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compared to control diets, nutrition therapy involving low GI foods significantly improved
biochemical indices , while nutrition education on low GI foods improved dietary intake,
knowledge, and empowerment for diabetes management in adults, improved glycemic control,
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Blood glucose management in patients living with diabetes mellitus is a critical aspect of their

care, and one approach to this is modifying the patient’s diet. As important as diet is, however,
it might be inadequate as the sole means of long-term maintenance of good glycaemic control, and the subsequent prevention of
complications [1,2]. Glycaemic Index (GI) is a ranking of foods based on their glycemic effect compared with a standard food,
and measures the post-prandial potential of carbohydrate-containing foods to raise blood glucose levels, relative to glucose or
white bread [3,4]. On a scale of 1 - 100, GI can be classified as low (<55), intermediate (55 - 70), and high (>70). It indicates how
much, and how quickly a food can raise blood glucose levels, and is a tool that can be used to guide dietary choices for individuals
with diabetes. The GI of foods may play a role in preventing, and treating chronic diseases by improving blood glucose control,
lipid profile,, and weight control [5]. The American Diabetes Association's Council on Nutrition has acknowledged the potential
benefits of using GI in meal planning for diabetic patients, suggesting it could lead to lower glycemic responses to meals [6]. Lee
asserts that using the GI in meal planning can improve diabetes control, and overall health, but it's important to focus on the
overall glycemic impact of a meal rather than the numerical values of individual foods [7].
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The preceding information suggests that knowledge of glycemic indices of common foodstuff can improve physicians' clinical
practice by enhancing diabetes management. However, there is paucity of data on the state of knowledge of physicians on GI of
foodstuff although related studies revealed that medical students, and intern physicians have limited knowledge about the GI
of popular food products despite their interest in healthy eating, and about nutrition, and diabetes respectively [8,9].

Objective
This study is a narrative review of the impact of glycaemic index-based nutrition education on blood glucose control in patients
living with diabetes mellitus, to provide a basis for a renewed call for awareness, and action on the part of physicians.

Methods

Literature search was conducted to retrieve evidence from electronic databases, including PubMed, EMBASE, Cochrane Library,
Google Scholar, and CINAHL. Search terms included dietary management of diabetes, diabetes nutrition education, and
glycaemic index of food.

Results, and Discussion

Various types of diets have been studied to ascertain their effectiveness in achieving glycaemic control among persons living
with diabetes mellitus. Examples include low carbohydrate diet, plant-based diet, ketogenic diet, low-GI diet, mediterranean
diet, and so on. Banaszak, et al., conducted a systematic review of 44 studies on the effectiveness of plant-based diets on insulin
resistance, and revealed that vegetarian diets had beneficial effects via reduced insulin resistance or increased sensitivity, as well
as on body weight, body fat, BMI, and lipid profile but improperly balanced plant-based diets had an attendant risk of nutritional
deficiencies, especially in protein, B vitamins, iron, zinc, and omega 3 fatty acids [10]. Jardine, et al., also asserted the effectiveness
of low-fat, plant-based diets in improving body weight, glycemic control, plasma lipid concentrations, and blood pressure, as
well as reducing the risk of CVD, and microvascular complications in persons living with Type 2 diabetes mellitus [11]. A
systematic review of 14 ketogenic diets on their effect on blood sugar control revealed a reduction of HbAlc levels in as little as
three weeks, along with weight loss, and lowering of required blood glucose lowering medications. A cause-effect relationship
between ketogenic diets, and HbA1lc levels reduction could, however, not be proven [12]. Similarly, Kashyap et al, conducted a
systematic review, and meta-analysis of sixteen (16) studies on the effectiveness of very low-calorie diets, and low-fat vegan diets
on weight, and glycemic markers in type 2 diabetes mellitus, and their findings among others were that very low-calorie diets
significantly improved glycaemic control, with reductions in fasting glucose, and HbA1lc compared to non-dietary therapy [13].

Jing, et al., systematically reviewed 42 Randomized Controlled Trials (RCTs) which compared ten dietary approaches to
managing Type 2 DM [14]. The diets compared were low-carbohydrate, moderate-carbohydrate, ketogenic, low-fat, high-
protein, Mediterranean, Vegetarian/Vegan, low Glycemic Index, recommended, and control diets, and the study revealed that
the ketogenic, low-carbohydrate, and low-fat diets were significantly effective in reducing HbAlc while moderate-carbohydrate,
low Glycemic Index, Mediterranean, high-protein, and low-fat diets were significantly effective in reducing fasting glucose
compared to a control diet. Their ranking for combined outcomes indicated the ketogenic, mediterranean, moderate-
carbohydrate, and low Glycemic Index diets had promising effects for controlling HbAlc, and fasting glucose. A similar
systematic review was conducted by Papamichou, et al., on Randomized Controlled Trials (RCTs) that studied the effectiveness
of low carbohydrate, macrobiotic, vegan, vegetarian, Mediterranean, and Intermittent Fasting (IF) diets compared to low fat diets
on diabetes control, and management [15]. Their findings from fifteen of the trials which were specifically done with low
carbohydrate diets revealed that only four of the low carbohydrate diets were associated with a reduction of HbAlc levels.

Foods of the various classes may be low, intermediate or high GI irrespective of whether they are cereal, legume, fruit or
vegetable. Atkinson, et al., conducted a study in which they systematically tallied GI values for over 2,480 individual food items,
and the study revealed that dairy products, legumes, and fruits have low GI values, while breads, breakfast cereals, and rice
have both high, and low GI versions [16]. Table 1 below 16 lists the average GI of some commonly eaten foods.
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Table 1: The average GI of some common foods.

Low CI foods are recommended to improve overall glycemic control in both type 1, and type 2 diabetic patients, specifically in
correcting excessive postprandial hyperglycemia, and were found to be effective at reducing glycated hemoglobin (HbAlc),
fasting glucose, total cholesterol, as well as in improving nutrition, knowledge, and empowerment for diabetes management in
adults, but had no effect on triglycerides or insulin requirements [17-22]. A low GI diet studied by Wolever, et al., was found to
improve blood glucose, and lipid control in patients with Non-Insulin-Dependent Diabetes Mellitus (NIDDM), while Pei-Ying
found that consumption of mixed food from low GI diet compositions was favorable in controlling blood sugar, and improving
nutritional status in diabetic patients [23,24]. Furthermore, Thomas, and Elliott in their systematic review to assess the effects of
low GI diets on glycaemic control among diabetic patients demonstrated a significant decrease in glycated Hb (HbAlc) with
low-GI diet than with the control diet, indicating better improvement of glycaemic control with the low-GI diet [18]. This is
supported by Livesey, et al., whose systematic review, and meta-analysis on relations between dietary glycemic properties, and
health outcomes confirmed that GL or Glycaemic Load (GL) had a significantly stronger relation with glycemic control than does
available carbohydrate in the context of minimal change in fat intake [25]. Even among children living with Type 1 diabetes low
GI diet demonstrated improved glycemic control, and was associated with fewer episodes of hyperglycemia, and an enhanced
quality of life, compared to a measured carbohydrate exchange diet [26]. In the same vein, practical application of Gl in guiding
diet planning for diabetic patients effectively controlled blood sugar, and nutrition therapy with low GI foods significantly
improved biochemical indices such as fasting and postprandial blood glucose levels, and insulin sensitivity in type 2 diabetic
patients [7,21,27,28]. Importantly, low GI dietary advice did not appear to limit food choices, making it a practical approach for
managing diabetes without negatively impacting dietary quality [29].

Nutrition education intervention on GI and GL can improve dietary intake, knowledge, and empowerment for diabetes
management in adults, and is important for controlling blood glucose, and lipids, as well as improving nutrition in patients with
type 2 diabetes mellitus [20-22]. Glycemic Index-based nutrition education improved blood glucose control more effectively than
conventional nutrition education, while combining nutrition education with Self-Monitoring of Blood Glucose (SMBG) also
decreased HbAlc, and BMI indicating that patient engagement, and education are crucial for effective diabetes management
[21,22,30,32]. Amano, et al., in their randomized controlled trial demonstrated that GI-Based Nutritional Education improves
blood glucose control more effectively than conventional nutrition education in Japanese adults with type 2 diabetes or impaired
fasting glucose, corroborating available evidence that lowering the GI of the diet contributes to improved glycemic control in
diabetes [30]. Yu-Ling, observed that education on low GI foods was beneficial for type 2 diabetic patients in controlling their
blood sugar levels while Lee asserts that a practical application of the GI in meal planning can improve diabetes control and
other health parameters without the need for patients to calculate the GI/GL of complex meals [7,31]. Fortunately, patients are
willing to learn about GI of foods, desiring more knowledge of the relationship between GI, and blood glucose level as well as
specific strategies for achieving a lower GI diet, and should thus be given the opportunity to adopt this diabetes care option as
early on in treatment as possible [33].

Knowledge of the GI values of developed ready-to-eat meals can guide food choices for individuals with diabetes, and obesity,
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as these meals have been shown to affect blood glucose, and insulin levels [34]. Physicians, and other relevant health workers
need to be knowledgeable about the GI of foods if complete, accurate, and relevant information is to be provided when educating
patients, and their families about the dietary aspect of diabetes care. There is paucity of information on the level of knowledge
physicians on the GI of foods. However, newly graduated medical interns’ responses to questions on the nutrition, and diabetes
axis of a survey showed that correct answers accounted for 55.6% of the questions, and wrong answers accounted for 44.4% [9].
In their systematic review conducted to evaluate the evidence of the effectiveness of individual consultations provided
exclusively by primary care-based dietitians to support adult patients to modify dietary intake, Mitchell, et al., demonstrated
that dietetic consultations for adults in primary care settings appear to be effective for improvement in diet quality, diabetes
outcomes such as blood glucose, and glycated haemoglobin values, and weight loss outcomes [2]. Hence, as a matter of ensuring
the provision of holistic care, as soon as diagnosis of diabetes mellitus is confirmed all components of diabetes care should be
presented to, and discussed with the patient, including dietary modification, exercise, medication use, self-monitoring, and the
high likelihood of eventually incorporating insulin therapy in future even if not indicated at the time of diagnosis [1]. Finally, in
as much as low-GI, and other types of diets have demonstrated the ability to assist in improving glycaemic control, and weight
loss, Chester, et al., asserted that patient adherence, acceptability, and long-term manageability play essential roles in the efficacy
of each diet [35].

Conclusion

Low GI diets are associated with improvements in various health markers related to diabetes management. However, it is
important to consider the GI in the context of a comprehensive dietary approach that includes other nutritional indicators, and
factors. The reviewed studies suggest that education, and application of low GI diets improve glycemic control via decreasing
HbA1c levels, enhancing patient knowledge, and contributing to better management of diabetes.

Low Gl-based nutrition education has been demonstrated to be beneficial for effective blood glucose control, hence, a doctor's
knowledge of the GI can presumably exert a positive impact on blood glucose control by helping to improve blood sugar levels,
and the overall nutritional status in patients living with diabetes. This suggests that incorporating GI knowledge into dietary
planning is a valuable strategy for diabetes care. Itis therefore recommended that physicians should ensure adequate knowledge
of the GI of common foods in order to optimize the provision of nutrition education to patients living with diabetes.
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