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Abstract  
 

The burden of diabetes mellitus (DM) is a major challenge worldwide. This health problem has drawn attention, especially 

in Saudi Arabia, which is expected to be among the top five countries in 2030. The socioeconomic changes in KSA in 

recent decades resulted in changes in eating habits and lifestyle patterns. Diet is a modifiable factor that can prevent or 

delay the incidence of T2DM. Therefore, the relationship between diet and DM is crucial to deliver recommendations. 

Treatment of DM can only be effective if adequate attention is given to appropriate nutrition. Therefore, the Saudi Diabetes 

Clinical Practice Guidelines (SDCPG) (2021) recommended developing a nutrition therapy plan for each patient to achieve 

the treatment goals registered nutritionists provide for all individuals with DM. That is why a panel of 6 experts, a Saudi 

task force, gathered to develop an explicit, evidence-based consensus for nutrition therapy for T2DM people. An initial 

concept proposal was obtained. The proposal was divided into several topics discussed in September 2022. A literature 

review was carried out. The literature search was completed in March 2023. A drafted report was distributed to the entire 

panel. Approval of the recommendations required consensus, defined as a majority approval (i.e., above 80%). The 

recommendations were revised to accommodate any differences of opinion until a consensus was reached. 

Recommendations were finally formulated in June 2023. Subsequently, the panel reviewed and discussed the supporting 

rationale of the revised recommendations. This article presents these practical recommendations. 
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INTRODUCTION 
The burden of diabetes mellitus (DM) is a major 

challenge worldwide. This health problem has drawn 

attention, especially in Saudi Arabia (KSA), which is 

among the top ten countries with the highest prevalence 

of DM (expected to be among the top five in 2030) [1]. 

Type 2 DM (T2DM) prevalence in KSA was 24% in Al 

Nozah et al., (2004), which increased 10-fold compared 

to 2.5% in 1982 [1-3]. Furthermore, in 2019, KSA had 

4.3 million people with DM, the fourth highest among 

the Middle East and North Africa region (MENA) 

countries. Also, the estimated age-adjusted prevalence of 

DM in KSA was 15.8%, with a total medical cost of 

5,012,600 USD. The projected prevalence of DM in 

2030 and 2045 is 17.2% and 17.8%, respectively [4-7].  

 

KSA has undergone socioeconomic changes in 

recent decades, which have resulted in changes in eating 

habits and lifestyle patterns [8]. Diet is a modifiable 

factor that can prevent or delay the incidence of T2DM 

[5, 9]. Therefore, the relationship between diet and DM 

is crucial to deliver recommendations [9]. 
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Lifestyle management is a fundamental aspect 

of care for T2DM, and it should be developed in 

collaboration with the patient and modified regularly 

starting from the patient's first visit. It includes diabetes 

self-management education and support, nutritional 

therapy, physical activity, sleep health, smoking and 

alcohol cessation counseling, and psychosocial care [10]. 

Diet is a fundamental part of management in all 

individuals with DM. Treatment can only be effective if 

adequate attention is given to appropriate nutrition [11]. 

Diet treatment should ensure weight control, provide 

nutritional requirements, allow reasonable glycemic 

control, and correct any associated blood lipid 

abnormalities [11-14]. Weight loss (> 5%) can benefit 

obese or overweight adults with T2DM and those with 

prediabetes, which may be achievable through caloric 

restriction and lifestyle modification [15]. 

 

Therefore, the Saudi Diabetes Clinical Practice 

Guidelines (SDCPG) (2021) recommended the 

development of a nutrition therapy plan for each patient 

to achieve treatment goals provided by a registered 

nutritionist for individuals with DM [10]. That is why 

we, a Saudi task force, gathered to develop an explicit, 

evidence-based consensus for nutrition therapy for 

T2DM people. This article has the recommendations of 

this expert panel. 

 

Methods of Consensus Development 

A panel of 6 experts (endocrinologists, 

diabetologists and registered nutritionists) formed a 

Saudi task force that gathered to develop an explicit, 

evidence-based consensus for nutrition therapy for 

T2DM people. An initial concept proposal was obtained. 

The proposal was divided into several topics discussed 

in September 2022. A literature review was carried out. 

The literature search was completed in March 2023. A 

drafted report was distributed to the entire panel. 

Approval of the recommendations required consensus, 

defined as a majority approval (i.e., above 80%). The 

recommendations were revised to accommodate any 

differences of opinion until a consensus was reached. 

Recommendations were finally formulated in June 2023. 

Subsequently, the panel reviewed and discussed the 

supporting rationale of the revised recommendations.  

 

1. Dietary patterns among people with T2DM in KSA 

Diet is a cornerstone in the management of 

T2DM. Substantial evidence from prospective and 

randomized studies highlights the vital role of healthy 

dietary patterns in preventing and managing T2DM. The 

recommended dietary patterns' common characteristics 

include consuming fruit, vegetables, and other plant-

based foods and avoiding or moderately consuming 

animal-based products [16-18].  

 

In 2022, Aljahdali and Bawazeer conducted the 

first exploratory study to identify common dietary 

patterns among adults with T2DM in KSA. Five dietary 

patterns emerged in food intake. The “Vegetables and 

olive oil” pattern accounted for the highest variance, 

followed by the “Refined grains and sweets,” “Dairy 

products and legumes,” “Dates and beverages,” and 

“Fruit” patterns. The labeling explained the correlations 

between the nutritional compositions of the identified 

dietary patterns. Two of the five identified patterns 

encompassed the recommendations mentioned in the 

previous section: the “Vegetables and olive oil” and 

“Fruit” patterns. Similar dietary patterns have emerged 

in other studies [19-21].  

 

The “Vegetables and olive oil” and “Fruit” 

patterns were positively associated with fiber, vitamin, 

and mineral intake, which is consistent with the high 

contents of these nutrients in fruit and vegetables [19, 

22]. Conversely, this study's high olive oil consumption 

is inconsistent with the low olive oil consumption 

reported in a previous cross-sectional study involving 

Saudi male adults (N = 80) with and without 

cardiovascular diseases [19, 23]. The difference between 

the two study populations may be a reason for this 

discrepancy [19]. 

 

About 70% of the sample in the study of 

Aljahdali & Bawazeer (2022) received nutrition 

education for T2DM management; they were more likely 

to receive emphasis on the benefits of consuming olive 

oil. The importance of olive oil consumption might be 

more strongly emphasized in dietary recommendations 

for adults with T2DM, given that it has been associated 

with improved glucose homeostasis [19, 24-26]. 

 

A substantial body of evidence suggests the 

protective role of whole grains in glycemic control and 

the prevention of T2DM as they are rich in fibers, 

vitamins, and minerals. [27-31] At the local level, the 

“Refined grains and sweets” pattern explained 12% of 

the variability in intake among Saudi patients with 

T2DM and was inversely correlated with the 

composition of whole grains [19].  

 

Low compliance with the dietary 

recommendations has been previously reported in Taif, 

Riyadh, Abha, and Medina [32-37]. Low adherence to 

diabetes dietary recommendations has been highlighted 

in other studies on adults with T2DM in KSA. Alhaiti et 

al., showed that only 36.9% of T2DM patients received 

advice to increase fruit and vegetable consumption, and 

less than 50% were instructed to consume complex 

carbohydrates, eat a high-fiber diet, or reduce sweet 

consumption [32]. Although Al Johani et al., reported 

higher proportions, they found that only 12% of the 

participants incorporated diet as a daily self-care 

behavior [35]. Adherence to pharmacological treatment 

scores higher than any lifestyle component among 

Saudis with T2DM [32-36]. Therefore, there are always 

calls for healthcare providers to emphasize the role of 

lifestyle factors in managing T2DM [19, 32-36]. 
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Furthermore, it is necessary to involve the 

patients in the management plan to increase their 

awareness, as self-efficacy is positively associated with 

T2DM-related self-care behaviors [10, 19, 33, 34]. 

Another benefit can be derived from helping patients 

overcome hindrances related to eating styles and social 

and cultural norms, which have been suggested to 

interfere with adherence to self-care practices for T2DM 

among Saudis [19, 32, 33, 35]. 

 

Sociodemographic factors were associated with 

some dietary patterns among Saudis with T2DM [19]. 

An inverse association between age and the “Refined 

grains and sweets” pattern has been found. That is also 

reported in Brazil, New Zealand, Lebanon, France, and 

Norway [20, 38-42]. It has been suggested that because 

older age is associated with chronic diseases and more 

frequent visits to healthcare facilities, the chances of 

receiving recommendations about health and nutrition 

increase. Exposure to health information may result in 

better diet quality and habits [39]. Moreover, a positive 

association between the female sex and the “Fruits” 

pattern has been reported in many studies, including 

Saudi studies. These studies have reported higher fruit 

consumption among women than men [19, 43, 44]. 

 

Regarding eating habits, participants with high 

scores in the “Dates and beverages” pattern consumed 

fewer snacks. People in KSA are less likely to consider 

dates and Arabic coffee consumption as snacks. People 

with high scores in the “Vegetables and olive oil” pattern 

commonly reported lower fast food consumption. 

Regarding lifestyle factors, smoking was positively 

associated with the “Vegetables and olive oil” pattern 

and inversely associated with the “Dates and beverages” 

pattern [19]. Further studies on the holistic relationship 

between sociodemographic and lifestyle characteristics 

and dietary patterns are warranted. 

 

More emphasis on incorporating lifestyle 

education (e.g., diet and physical activity) into T2DM 

management needs to be highlighted. More studies are 

needed to improve adherence to dietary 

recommendations among adults with T2DM. The impact 

of the learning effect on reported food consumption is 

crucial. Finally, representative population-based studies 

on consumption patterns in different regions of KSA are 

warranted [19]. 

 

Statements: 

1. When interviewing patients with non-communicable 

diseases such as obesity, pre-diabetes, and T2DM in 

healthcare visits, reviewing their diet patterns is 

essential. 

2. All patients with T2DM should be assessed for body 

composition and disease progression via evaluation of 

fat distribution, BMI, waist circumference (WC), BP, 

HbA1c, fasting plasma glucose, lipid profile, and risk 

assessment should be conducted. 

2. Medical nutritional therapy (MNT) in T2DM: 

What? And Why?  

Medical nutrition therapy treats a disease or 

condition through the modification of nutrient or whole-

food intake [45]. The Saudi Diabetes Clinical Practice 

Guidelines (SDCPG) and the American Diabetes 

Association (ADA) emphasize that medical nutrition 

therapy (MNT) is fundamental in the overall DM 

management plan. The need for MNT should be 

reassessed frequently by healthcare providers in 

collaboration with people with DM across the life span, 

with particular attention during changing health status 

and life stages [10, 46-48]. 

 

Evidence-based guidance that allows people 

with DM to make healthy food choices that meet their 

individual needs and optimize their overall health should 

be recommended. Essential components of MNT are 

assessment, nutrition diagnosis, interventions (e.g., 

education and counseling), and monitoring with ongoing 

follow-up to support long-term lifestyle changes, 

evaluate outcomes, and modify interventions as needed 

[49, 50]. 

 

The goals of MNT for Adults with DM are to 

maintain the pleasure of eating while individualizing 

goals based on nutrition needs. Provide an educational 

program about healthy eating patterns rather than 

focusing on individual macronutrients, micronutrients, 

or single foods [51, 52]. The American Diabetes 

Association (ADA) 2022 goals include: Promoting and 

supporting healthy eating patterns, emphasizing a variety 

of nutrient-dense foods in appropriate portions to 

improve overall health, and Achieving and maintaining 

body weight goals. Attain individualized glycemic, 

blood pressure, and lipid goals. Delay or prevent 

complications of diabetes. To address individual 

nutrition needs based on personal and cultural 

preferences, health literacy and numeracy, access to 

healthful food choices, willingness, ability to make 

behavioral changes, and barriers to change. To maintain 

the pleasure of eating by providing nonjudgmental 

messages about food choices. To provide an individual 

with diabetes the practical tools for day-to-day meal 

planning rather than focusing on individual 

macronutrients, micronutrients, or single foods [48]. 

 

MNT is an evidence-based application of the 

nutrition care process provided by a registered 

nutritionist (RN) [49, 50, 53]. The unique academic 

preparation, training, skills, and expertise make the RN 

the preferred healthcare team member to provide 

diabetes MNT and leadership in interprofessional team-

based nutrition and diabetes care [46, 49, 54-58]. 

 

Statements: 

3. MNT plays an integral role in diabetes management, 

yet many with diabetes have difficulty determining what 

to eat when self-managing their diabetes condition. 
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4. People with prediabetes and overweight or obesity 

should lose 7–10% of their body weight to prevent 

progression to T2DM. In conjunction with lifestyle 

therapy, medication-assisted weight loss can be 

considered for those at risk for T2DM when needed to 

achieve and sustain a 7–10% weight loss. Moreover, 

weight loss of around 10 to 15% in patients with T2DM 

may induce remission, especially in newly diagnosed 

patients with diabetes, within the first five years, 

primarily when diabetes is only managed by oral 

medications.  

5. In people with T2DM, reduce sedentary time and 

increase physical activity, both structured and 

incidental, including stretching, aerobic, and resistance 

exercise. Aim to achieve a 5%–7% weight loss. Hydrate 

adequately on hot and/or humid days. 

6. Specialized nutrition supplements, Glycemia-targeted 

Specialized Nutrition (GTSN), have been designed 

specifically for people with diabetes to use as meal or 

snack replacement. 

7. MNT is crucial in preventing and treating T2DM and 

other non-communicable chronic diseases and should be 

recommended for all patients, always respecting their 

social, cultural, and economic circumstances. 

8. MNT and regular physical activity should be 

customized to meet individual patient's unique clinical 

needs and conditions through professional counseling. 

They should be consistent with current clinical practice 

guidelines and local habits and practices. 

 

3. Medical nutritional therapy in T2DM: 

effectiveness  

Substantial evidence supports the effectiveness 

of MNT interventions provided by RNs for improving 

hemoglobin A1c (HbA1c), with absolute decreases up to 

2.0% (in T2DM) and up to 1.9% (in T1DM) at 3–6 

months. Ongoing MNT support helps maintain glycemic 

improvements [48, 49]. The cost-effectiveness of 

lifestyle interventions and MNT for preventing and 

managing diabetes has been documented in multiple 

studies [53, 58-60]. Diabetes-individualized MNT 

provided by RNs should be part of the multidisciplinary 

approach to diabetes care. It should also be adequately 

reimbursed because it can result in improved outcomes 

such as reduced HbA1c and cost savings [53, 58, 60, 61]. 

 

The most robust evidence for T2DM prevention 

comes from several studies, including the Diabetes 

Prevention Program (DPP) [62–64]. The DPP 

demonstrated that an intensive lifestyle intervention 

resulting in weight loss could reduce the incidence of 

T2DM for adults with overweight/ obesity and impaired 

glucose tolerance by 58% over three years [62].  

 

Follow-up of three large studies of lifestyle 

intervention for diabetes prevention has shown a 

sustained reduction in the rate of conversion to T2DM: 

43% reduction at 20 years in the Da Qing Diabetes 

Prevention Study, 43% reduction at seven years in the 

Finnish Diabetes Prevention Study (DPS); and 34% 

reduction at ten years and 27% reduction at 15 years 

extended follow- up of the DPP in the US Diabetes 

Prevention Program Outcomes Study (DPPOS). The 

follow-up of the Da Qing study also demonstrated a 

reduction in cardiovascular and all-cause mortality [64-

68]. 

 

Substantial evidence indicates that individuals 

with prediabetes should be referred to an intensive 

behavioral lifestyle intervention program modeled on the 

DPP and/or to individualized MNT typically provided by 

an RN with the goals of improving eating habits, 

increasing moderate-intensity physical activity to at least 

150 min per week, and achieving and maintaining 7–

10% loss of initial body weight if needed. More intensive 

intervention programs are the most effective in 

decreasing diabetes incidence and improving 

cardiovascular disease (CVD) risk factors [55, 58, 69-

71]. 

 

DPP-modelled intensive lifestyle interventions 

and individualized MNT for prediabetes have 

demonstrated cost-effectiveness [58, 60, 72]. 

Preliminary research studies support that delivering 

diabetes prevention lifestyle interventions through 

technology-enabled platforms and digital health tools 

can result in weight loss, improved glycemia, and 

reduced risk for diabetes and CVD. However, more 

rigorous studies are needed [73–80]. 
 

4. Medical nutritional therapy in T2DM: components 

and recommendations 

Many studies have been completed to determine 

the optimal combination of macronutrients. Based on 

available data, the best mix of carbohydrates, protein, 

and fat depends on the individual metabolic goals and 

preferences of the diabetic person. It is most important to 

keep total calories in mind for weight loss or 

maintenance [81]. 
 

4.1. Carbohydrates 

The literature contains conflicting 

recommendations for low CHO diets in treating diabetes. 

Many studies have been conducted over the years to 

investigate using diets with lower CHO content and 

improved blood glucose levels without adverse effects 

[82, 83]. According to research, low carbohydrate eating 

plans may improve glycemia and have the potential to 

reduce antihyperglycemic medications for people with 

type 2 diabetes. Furthermore, low CHO diets are not 

recommended for pregnant or lactating women, people 

who have or are at risk of having disordered eating, or 

people who have kidney disease. Because of the risk of 

ketoacidosis, the ADA advises caution in people taking 

sodium-glucose cotransporter 2 (SGLT2) inhibitors. The 

most compelling reasons for limiting adoption may be 

that low CHO diet definitions vary and that low CHO 

diets are challenging to maintain in the long term, with 

few longer-term studies to support extended benefits [81, 

83]. 
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The American Diabetes Association 

recommended that CHO intake emphasize nutrient-

dense carbohydrate sources that are high in fiber, such as 

vegetables, fruits, legumes, whole grains, and dairy 

products. People with T1DM and T2DM who are 

prescribed flexible insulin therapy should be educated on 

how to use CHO counting and, in some cases, consider 

fat and protein content to determine mealtime insulin 

dosing. A consistent pattern of CHO intake in terms of 

time and amount may be recommended for individuals 

with fixed daily insulin dosing to improve glycemic 

control and reduce the risk of hypoglycemia. People with 

diabetes and those at risk are advised to avoid sugar-

sweetened beverages (including fruit juices) in order to 

control glycemia and weight and lower their risk of 

cardiovascular disease and fatty liver, as well as to limit 

foods with added sugar that have the potential to replace 

healthier, more nutrient-dense food choices [81, 83]. 

 

4.1.1. Nutritive Sweeteners 

Clinical trials have demonstrated that dietary 

sucrose does not affect glycemia any differently than 

similar caloric quantities of starch. It is vital to remember 

that excessive nutritive sweetener use or foods and 

beverages with high nutritive sweetener content should 

be avoided because they can cause weight gain [12, 83]. 

 

A typical naturally occurring monosaccharide, 

fructose, can be found in honey, various vegetables, and 

fruits. High fructose corn syrup is a cheap substitute for 

sucrose in processed goods since it contains much 

fructose that has been processed. Free fructose is not 

anticipated to have adverse effects on triglycerides as 

long as intake is not high (12% energy), and it may result 

in better glycemic management when compared to 

isocaloric intake of sucrose or starch. To prevent weight 

gain and deterioration of the cardiometabolic risk profile, 

people with diabetes should limit or avoid consuming 

sugar-sweetened drinks (SSDs) (from any caloric 

sweetener, including high-fructose corn syrup and 

sucrose) [12, 83]. 

 

Fructose's effect on glycemic control was 

compared to other carbohydrate forms in a meta-analysis 

of 18 controlled trials in patients with diabetes. In these 

short-term studies (less than 12 weeks), the isocaloric 

exchange of fructose for carbs did not significantly 

influence fasting glucose or insulin levels while lowering 

HbA1c. The study's possible short duration is a drawback 

[84]. 

 

There is substantial evidence that, when 

compared to beverages sweetened with glucose, drinking 

many fructose-containing beverages may negatively 

affect lipid metabolism, blood pressure, insulin 

sensitivity, and the selective deposition of ectopic and 

visceral fat. As a result, recommendations for the ideal 

intake of dietary fructose are still debatable because of 

the potential metabolic effects that could increase insulin 

resistance and obesity [12, 83]. 

4.1.2. Non-Nutritive Sweeteners 

Non-nutritive sweeteners produce negligible 

energy and cause a sweet sensation without raising 

insulin or blood sugar levels. Currently, seven non-

nutritive sweeteners that have FDA approval have been 

determined to be safe when used in accordance with 

FDA-acceptable daily intake amounts (ADI) [85]. These 

are luo han guo, stevia, neotame, aspartame, sucralose, 

saccharine, acesulfame K, and neotame [83]. 

 

With nearly 200 research on the use of 

aspartame at typical levels in food, both in humans and 

animals, the safety is regarded as proven. It does not 

indicate any long-term negative consequences. There 

were no observed safety problems that could have 

increased the risk of cancer, gene, or neurological 

damage [83]. Artificial sweeteners do not raise blood 

glucose levels independently, according to a review of 

29 randomized controlled trials involving 741 

participants, 69 of whom have type 2 diabetes. However, 

the content of the food or drink containing the artificial 

sweetener must be considered, especially among People 

with diabetes [86]. 

 

4.1.3. Fiber 

Individuals with DM should consume 20–35 g 

of fiber daily from unprocessed grains and raw 

vegetables (or roughly 14 g of fiber per 1,000 calories 

consumed). In previous years, fiber's definition and 

comprehension have changed. The carbohydrates and 

fiber found in plants that are neither digested by the 

stomach nor absorbed in the GI tract are called dietary 

fiber. The section of fiber known to have positive 

physiological effects on people is known as functional 

fiber [81]. Dietary and functional fiber together make up 

total fiber. Although it was often believed that a fiber's 

solubility would determine its physiological function, 

more recent research indicates that viscosity or 

fermentability may be more significant fiber 

characteristics [87]. 

 

Dietary fiber consumption is linked to lower all-

cause mortality in diabetics. A fiber-rich meal is 

processed more slowly, which promotes satiety, is less 

caloric, and contains fewer added sugars, which can aid 

in the fight against obesity and may lower the risk of 

heart disease, type 2 diabetes, and colon cancer. The 

FDA recommends 25 g of dietary fiber per 2,000 calories 

consumed. This recommendation is based on 

epidemiologic studies that show cardiovascular disease 

prevention [83, 87, 88]. 

 

Fiber supplements and bulk laxatives are 

commonly used as additional dietary fiber sources; 

however, because few fiber supplements have been 

studied for physiological effectiveness, the best advice is 

to consume fiber-rich foods [87]. One systematic review 

of the literature concluded that eating whole grains was 

not associated with significant improvements in 

glycemic control in people with type 2 diabetes; 
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however, it may have other benefits, such as lowering 

systemic inflammation [89]. 

 

Individuals with diabetes, like the general 

population, should consume at least half of their grains 

as whole grains. Carbohydrate sources high in fiber 

(>5g/serving) include legumes, whole grain bread and 

cereals, whole fruits and vegetables, and should be 

included in the daily carbohydrate intake. For some 

people, a daily fiber intake of 25 gms or higher may be 

difficult to achieve because high fiber intake can cause 

adverse GI effects such as bloating and gas. If the person 

is not used to eating more fiber, it should be introduced 

gradually [83]. 

 

4.2. Fat 

Goals should be tailored because there is 

insufficient evidence to determine the appropriate total 

fat intake for people with diabetes; fat quality is 

significantly more significant than quantity. The 

objective for dietary fat consumption (amount and type) 

for People with diabetes is comparable to that of people 

with CVD but without diabetes due to the elevated risk 

of CVD (cardiovascular disease) in individuals with 

diabetes. Current research has shown that reducing 

saturated and trans fatty acids, the primary dietary fatty 

acids linked to increased LDL cholesterol, lowers CVD 

risk. Therefore, the American Heart Association and 

American College of Cardiology advise reducing dietary 

intake of saturated and trans fats [12, 81, 90]. 

 

The Academy of Nutrition and Dietetics 

recommends that healthy persons consume 20% to 35% 

of their total calories as fat. There is currently little study 

on the ideal percentage of calories from fat for people 

with diabetes. Therefore, the individualized approach to 

fat content is advised [81, 91]. Encouragement to switch 

from high trans-fat, partly hydrogenated vegetable oils, 

animal fats, and tropical oils to healthier oils and foods 

higher in monounsaturated and polyunsaturated fats is 

recommended [83]. 

 

The American Diabetes Association's 2019 

Lifestyle Management: Guidelines of Medical Treatment 

for Diabetes report offers the following 

recommendations: An eating regimen that emphasizes 

components of a Mediterranean-style diet rich in 

monounsaturated and polyunsaturated fats may be 

considered to improve glucose metabolism and lower 

CVD risk and can be a valuable alternative to a diet low 

in total fat but relatively high in carbohydrates. However, 

data on the ideal total dietary fat content for people with 

diabetes are conflicting. To prevent or cure CVD, it is 

advised to consume foods high in long-chain n-3 fatty 

acids, such as fatty fish (eicosapentaenoic acid: EPA and 

docosahexaenoic acid: DHA) and nuts and seeds (alpha-

linolenic acid: ALA). However, no evidence suggests 

that taking n-3 dietary supplements has positive effects 

[81]. 

4.2.1. Monounsaturated Fatty Acids 

Vegetable oils like olive, peanut, avocado, and 

canola oil often include monounsaturated fats (MUFA), 

which are liquid at low temperatures. Avocado, some 

fatty fish, nuts, and nut butter are MUFA-rich foods. 

Reduced risk of CVD has been linked to diets high in 

MUFA or PUFA and low in saturated fat, according to 

several sizable prospective observational studies [92]. 

One meta-analysis of RCTs comparing diets higher in 

MUFA vs CHO or PUFA found that high MUFA diets 

can improve T2DM patients' metabolic parameters [93]. 

 

4.2.2. Polyunsaturated Fatty Acids 

The polyunsaturated fats (PUFAs) in vegetable 

oils, including corn, safflower, and soybean, are typically 

liquid at room temperature. The ideal omega-6 to omega-

3 fatty acids ratio is a matter of debate. There is some 

support from a meta-analysis of RC feeding studies for 

the idea that dietary macronutrients affect glucose-

insulin homeostasis in various ways. Compared to CHO, 

MUFA, or saturated fat, PUFA showed the most 

consistent benefits. Improvements in glycemia, insulin 

resistance, and insulin secretion capability were 

associated with PUFA replacement [94]. 

 

4.2.3. Omega-3 Fatty Acids 

Although eating foods high in long-chain n-3 

fatty acids, such as fatty fish (which include EPA and 

DHA) and nuts and seeds (which contain ALA), is 

advised to prevent or treat CVD, there is no evidence to 

suggest that taking these supplements has any positive 

effects. Fish contains EPA and DHA, two different types 

of omega-3 fatty acids. Alpha-linolenic acid (ALA) is the 

name for the type of omega-3 found in plants. These 

polyunsaturated fats are found in several fatty fish 

varieties, nuts, and grains. In healthy people, eating two 

servings per week of fish high in EPA and DHA is linked 

to a lower risk of sudden death as well as mortality from 

coronary artery disease [81, 83]. 

 

There are few conflicting studies on how 

omega-3 fatty acids (found in food and supplements) 

affect people with diabetes [12]. Regular fish 

consumption may help lower triglycerides by displacing 

other items higher in saturated and trans fats from the 

diet, such as fatty meats and full-fat dairy products, in 

addition to supplying EPA and DHA. It is advised to 

prepare fish without frying it or adding cream-based 

sauces. Salmon, albacore tuna, mackerel, sardines, 

herring, and lake trout are some fish high in omega-3. 

Walnuts, flax, chia, and soybeans are nuts and seeds high 

in ALA [83]. 

 

4.2.4. Saturated Fats 

At room temperature, saturated fats are 

typically solid or almost solid. Animal fats, including 

those found in meat, poultry, and dairy products, are 

saturated. Saturated fats are abundant in processed and 

fast foods. Saturated vegetable oils include coconut, 

palm, and palm kernel oils. Although they are sourced 



 
 

Abdulrahman Alsheikh et al; Saudi J Med, Dec, 2023; 8(12): 622-637 

© 2023 | Published by Scholars Middle East Publishers, Dubai, United Arab Emirates                                                                            628 

 
 

from plants, oils like coconut and palm (also known as 

tropical oils) are frequently promoted as healthy 

saturated fats, but this is untrue. Saturated fat intake 

should be kept to a minimum, and non-tropical vegetable 

oils such as canola, corn, olive, peanut, safflower, 

soybean, and sunflower oils should be used while 

cooking [83]. 

 

There have not been many studies looking at the 

relationship between dietary saturated fatty acids (SFA) 

and glycemic management and CVD risk in people with 

diabetes. According to the ADA's nutrition position 

paper, diabetes patients should adhere to these 

recommendations [12]. The Dietary Guidelines for 

Americans, 2015-2020, suggests ingesting fewer than 

10% of calories from SFAs to minimize CVD risk [95]. 

 

Saturated fats are generally not recommended 

since they raise total and LDL cholesterol levels. The risk 

of cardiovascular disease has been linked to diets high in 

saturated fats. Compared to baseline values or a more 

typical Western-style diet, LDL cholesterol levels 

dropped from 9% to 12% on meals containing 7% SFA 

and 200 mg/day of cholesterol. Unsaturated fats, not 

refined carbohydrates, should replace saturated fats as 

they are gradually reduced in the diet. People with 

diabetes should try to keep their consumption of 

saturated fats to less than 10% of total calories [83, 96]. 

 

4.2.5. Trans Fats 

When oils are "partially hydrogenated," trans 

fatty acids (TFA), also known as hydrogenated fats, are 

produced. Unsaturated fats undergo a chemical 

transformation known as "saturation" during the process 

of hydrogenation, which involves adding hydrogen 

atoms to the fat. Liquid oil is transformed into stick 

margarine or shortening through hydrogenation. To 

improve product stability and shelf life, manufacturers 

hydrogenate their products. As a result, production costs 

are reduced because a more significant quantity may be 

produced simultaneously. Synthetic TFA has been 

shown to reduce HDL cholesterol and raise LDL 

cholesterol in tests [83]. 

 

4.2.6. Cholesterol 

Eating cholesterol is unnecessary because the 

body produces plenty of it for physiological needs. 

According to the most recent Dietary Guidelines for 

Americans, there is insufficient evidence to recommend 

restricting cholesterol intake for the general population, 

and recommendations for dietary cholesterol for 

particular populations, such as people with disabilities, 

are unclear. Consumption of cholesterol and serum 

cholesterol levels are associated; however, CVD events 

have not been adequately studied. Hence, more 

investigation is required into the connection between 

dietary cholesterol, blood cholesterol, and CVD events 

in diabetics. Given that meals high in saturated fat 

typically contain the most dietary cholesterol, the most 

up-to-date practical advice for people with diabetes 

addressing dietary cholesterol is to adhere to these 

recommendations [12]. 

 

4.2.7. Stanols and Sterols 

By taking 1.6-3 g/day of plant stanols or sterols, 

commonly present in enriched foods, people with 

diabetes and dyslipidemia may be able to reduce total 

modestly and LDL cholesterol. Natural cholesterol 

compounds in vegetable oils, nuts, corn, wood, and beans 

are called plant sterols. Stanols are created when sterols 

are hydrogenated. Phytosterols is the general name used 

to describe sterols, stanols, and their esters. The capacity 

of phytosterols to prevent dietary and biliary cholesterol 

from being absorbed from the digestive tract is a crucial 

function of these compounds. In short-term trials, sterols 

and stanols can both reduce LDL cholesterol. A typical 

diet contains insufficient sterols and stanol esters to have 

a therapeutic impact [12, 83, 97]. 

 

For their ability to decrease LDL cholesterol, 

several manufacturers add them to various foods. Among 

the majority of dyslipidemia people who require 

additional lipid-lowering, a meta-analysis of well-

controlled studies revealed that the short-term use of 

food supplements high in plant sterols is a safe and 

effective strategy to help maximize the effects of dietary 

and lifestyle treatment, whether with or without statin 

therapy. Plant sterol-containing products can lower LDL 

cholesterol by more than 10%. The daily requirement for 

plant sterols is at least 2 grams or about two 8-ounce (237 

milliliters) glasses of orange juice enriched with plant 

sterols [97]. 

 

As fewer trials have been done, the evidence for 

long-term use in patients with diabetes is less 

substantiated [97, 98]. As part of a cardioprotective diet, 

the Evidence Analysis Library (EAL) of the Academy of 

Nutrition and Dietetics recommends using plant 

sterol/stanol esters in levels of 2 g/day or roughly two 

tablespoons/day. These enriched margarines taste similar 

to conventional margarine but cost three to four times as 

much. Also, it is crucial to remember that these fortified 

meals should be used as a replacement for ordinary foods 

rather than an additive because more is not always better, 

and adding more calories can result in weight gain [83]. 

 

4.3. Protein 

Consuming protein can boost the insulin 

response in people with T2DM without raising blood 

sugar levels. Hence, it is not recommended to treat or 

prevent hypoglycemia with sources of carbohydrates that 

are high in protein. No proof that increasing or 

decreasing daily protein intake (typically 1–1.5 g/kg 

body weight/day or 15–25% of total calories) will 

improve health in people without diabetic kidney 

disease, and there is conflicting data on the optimum 

protein intake to reduce the risk of cardiovascular disease 

(CVD). Hence, protein intake targets should be tailored 

based on existing eating habits. According to some 

studies, type 2 diabetes can be successfully managed 
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with meal plans that contain slightly more protein (20–

30%), which may promote satiety [99, 100]. 

 

Individuals who have diabetic kidney disease 

(with albuminuria and/or a lower estimated glomerular 

filtration rate) should try to keep their daily intake of 

protein at no more than 0.8 grams per kilogram of ideal 

body weight. Lowering dietary protein intake below the 

recommended daily allowance is not advised because it 

does not impact glomerular filtration rate decline, 

cardiovascular risk factors, or glycemic measurements. 

To lower albuminuria and stabilize kidney function, the 

National Kidney Foundation advises persons with 

diabetes and stages 1-4 chronic kidney disease to 

consume 0.8 g of protein per kilogram of desired body 

weight [81, 99, 100]. 

 

Two myths concerning dietary protein in 

managing diabetes are that it can cause diabetic kidney 

damage if ingested in excess and that a specific quantity 

of protein is transformed into blood glucose. However, 

there is less evidence supporting the idea that the source 

of protein—animal or plant—influences diabetes 

outcomes. Although some evidence from randomized 

controlled trials suggests that protein source matters, few 

prospective cohort studies have examined differences 

between protein source and T2DM-related outcomes [83, 

100]. 

 

4.4. Micronutrients 

Supplementing the diet with vitamins, minerals, 

herbs, or spices (such as cinnamon or aloe vera) does not 

appear to enhance outcomes in PWD who do not have 

underlying deficiencies, and they are not typically 

advised for glycemic management. There is no 

conclusive scientific evidence that vitamin or mineral 

supplements benefit PWD who do not have underlying 

deficiencies, either in preventing or treating progression 

or consequences. Nonetheless, it is crucial to 

demonstrate that there are no flaws. People living with 

Diabetes should be aware of the need for a balanced diet 

to achieve their vitamin and mineral requirements from 

natural food sources [81, 83]. 

 

A multivitamin-mineral supplement may be 

beneficial for some populations, including elderly 

persons, pregnant or breastfeeding women, strict 

vegetarians or vegans, and people following very low-

calorie or very low-carbohydrate diets. Studies have 

shown that taking excessive amounts of some vitamin or 

mineral supplements when there is no deficiency is not 

beneficial and may even be dangerous. According to 

some data, people using metformin therapy have an 

increased chance of developing a B12 deficit and may 

require vitamin B12 supplementation if testing reveals 

one [81, 83, 101]. 

 

4.4.1. Vitamins 

The use of high dosages of antioxidant vitamins 

has gained popularity because type 2 diabetes is 

characterized by increased oxidative stress. According to 

recent studies, Carotene and vitamins E and C do not 

appear to help glycemic control or treat problems. It is 

not advised to regularly add antioxidant supplements to 

the diet due to a lack of effect demonstrated in 

significant, placebo-controlled clinical trials and 

uncertainties regarding potential long-term safety. 

Moreover, insufficient evidence suggests frequent 

Vitamin D administration in the absence of deficiency 

[81, 101, 102]. 

 

4.4.2. Minerals 

Sodium 

As for the non-diabetics, people with diabetes 

should keep their daily sodium intake at 2,300 mg. The 

2019 ADA standards of medical care propose adhering 

to the recommendations for sodium consumption for the 

general population, limiting sodium intake to 2300 

mg/day, as there have been few research studies on 

sodium restriction in people with diabetes. To help 

achieve this aim, food producers and eateries must offer 

more low-sodium substitutes. It entails avoiding salting 

food when making or eating it and consuming fewer pre-

made and pre-packaged items overall [81, 83]. 

 

It may be prudent to exercise caution when 

imposing a general sodium restriction of 1,500 mg in the 

diabetes population without hypertension, given that 

some studies in people with T1DM and T2DM 

measuring urine sodium excretion have shown increased 

mortality associated with deficient sodium intakes. Other 

lifestyle changes, such as losing excess body weight, 

increasing fruit and vegetable consumption (eight to ten 

servings daily), consuming low-fat dairy products (two 

to three servings daily), refraining from excessive 

alcohol use (no more than two servings per day for men 

and one serving per day for women), and increasing 

activity levels can be beneficial for those who have 

hypertension and diabetes. These nonpharmacological 

methods also improve cholesterol and glycemia control 

[81]. 

 

Large, randomized, controlled trials have 

demonstrated that the DASH (Dietary Approaches to 

Stop Hypertension) diet, high in fruit and vegetables, 

low-fat dairy products, and low in saturated and total fat, 

dramatically lowers blood pressure [81, 103]. 

 

Magnesium 

The evidence supporting the use of magnesium 

supplements to enhance glycemic control needs to be 

more consistent and confounded by variations in trial 

designs and baseline variables. According to some 

research, both middle-aged men and women who are at 

a higher risk of developing type 2 diabetes may benefit 

from eating more magnesium in their diets. More 

extensive research is required to ascertain the most 

accurate methods for evaluating magnesium levels and 

the effects of magnesium insufficiency on people with 
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diabetes. Green leafy vegetables, whole grains, and nuts 

are dietary sources of magnesium [104, 105]. 

 

Chromium 

Several studies have shown that chromium 

supplementation may be helpful in treating insulin 

resistance and type 2 diabetes. The ADA position 

statement claims that the findings with more significant 

effects were primarily obtained in research of lower 

quality, limiting the applicability of the findings. Thus, 

routine chromium supplementation is not currently 

advised for treating diabetes or obesity [81]. 

 

4.4.3. Herbal supplements 

The effects of cinnamon, curcumin, and other 

herbs and spices on people with diabetes have drawn 

attention over the last few years. The most recent ADA 

Lifestyle Management recommendations state that there 

is not enough convincing evidence to support the use of 

herbs or spices as a treatment for T2DM after reviewing 

the available data. The ADA further notes that using any 

herbal supplements, which are unregulated and include a 

range of ingredients, may carry more danger than benefit 

because herbs may mix with other diabetic drugs. [12, 

81] 

 

4.4.4. Probiotics 

Probiotics are certain "good" bacteria in 

fermented foods like yoghurt, kefir, and kimchi and are 

also sold as supplements. The words pro and biota 

indicate "for life" in Greek. They are generally present in 

the stomach but may become reduced due to poor diet, 

taking antibiotics, and being under stress. Many 

illnesses, such as irritable bowel syndrome, diarrhea, 

constipation, and genitourinary infections, to mention a 

few, have been investigated extensively concerning the 

use of probiotics to increase gut flora for treatment and 

maybe prevention. Various strains and dosages might be 

more beneficial for some ailments than others, but since 

the FDA does not control the supplements, neither their 

composition nor efficacy are governed. They are 

typically considered safe since they naturally occur in the 

digestive system [106-108]. 

 

Probiotic foods and supplements have been 

studied in persons with gestational and type 2 diabetes to 

see if they can reduce chronic inflammatory and 

glycemic indicators. The hypothesis is that the 

microbiome flora may influence glucose metabolism by 

affecting insulin sensitivity and inflammation. Some 

probiotic strains may be beneficial in modifying the gut 

flora since the microbiome in persons with and without 

T2DM differs. In most of the 12 randomized controlled 

studies on probiotic supplements in T2DM, glycemic and 

lipid markers showed a moderate improvement. The 

authors pointed out that lactobacillus and 

bifidobacterium were the most often utilized species in 

the trials. Additional investigations with longer 

durations, precise strains, and therapeutic doses should 

be conducted [106]. 

According to a meta-analysis, probiotic yoghurt 

did not enhance glycemic indicators compared to 

ordinary yoghurt when used to improve glycemic control 

in type 2 diabetes and obesity. The authors suggest that 

more extensive randomized trials lasting more than 12 

weeks be conducted [108]. 

 

4.5. Chocolate 

Many individuals love eating chocolate. There 

are numerous claims made about the health advantages 

of cocoa and chocolate. Consuming dark chocolate, as 

opposed to white chocolate, has been demonstrated in 

certain studies to improve endothelial function in healthy 

people and hypertensive patients with impaired glucose 

tolerance. The flavonoids found in cocoa and dark 

chocolate are thought to be responsible for improving 

endothelial function. The increase in insulin sensitivity 

and change in glucose metabolism could result from 

improved endothelial function. The long-term 

consequences of a diet high in dark chocolate or cocoa 

have not been studied in long-term randomized 

controlled studies in diabetics. Chocolate is frequently 

used as part of a snack or confectionery with a high 

energy content but little nutritional benefit. A person 

with diabetes may suffer from an increase in weight as a 

result of this. Other energy-dense, low-nutritional-value 

foods should be adjusted to maintain a healthy diet and 

energy balance if incorporated into their diet. The overall 

nutrient content of the chocolate-containing food or 

product, daily calorie intake, and energy balance should 

all be taken into consideration [83, 109]. 

 

4.6. Alcohol 

Alcohol is prohibited in KSA. Hazards of 

excessive alcohol use include weight gain, 

hyperglycemia, and hypoglycemia (especially for people 

on insulin or insulin secretagogue treatments) (for those 

consuming excessive amounts). Alcohol's failure to 

convert to glucose, its inhibitory influence on 

gluconeogenesis, and its interference with the body's 

natural hormonal countermeasures to imminent 

hypoglycemia are only a few of the reasons why 

hypoglycemia might develop [81, 83]. 

 

Statements: 

9. Evidence suggests no ideal percentage of calories 

from carbohydrates, protein, and fat for people with 

diabetes. However, reducing glycemic load and glycemic 

index of carbohydrates is the most important to achieve 

better glycemic control.  

10. However, some data suggest that approximately 40 

percent of a person's daily calories come from 

carbohydrates of low glycemic index, increasing protein 

based on adjusted intake to 1-1.5 g/kg  (unless the person 

has kidney disease); 30-35 percent come from fat, 

(primarily mono- and polyunsaturated fats); and at least 

20-35 grams of fiber. 

11. Macronutrient distribution should be based on an 

individualized assessment of eating patterns, 

preferences, and metabolic goals. 
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12. This dietary pattern can improve both glycemic 

management and blood lipids. Characteristics of these 

diets include: 

a. Plant-based dietary pattern abundant in 

vegetables, beans, nuts, and seeds, 2-3 

servings of fresh whole seasonal fruits. 

b. Limit the amount of white bread or white 

flour products and cereals and replace them 

with whole wheat bread, protein bread, and 

high-fiber, whole-grain cereals. Fiber intake 

should be at least 14 gm/1000 calories. 

c. Minimally processed: locally grown, 

seasonally fresh foods. 

d. Limit sweets, sugar, all juices, sweetened 

beverages, and canned fruits. Use honey in 

moderation because it affects glycemic 

control. Diet sodas should be limited. 

e. Drink a good amount of 4-6 glasses of water 

or unsweetened beverages. 

f. High-quality fats: olive oil is the primary 

source of fat, and total intake is moderate 

(30%) to high (40%) of total energy intake. 

g. Moderate dairy intake is recommended: 

mainly cheese, laban, milk, and yogurt. 

h. Trans-fats should be eliminated  

i. Protein: High-fat red meats may be 

consumed in small amounts and with a low 

frequency; encourage moderate amounts of 

fish, preferably fatty fish, at least two 

servings of fish a week. 

j. Herbs and spices: used instead of salt to 

flavor foods. 

k. Minimize processed food 

13. Lifestyle intervention is the first-line treatment for 

hypertension. For patients with blood pressure ≥120/80 

mmHg, lifestyle intervention should include weight loss 

if overweight or obese; a Dietary Approaches to Stop 

Hypertension (DASH)-style eating pattern should be 

recommended. 

14. A Mediterranean eating pattern can improve both 

glycemic management and blood lipids. 

15. When providing MNT, cultural preferences should 

guide the selection of foods and meals and be consistent 

with general nutrition recommendations from the ADA 

and AACE. 

16. For overweight and obese T2DM patients, use 1 to 2 

units per day of a diabetes-specific nutrition formula 

(DSF) as part of a reduced-calorie meal plan, as a 

calorie replacement for a meal, partial meal, or snack. 

Daily calorie goals from diabetes-specific nutrition 

formulas and other healthy dietary sources: 1,500–1,800 

kcal/day for men, 1,200–1,500 kcal/day for women (the 

difference in recommended daily calories is gender and 

height specific)   

17. For patients with uncontrolled diabetes (HbA1c > 

7%): use 1 to 2 units per day of diabetes-specific 

nutrition formula (DSF) incorporated into a meal plan 

as a calorie replacement for a meal, partial meal, or 

snack.  

18. For patients with controlled diabetes (HbA1c < 7%), 

diabetes-specific nutrition formulas should be based on 

individual patient needs and body weight. In case of 

overweight and obesity, 1-2 units of diabetes-specific 

formula are recommended. 

19. For underweight diabetes patients, use 1 to 3 units 

per day of diabetes-specific nutrition supplements per 

clinical judgment based on the desired rate of weight 

gain and clinical tolerance 

20. Bariatric surgery may be considered for patients who 

have attempted lifestyle modification or/and anti-obesity 

medications but failed to achieve and sustain weight 

loss; are expected to tolerate the risk of surgery; are 

committed to treatment and long-term follow-up, have 

accepted the required lifestyle changes and aware of the 

long-term side effects, including postprandial 

hypoglycemia & nutritional insufficiencies. The decision 

for surgery should be taken carefully in collaboration 

between the endocrinologist, surgeon, and behavioral 

therapist. 

 

5. Medical nutrition therapy and dietary patterns 

during Ramadan fasting 

Since foods eaten during Ramadan typically 

contain more carbohydrates, trained dietitians should 

recommend portion management techniques and maybe 

include physical activity after meals. The Ramadan 

Nutrition Plan is a web-based tool created by the 

Diabetes and Ramadan (DAR) International Alliance to 

assist HCPs in providing patient-specific nutrition 

instruction for Ramadan. Food intake during Eid, the 

three-day event that follows Ramadan and involves 

heavy calorie and carbohydrate eating with family and 

friends, is a topic that is frequently overlooked [111, 

112]. 

 

5.1. Dates consumption 

Muslims have a long-standing custom of eating 

dates daily, especially during Ramadan. Although recent 

changes in eating habits have occurred, most nations still 

consume dates. The people of the Arab Gulf states had 

the most remarkable rate of date eating, with daily 

intakes ranging from 68 to 164 g. Breaking the fast with 

dates is advised, just as Prophet Mohammad (peace and 

blessings be upon him) did. Dates have a low glycemic 

index (GI) if they are only eaten in moderation. As a 

result, eating up to two or three dates during breakfast is 

safe [113-117]. 

 

5.2. Physical activity and Taraweeh prayers 

Even though all patients with T2DM should 

typically be encouraged to improve their physical 

activity, caution is advised during Ramadan. Ramadan's 

Taraweeh prayer, performed after Iftaar dinner and 

comprises numerous cycles of standing, kneeling, and 

bowing, should be viewed as a daily exercise. People 

with Diabetes should be encouraged to exercise, and 

normal blood sugar levels may be kept during Ramadan. 

However, people who are at high risk of hypoglycemia 

and those who are using insulin or insulin secretagogues 
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should avoid excessive physical activity, especially 

before the evening meal [118, 119]. 

 

Statements: 

21. Ramadan fasting can be risky for many people with 

T2DM.  

22. Practical guidelines explicitly created to guide the 

management of people with diabetes during Ramadan 

suggest visiting a healthcare provider for a risk 

assessment and advice well before the start of the fast. 

Structured education should include self-monitoring, 

time to break the fast (based on blood glucose levels), 

fluids and meal planning, and medication adjustments. 

The recommended intake of dates is 1-2 dates at the fast 

break.  

23. Ramadan Can be a good opportunity for weight 

reduction. 

24. Those classified as very high risk are advised to 

avoid fasting. 
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