


THE ROLE OF DIABETES-SPECIFIC FORMULAS IN 
THE DAILY CLINICAL MANAGEMENT OF TYPE 2 

DIABETES MELLITUS

GLYCEMIC 
PROTECTOR

At a recent scientific symposium, Professor Jeffrey Mechanick, a global expert in diabetes, 
discussed adiposity, dysglycemia, and type 2 diabetes in Asian populations as well as the role 

of precision nutrition, motivational interviewing and the adaptation of transcultural tools to 
manage type 2 diabetes (T2D) in Asian patients.

Dramatic rise in adiposity and diabetes among Chinese 
populations
T2D has seen a dramatic rise in Asia in recent years, with China 
having the single largest population with diabetes worldwide. 
Critically, there has also been a pronounced increase in the 
prevalence of prediabetes in the Chinese population, from ~15% 
in 2008 to ~35% in 2013.1 A leading cause of this increase is higher 
adiposity in this population. The prevalence of overweight (BMI 
≥ 23.0 to 27.5 kg/m2) amongst Chinese adults rose from 37.4% 
in 2000 to 41.2% in 2014, while the prevalence of obesity (BMI 
≥ 27.5 kg/m2) increased from 8.6% in 2000 to 12.9% in 2014.1 
A 2011 analysis suggested that over 40% of the increase in 
diabetes and prediabetes in China was caused by higher adiposity. 
Diets low in whole grains (~38%), physical inactivity (30%) and 
hypertension (~22%) were the next largest contributors.2 Changing 
diets also impact T2D, where Chinese individuals consuming extra 
calories are more likely to develop T2D when consuming diets 
higher in animal-derived fats and proteins and with lowered intake 
of vegetables, fruit and dietary fiber.3 This association was also 
found to be mediated by insulin resistance.3
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‘ABCD’ and ‘DBCD’: Refining the risk factors for type 2 
diabetes
Both obesity and diabetes are well-established diagnoses 
and recognizable terms in the medical and popular literature. 
However, focusing too closely on BMI and HbA1c alone 
represents a challenge for physicians and patients.4 To address 
this, two joint statements by the American Association of 
Clinical Endocrinologists (AACE) and the American College of 
Endocrinology (ACE) have proposed refined terminology and 
therapeutic approaches to both obesity and diabetes.4,5

For obesity, these organizations proposed “adiposity-based 
chronic disease” (ABCD), factoring in the distribution of excess 
weight, rather than BMI alone, and an increased focus on avoiding 
complications of ABCD such as cardiovascular risk. The proposal 
dramatically rethinks approaches to obesity, including the primary 
positioning of lifestyle modification for patients with ABCD.4 For 
diabetes, a similar position statement was made in late 2018. The 
concept it proposed, dysglycemia-based chronic disease (DBCD), 
de-emphasizes HbA1c alone and segments the metabolic states 
around T2D into four stages: insulin resistance, prediabetes, T2D 
proper, and vascular complications in T2D.5

The proposed models of ABCD and DBCD aim to create actionable 
and outcome-focused diagnosis and treatment paradigms which 
consider complex causative factors of obesity and T2D, and 
emphasize behavioral and lifestyle interventions.4,5

HIGH BMI WAS THE LEADING 
INDIVIDUAL ATTRIBUTABLE 
FACTOR FOR DIABETES 
CASES IN CHINA2



ASCVD, Atherosclerotic Cardiovascular Disease; ER, extended release; FGP, Fasting Plasma Glucose; GLP-1RA, Glucagon-Like Peptide 1 Receptor Agonists; IFG, Impaired Fasting Glucose; 
IGT, Impaired Glucose Tolerance; NCEP 2001, National Cholesterol Education Program Statement 2001; TZD, Thiazolidinediones.

Reprinted with permission from American Association of Clinical Endocrinologists © 2019 AACE.

Figure 2. AACE/ACE 2019 prediabetes algorithm
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LIFESTYLE INTERVENTION WITH EXERCISE AND MEDICAL 
NUTRITIONAL THERAPY IS PRIMARY IN PREVENTING AND 
MANAGING T2D

Placebo: Standard lifestyle
Metformin: 850 mg orally twice daily + standard lifestyle
Lifestyle: Intensive lifestyle: 7% weight loss, 150 min/wk moderate intensity exercise
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Figure 1. Intensive lifestyle modification outperformed 
metformin in reducing the incidence of diabetes6

Lifestyle therapy, nutrition and meal replacement 
should form the backbone of diabetes care
The impacts of successful lifestyle modification on modulating T2D 
are profound. In one study, participants at high risk of diabetes 
were randomized to either placebo or metformin without lifestyle 
changes, or to an “intensive lifestyle modification”, defined as 
a weight-loss goal of 7% of body weight and 150 min/week of 
moderate intensity exercise. The results showed that the lifestyle 
intervention was dramatically more successful in reducing the 
incidence of T2D than metformin (Figure 1).6 The power of lifestyle 
interventions has additionally been demonstrated in a study from 
the US which demonstrated that even in patients at high genetic 
risk, lifestyle changes could elicit a 50% reduction in relative risk 
for coronary artery disease (CAD).7

Lifestyle intervention is now recognized by multiple evidence-
based clinical practice guidelines and treatment algorithms as an 
important first-line treatment.8–10 The AACE/ACE comprehensive 
care plan, for example, recognizes the primacy of lifestyle 
intervention with increased physical activity and medical nutritional 
therapy (MNT) in treatment.8 MNT comprises healthy eating 
patterns and calorie control, cardiometabolic risk reduction, 
synchronizing carbohydrate intake with insulin (or secretagogues), 
the use of meal replacement with diabetes-specific formulas 
(DSFs) and multi-disciplinary care involving diabetes educators 
and registered dieticians.

Lifestyle intervention is also central to the 2019 AACE/ACE 
comprehensive T2D management algorithms for both prediabetes 
(Figure 2) and glycemic control (Figure 3). These algorithms’ 

specific nutrition recommendations include maintaining an 
optimal weight and implementing calorie restriction (where BMI is 
high) and following a plant-based diet high in polyunsaturated and 
monounsaturated fatty acids. Where intensification is required, 
they propose the additional avoidance of trans-fatty acids, limited 
intake of saturated fatty acids and the use of structured counseling 
and meal replacements.9
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CVD, Cardiovascular Disease; CKD, Chronic Kidney Disease; CHD, Chronic Heart Disease; GLP-1RA, Glucagon-Like Peptide 1 Receptor Agonists; TZD, Thiazolidinediones; SGLT2i, sodium-glucose 
transport protein 2 inhibitor; DPP4i, Dipeptidyl peptidase-4 inhibitor; AGi, Alpha-glucosidase inhibitor; SU/GLN, Sulfonylureas/glinides.

Figure 3.  AACE/ACE 2019 glycemic control algorithm

Diabetes-specific formulas: Clinically proven worldwide 
to improve glycemic control
DSFs are nutritional formulas with a low glycemic index (GI) 
designed to be used as meal replacements with additional 
benefits in improving glycemic control. Their composition 
includes slow-release carbohydrates, fiber, monounsaturated 
fatty acids, omega-3 fatty acids and proteins of high biological 
value. DSFs include modified maltodextrin that creates resistance 
to intraluminal digestion, lowering their GI.11 The GI of DSFs is 
further lowered by containing soluble and/or insoluble fiber. DSF’s 
fiber content slows nutrient release, especially of sugars, slows 
movement of food through the gut and improves satiety.12 The 
stimulation of glucagon-like peptide-1 (GLP-1) has also been 
shown to be higher with DSF than oatmeal.13 

The clinical benefits of DSF have been demonstrated in some 32 
trials from 15 countries conducted over the last three decades. 
In one study, meal replacements were found to increase both 
short- and long-term average weight loss by about 2.5 kg 
compared with a conventional weight-reducing diet.14 Further, 
the Action for Health in Diabetes (Look AHEAD) trial randomized 
5,145 overweight or obese patients with T2D to an intensive 
lifestyle program that promoted increased physical activity and 
energy restriction, incorporating meal replacements, compared 
with standard diabetes education and support in its control 
group.15  The results showed a strong correlation between meal 
replacement and weight loss, and a dose-dependent effect was 
seen with a higher mean number of meal replacements in the 
quartile of patients who lost the most weight.15 

Compelling evidence from a meta-analysis including 23 trials 
concluded that DSF is associated with improved glycemic 
control with both short- and long-term use, and that long-term 

improvements in glycemic control may reduce complications of 
diabetes such as cardiovascular events.16 This finding of reduced 
cardiometabolic risk was complemented by a 6-month meal 
replacement trial published in 2008 which found improvements 
in blood pressure as well as weight loss and glycemic control.17

In 2017, the totality of the evidence led the European Society for 
Clinical Nutrition and Metabolism (ESPEN) to endorse the use of 
DSF for nutritional support in people with obesity and diabetes.18 
The group recognized the numerous short- and mid-term studies 
demonstrating that enteral DSFs are associated with reduced 
postprandial blood glucose, postprandial blood insulin, mean 
blood glucose values, glycemic variability, short-acting insulin 
requirements and changes in HbA1c.18

Adapting the transcultural, diabetes-specific nutrition 
algorithm in the primary-care setting
The applicability of lifestyle interventions depends on adequate 

personalization to different patient populations, taking into account 

differences in both molecular biology and the built environment in 

different geographic locations or ethnic groups. Such approaches 

are called precision nutrition, and have been successfully 

implemented to optimize diabetes and prediabetes care via the 

transcultural diabetes-specific nutrition algorithm (tDNA).19 The 

tDNA takes into account diverse factors such as religion, socio-

economic factors, behavior, public policy, culinary styles, food 

sourcing and genetic factors for its adaptation to different locales.19 

It has been implemented in 36 countries, including several in 

Asia.20 Clinical validation was carried out in a study in Malaysia 

that compared standard-of-care (conventional low-calorie foods 

and conventional counselling [CC] encouraging adherence to diet 

THE EUROPEAN SOCIETY OF CLINICAL NUTRITION AND 
METABOLISM HAVE ENDORSED THE USE OF DIABETES-
SPECIFIC FORMULAS IN PEOPLE WITH OBESITY AND DIABETES

Reprinted with permission from American Association of Clinical Endocrinologists © 2019 AACE.



and 150 minutes of exercise per week) with the tDNA algorithm 

(1–2 meal-replacing servings of DSF/day plus either conventional 

counselling [CC] or motivational interviewing [MI]).21 In this study, 

standard-of-care failed to produce weight loss or lower HbA1c, 

whereas the tDNA induced significant average weight loss of 

5.3–6.9 kgs compared to baseline, and lowered HbA1c levels by 

0.5–1.1% at the end of the intervention period (all p values versus 

baseline < 0.001). The data demonstrated the efficacy of the 

tDNA and reinforced the relationship between improved glycemic 

control and weight loss via DSFs (Figure 4). Further differences 

in outcome were also seen between the tDNA groups receiving 

either CC or MI.

Summary
T2D is a global problem which is only expected to worsen in time. Rethinking approaches to diabetes care has led to the concepts of 
adiposity- and dysglycemia-based chronic disease and the acknowledgement that lifestyle therapy should be both central and primary 
in the prevention and management of T2D. Among lifestyle interventions, holistic approaches such as the tDNA include both nutrition 
and physical activity dimensions. In such frameworks, DSF can be a valuable tool for weight loss and improved glycemic control. Finally, 
MI is a powerful and validated technique which has led to positive and persistent changes in patients with T2D. The implementation of 
the tDNA and MI techniques should be encouraged through local adaptations and training to further enhance the treatment of T2D.
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Figure 4. The relationship between weight-loss via meal-replacing 
DSFs and improved glycemic control21
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Motivational interviewing drives positive change in 
HbA1c, weight loss and adherence 
Although the tDNA alone achieved significant results in the 
Malaysian study population, the largest and most persistent 
improvements were seen in the group also receiving MI.21 MI 
is a question-based, explanatory and realistic evidence-based 
behavioral medicine technique that is interactive and patient-
centered and uses positive psychology, optimism and engagement 
to initiate positive behavioral change.21,22 As demonstrated in 
the tDNA validation study, MI has the ability to improve HbA1c, 
weight loss and treatment adherence.21 The group receiving 
MI also showed the most improved fasting plasma glucose and 
blood pressure amongst all study groups in the tDNA trial, and 
maintained an improvement in HbA1c and lower body weight at 
six months after the intervention concluded.21 

The success of MI relies on physicians receiving the tools, skills 
and training required to engage patients. The AACE/ACE’s 
complication-centric approach reflects this by encouraging 
physicians to clearly explain and motivate patients to work towards 
achievable goals with concrete outcomes: at 5% weight loss 
insulin resistance starts to resolve; at 5% weight loss a reduction in 
hypertension is seen; weight loss above 7% reduces the incidence 
of sleep apnea; and 10–40% weight loss starts to reverse fatty 
liver disease, for example.23 Further resources are needed for 
physicians in Asia to implement this technique, which has led to 
the development of a local Hong Kong tDNA toolkit (Glycemic 
Protector) to facilitate daily clinical management of diabetes.
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Questions and Answers with Professor Mechanick 
1) Who can use and benefit from diabetes-specific formulas?
Diabetes-specific formulas can be used in those who are underweight, those who have normal weight, perhaps with dysglycaemia, 
and those that have overweight or obesity with or without dysglycaemia.

2) How can doctors implement the transcultural diabetes-specific nutrition algorithm (tDNA) program in Hong Kong? 
Implementing the transcultural diabetes nutrition algorithm in Hong Kong, where everybody is pretty busy, is assisted through the use 
of toolkits and also by educating the healthcare professionals who will be implementing these toolkits.

3) How can physicians help encourage diet modification in patients, particularly those who complain that a meal plan is difficult 
to follow?
The optimal way to message to a patient about healthy eating is to talk about eating patterns and to be specific about foods, avoiding 
mathematics and quantitation.
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