relationship between sugar intakes and 
micronutrient intakes could be different. 

Alexy et al21 showed in their study in Germany that the negative effect 
of added sugars on micronutrient density in the diet was masked by 
the positive impact of sweetened processed foods that were fortified 
with micronutrients. In the South African context, most sugar that is 
added to the diet, has been shown in the study by Venter et al and 
previous studies13,22,23 to derive from the intake of sweets, sugar and 
soft drinks (squash and cool drinks), none of which are fortified with 
micronutrients. 

The study by Venter et al also investigated one aspect of the sugar 
diet and health debate, i.e. the impact of added sugar intake on 
micronutrient intakes and micronutrient dilution in the diet. In 
terms of this question, all three sets of data that were published 
in South Africa [which investigated populations considered to be at 
greater risk (children and the elderly) and those who were relatively 
protected (adults)], have shown that in the dietary context of South 
Africa, increasing added sugar is associated with micronutrient 
dilution.13,22

The issue of a food-based dietary guideline (FBDG) on sugar was 

discussed during the first formulation of a FBDG in South Africa13 and 

has been recently reviewed.12 This recent review of the literature, 

that investigates a number of issues in relation to sugar, diet and 

health, has argued that the South Africa FBDG on sugar “use food 

and drinks that contain sugar sparingly and not between meals” 

should stand. An important underlying principle when considering 

diet and health is that individual foods and nutrients cannot be 

considered in isolation. Hence, the importance of FBDGs where 

dietary guidelines are considered as a group and consideration is 

given to dietary patterns.24 This approach is in line with sentiments 

that were expressed by Livingstone and Rennie who suggested that: 

“Rather than vilifying foods such as added sugars, the promotion 

of foods with a high ratio of nutrients to E against a background 

of variety, balance and moderation may be a better strategy for 

improving overall diet quality”.20 The South African FBDG aims to 

do just that. 
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