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A group of 36 dietitians and nutritionists evaluated the practical application of the glycaemic index (GI) of foods

during a master class at the 2002 South African Nutrition Congress (Potchefstroom, 5 - 9 November 2002). The

group reached consensus that the GI is a useful concept and a scientifically based tool to choose carbohydrate-

containing foods. The group agreed that the GI of a food reflects the immediate effect of the food on blood

glucose homeostasis. There was agreement that the habitual consumption of low-GI carbohydrate foods probably

reduces risk of cardiovascular disease through effects on lipid risk factors and that it probably improves

prevention and control of diabetes mellitus through effects on insulin resistance. The group further agreed that

the evidence that the GI of foods may play a role in planning of diets with higher satiety value, preventing and

controlling obesity and behavioural disorders, and improving physical performance, needs to be strengthened

with more research. There was consensus that there is sufficient potential and experience with low-GI diets to

support labelling of South African food products for GI, creating a mechanism to inform and educate the public

towards responsible use of the concept. However, the group also agreed that there are problem areas and

potential pitfalls in measuring and reporting the GI of foods, and therefore recommends standardisation of

methodology. There was consensus that more research on the GI of typical South African foods, knowledge and

attitudes of consumers, as well as the development of suitable teaching aids are needed.

During the 2002 South African Nutrition Congress
(‘Empowering nutrition: Broadening our horizons’,
Potchefstroom, 5 - 9 November 2002) a group of 36
dietitians and nutritionists participated in a master
class on the glycaemic index (GI). In formulating
desired outcomes for this master class, the group
indicated that, in addition to a better understanding of
the physiological basis and health relationships of low-
GI diets, the participants would like to reach consensus
on the practical use of the GI concept as a tool for their
clients/patients to choose carbohydrate-containing
foods for specific diets/purposes.

The objectives of this paper are to describe the
activities in the master class and to communicate and
motivate the consensus reached and statements
defined by this group.

*Editorial Note: This manuscript describes the
consensus reached at a defined period in the
evolution of our knowledge on the glycaemic index of
foods. It may therefore not reflect more recent
developments in the field.

The master class

Delegates to the congress registered for the master
class and received reading material to prepare for the
class. This included copies of the World Health
Organization/Food and Agriculture Organization
(WHO/FAO) report on the role of the GI in food choice,’
the 40 abstracts? of the FAO workshop on ‘GI and
health: The quality of the evidence’, the six papers*®
published as a supplement to the American Journal of
Clinical Nutrition: ‘'Is the glycaemic index important in
human nutrition?’, the international table® of GI and
glycaemic load (GL) values, and the Department of
Health's proposed regulations for GI labelling."

The objectives of the master class were to examine the
difference in the GI and GL concepts, the physiological
basis of the GI, and the evidence from the literature
regarding the immediate (acute, short-term) as well as
the long-term effects of low- versus high-GI foods and
diets. Attention was also paid to the ‘weak’ areas and
to the group’s experiences in using the GI concept in
their practices. The aims were to reach consensus on
the ‘state of the art’ and to formulate a number of
consensus statements that could be used as guidelines



by practising dietitians and nutritionists. However, as
can be seen from the literature used as basis for these
discussions, mainly consisting of reviews and
contributions to similar workshops and consultations on
the GI, no attempts were made to evaluate the
evidence from experimental studies in a systematic
way. Rather, the conclusions from the stated review
papers, combined with the outcomes of the discussions
of the experiences of the participants, guided the
formulation of the consensus statements. The
programme of the one-day master class consisted of
lectures in which the chemistry, biochemistry and
physiology of carbohydrates were discussed and the
review papers on the GI summarised, followed by
interactive discussions that led to the consensus
statements.

Statement 1

‘The concept of the GI of foods is based on sound
physiological principles and what is known
about carbohydrate metabolism. It, therefore,
has a potential use in choosing carbohydrate-
containing foods for specific diets.’

The group accepted the WHO/FAO definition of the GI
as the incremental area under the blood glucose
response curve of a 50 g carbohydrate portion of a test
food expressed as a percentage of the response to the
same amount of carbohydrate from a standard food
(either white bread or glucose) taken by the same
subject.’ According to this definition the GI of a food
reflects its blood glucose-raising potential.' The
chemistry and classification of dietary carbohydrates,
digestion of carbohydrates in the small bowel,
fermentation of undigested carbohydrates in the large
bowel, absorption, metabolism and hormonal regulation
of glucose metabolism were reviewed.'" This provided
a rationale for understanding why food factors such as
the type of carbohydrate (e.g. amylose, amylopectin
ratio of starch), particle size, macro- and micro-
structure, the presence of enzyme inhibitors
(antinutrients) and the lipid, protein and dietary fibre
content of the food are responsible for the differences in
the GI of different foods. It also clarified why host
factors such as the degree of mastication in the mouth,
gastric emptying rate and small-bowel transit time will
be responsible for the between- and within-person
variation in the glycaemic response and therefore for
individual and day-to-day variations in the measured GI
of a particular food.

The GL, a measure of the total effect of the diet, was
defined as the product of the dietary GI (calculated as a
weighted mean from the GI of all carbohydrate foods in
the diet) and the total amount of dietary carbohy-
drate.*’? Other sources define the GL as the weighted
mean of the dietary GI, multiplied by the percentage of
total energy from carbohydrate.* In the Nurses Health

Study, the frequency of consumption of a particular
food was also included in the calculation of the GL."
Therefore, in interpreting the relationships between the
GL and health/disease risk factors, it would be
important to describe how the GL was calculated in
specific studies.

Statement 2

‘There is convincing evidence that the GI of a
food or a meal reflects the immediate (acute or
short-term) effects of the food or the meal on
blood glucose levels and, therefore, also on
insulin homeostasis and carbohydrate
metabolism.’

The GI of a food depends on the rates of digestion of
carbohydrate and absorption and metabolism of
glucose. The GI of a food, therefore, reflects its effect
on post-prandial blood glucose levels. Jenkins et al.*
reviewed the literature that indicates that the post-
prandial glucose response to a food is also associated
with post-prandial free fatty acid (FFA), insulin, C-
peptide and gastric inhibitory polypeptide (GIP)
concentrations. The blood glucose level is the most
important stimulus for insulin secretion.” It is therefore
not surprising that significant correlations between
post-prandial glycaemic and insulinaemic responses®
and between low-GI diets and improved insulin
sensitivity have been observed. The effects of low-
versus high-GI foods on risk of non-communicable
diseases (NCDs) may therefore be related not only to
blood glucose levels, but also to effects on FFAs, insulin
and counter-regulatory hormonal responses, all
influencing carbohydrate metabolism.**

Statement 3

‘There is sufficient evidence that habitual
(repeated) consumption of low- versus high-GI
foods probably reduces risk of heart disease (in
diabetic and non-diabetic individuals) through
effects on lipid risk factors, although other
mechanisms may also be involved.’

Leeds’ has reviewed the relationship between the GI of
the diet and heart disease. This review of prospective,
cross-sectional and intervention studies in healthy
subjects and patients with diabetes or coronary heart
disease or with a family history of coronary heart
disease, indicated that low- versus high-GI diets are
associated with reduced FFA levels, high high-density
lipoprotein (HDL) levels, and lower total and low-
density lipoprotein (LDL) cholesterol and apolipoprotein
B levels. He hypothesises that the lower FFA levels on a
low-GI diet may suppress production or release of
signalling hormones from adipose tissue, which may be
responsible for the observed improvements in
dyslipidaemia and insulin resistance. These

NDrvs

€ "ON ‘81 "[OA ‘G00Z 1equadaq

261



December 2005, Vol. 18, No. 3

SAJCN

262

improvements have been seen with a reduction of
dietary GI from approximately 70 to less than 60.
According to Leeds’ these changes can be manipulated
easily with good patient compliance. However, he also
mentions that low-GlI diets may lower the risk of
coronary heart disease by other mechanisms such as
providing more dietary chromium or reduction of
plasminogen activator inhibitor-1 (PAI-1). He also warns
that a low-GI diet may be a marker of a healthy
lifestyle. Based on these conclusions the group
decided that there is sufficient evidence from
intervention studies that low- versus high-GI diets
improve lipid risk factors but that associations observed
in epidemiological and other studies may indicate that
the benefits of low-GI diets on prevention of heart
disease probably involve more than one mechanism.

Statement 4

‘There is sufficient evidence that habitual
(repeated) consumption of low- versus high-GI
foods or diets improves prevention and control
of diabetes mellitus (DM) through effects on
blood glucose and insulin sensitivity.’

The review of Willet et al.®* was used to evaluate the role
of low-GI diets in the prevention and treatment of DM.
In this review, the potential mechanisms whereby high-
GL diets could increase the risk of type 2 (non-insulin-
dependent) DM were identified as glucose intolerance
caused by increased insulin resistance (increases in
counter-regulatory hormones and late post-prandial
FFA) as well as pancreatic beta-cell exhaustion, a result
of an increased insulin demand. Willet et al.® then
evaluated the evidence from prospective
epidemiological studies, and from animal and short-
term human studies. They concluded that the GI and
GL of the diet are related to risk of type 2 DM. They
further concluded that the weight of the evidence
suggests that replacing high-GI foods with low-GI foods
in the diets of patients with type 2 DM will improve
glycaemic control and reduce hypoglycaemic incidents
in those treated with insulin.

Although Pi-Sunyer® questions the design and quality of
dietary intake data of the epidemiological studies that
led to this conclusion, the group decided that the
support from results of intervention studies (reviewed
by Willet et al ®) and their own experiences with
diabetic patients warrant the recommendation that the
GI of foods can be used to prevent and control type 2
DM.

Statement b

‘There is evidence that the GI of foods or diets
may play a role in satiety, prevention and
control of obesity, behavioural disorders and

physical performance. However, more data are
needed before a judgement will be possible.’

The review of Brand-Miller et al.® and several reports
presented at the FAO workshop in Bandol, France,?
were used to evaluate the role of the GI of the diet in
preventing and treating obesity and behavioural
disorders and improving sports performance. It seems
that there is promising evidence that using the GI as a
tool to choose carbohydrate foods may facilitate weight
loss. However, in this and the other areas the group
expressed the need for more research before a
conclusion will be possible.

Statement 6

‘The GI is not the only criterion for choosing
foods/meals: characteristics such as total
composition, fat composition, micronutrient
density, adequacy and prudency of the total diet
are also important. The GI can only be used to
choose between carbohydrate-rich foods.’

There was agreement among the group that the GI of a
food/meal/diet is but one of the many criteria for
choosing foods for specific diets. Other criteria such as
nutrient content, fat percentage, type of fat,
micronutrient density and dietary needs should all
influence choice. There was also agreement that some
high-GI foods (such as carrots) may have other
attributes (such as -carotene content) that will
override their GI value. Furthermore, there was
agreement that in certain circumstances high-GI foods
may be preferable, such as during recovery of athletes
after sporting events, and that some low-GI foods may
have undesirable high levels of saturated fat. The group
realised that this statement highlights the need for
consumer education, but also the need to define the
minimum carbohydrate and other macronutrient
content for foods to be labelled for GI.

Statement 7

‘There is sufficient experience and exposure
among South African dietitians to support a
labelling initiative for the GI in order to inform
the public and promote responsible use of the
concept.’

The majority of the participants reported that they use
the GI concept in their dietetic practice, especially to
help patients with DM to choose appropriate foods.
There was, however, awareness that the concept is also
open to abuse — inter alia because many high-fat foods
will have low Gls. The group felt that labelling of foods
for GI, under ‘controlled’ conditions, may help more
responsible use of the concept and will help consumers
to choose between certain products.



Statement 8

‘There are a number of potential problem areas
and pitfalls regarding quantifying the GI of
foods which should be addressed before
labelling legislation is introduced.’

Emanating from statement 7, the group identified a
number of issues that should be resolved before
labelling of foods for the GI is introduced. Many of
these came from practical experiences, but also from
concerns expressed by various authors.**"* These issues
include the practice of unstandardised methodology in
determining the GI (number of subjects, standard food
white bread or glucose?, venous or capillary blood?,
method of determining glucose, calculation/measure-
ment of glycaemic carbohydrates in foods, etc.) and
how to express the GI on the food label (mean, standard
deviation, 95% confidence interval, low versus medium
versus high and cutpoints for these categories, etc.), as
well as how to handle the often large variations in GI of
a specific food and the day-to-day variations in
glycaemic responses of individuals. The group
acknowledged that recommending solutions to these
problem areas fell outside the scope and objectives of
the master class, but that they were important and
warranted a warning statement.

Note: The Department of Health convened an expert
group in 2003 to advise on these issues for labelling of
the GI (personal communication, Ms A Booysen).

Statement 9

‘More research is needed for better
implementation of the GI to help in choosing
carbohydrate foods. These include: more clarity
on health benefits of low- versus high-GI diets;
consensus on the best methodology for
determining the GI of foods; more values of the
GI of indigenous and typical South African foods
and meals; the best way to express the GI on
food labels; more information on the knowledge,
attitudes and practice of dietitians/nutritionists,
consumers and the food industry regarding the
GI; and the development of appropriate teaching
aids.’
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The need for more clarity on the health benefits of low-
GI foods and for consensus on best and standardised
practices in measurement of the GI is evident from the
above discussions and from the literature.**"* The
ongoing research in potential interesting effects of low-
GI foods, such as effects on satiety'® and therefore on
obesity, should also include research on ‘dose-response’
effects: in other words, how much should the GI and/or
GL of the total diet be reduced or changed to have not
only statistical but also clinical beneficial effects. The
design of appropriate studies should therefore receive
attention. More information on the knowledge,
attitudes and practices of health professionals,
consumers and the food industry will help dietitians to
advise clients/patients on using the GI in choosing
foods. The suggestion of developing appropriate
teaching aids expressed the need by this group to
teach or inform their clients/patients in the most
appropriate and responsible ways.

Concluding remarks

There is controversy in the literature on the practical
use of the GI concept,® often with reference to the
responsibility of health professionals to advise
consumers only when the scientific evidence supports
their recommendations. This group of participants in
the master class agreed that the proven beneficial
effects of low- versus high-GI diets warrant the use of
the concept in the prevention and treatment of certain
NCDs. The group’s recommendations regarding
labelling of foods for GI are pragmatic: it places a
responsibility on the Department of Health to define
labelling principles, which should lead to standardised
methodology and it is hoped to a responsible use of the
concept. But it will also provide a tool to be used in
practice in advising on choosing appropriate
carbohydrate foods for specific purposes. The GI
concept is one of the first attempts to classify foods on
their physiological effects. As such, it should be
recognised that individuals differ in their responses to
their environment — including their diets. This concept
of differences in human responses should be kept in
mind when using the GI to classify foods.

S A Banitz, D S Carter, Z Cuba, T Dekeda, R Dolman, M Doubell, C J L. Erasmus, A Faber, C Fivaz, G H Henning,
H Janse van Rensburg, I Jurgens, M S Kau, M Kotiah, L. Kullmann, T M Mangola, K Martin, K M Maseng,

I Mathabathe, Z Mvelase, A Nienaber, R M Nkwana, L. M Pretorius, M E Prinsloo, T J Sekabate, L. Shand, A Smit,
J L Smith, A Staats, D Steynberg, A Swart, K A van Zyl, P E Venter, C M Viviers, H H Vorster and E Zietsman.

NDrvs

€ "ON ‘81 "[OA ‘G00Z 1equadaq

263



December 2005, Vol. 18, No. 3

SAJCN

264

WHO/FAO Joint Expert Consultation. The role of the glycemic index in food choice. In:

Carbohydrates in Human Nutrition. FAO Food and Nutrition Paper 66. Rome: World
Health Organization, Food and Agriculture Organization of the United Nations, 1998
25-30.

FAO Workshop: Glycemic Index and Health: The Quality of the Evidence. Bandol:
Danone Vitapole, 2001: 1-150.

Ludwig DS, Eckel RH. The glycemic index at 20y. Am J Clin Nutr 2002; 76(15): 264S-
2658

Jenkins DJA, Kendall CWC, Augustin LSA, et al. Glycemic index: overview of
implications in health and disease. Am J Clin Nutr 2002; 76(1s): 266S-273S.

Willet W, Manson J, Liu S. Glycemic index, glycemic load, and risk of type 2 diabetes.
Am J Clin Nutr 2002; 76(1S): 274S-280S

Brand-Miller JC, Holt SHA, Pawlak DB, McMillan J. Glycemic index and obesity. Am J
Clin Nutr 2002; 76(1s): 2815-289S.

Leeds AR. Glycemic index and heart disease. Am J Clin Nutr 2002; 76(1S): 286-289S.
Pi-Sunyer FX. Glycemic index and disease. Am J Clin Nutr 2002; 76(1S): 290S-298S.

Foster-Powell K, Holt SHA, Brand-Miller JC. International table of glycemic index and
glycemic load values: 2002. Am J Clin Nutr 2002; 76: 5-56.
Government Gazette, Republic of South Africa. The major dietary carbohydrates;

11

12.

13.

14.

16.

16.

conditions for glycemic index category claims; method for the determination of the
glycemic index value. Regulation Gazette 2002; No 7431, vol. 446, No 23714; 8 August
37-85.

Matthews J, Wolever T. Digestion and metabolism of carbohydrates. In: Gibney MJ,
Vorster HH, Kok FJ. Introduction to Human Nutrition. Oxford: Blackwell, Nutrition
Society, 2002

Liu S. Epidemiological data linking dietary glycemic load to risk of type 2 diabetes and
coronary heart disease. In: FAO Workshop: Glycemic Index and Health: The Quality of
the Evidence. Bandol: Danone Vitapole, 2001: 19-21

Ciok J, Dzieniszewski J. Good correlation between the glycemic and insulin index
values of 6 cereal products. In: FAO Workshop: Glycemic Index and Health: The Quality
of the Evidence. Bandol: Danone Vitapole, 2001: 63

Frost G, Leeds A. Insulin resistance and glycaemic index. In: FAO Workshop: Glycemic
Index and Health: The Quality of the Evidence. Bandol: Danone Vitapole, 2001: 135.
Nell TA. The variation and application of the glycaemic index of foods. Unpublished
PhD thesis, Potchefstroom University for Christian Higher Education, Potchefstroom,
2001: 1-146.

Anderson GH, Woodend D. Effect of glycemic carbohydrates on short-term satiety and
food intake. Nutr Rev 2003; 61 (11): S17-526.




