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Atbtion Lconse. which Introduction: Type 2 diabetes (T2D) is a chronic condition that causes progressive
permits unrestricted use and impairment of glycemic homeostasis. It affects nearly every organ of the body
redistribution provided thatthe  through microvascular and macrovascular effects, increasing the risk of morbidity
original author and source are and mortality. Studies also show that the younger the age of the diagnosis, the
credited. higher the relative risk of cardiovascular and all-cause mortality. The “diabetes
continuum” describes progression from euglycemia through prediabetes, impaired
fasting glucose (IFG), and/or impaired glucose tolerance (IGT), to overt diabetes. Early
intervention can slow disease progression or even reverse prediabetes, reducing
the risk of downstream complications. With the increasing global burden of T2D,
ongoing research continues to refine strategies across all stages of the diabetes
continuum, such as a shift from the traditional glucose-centered approach to more

personalized, risk-based treatment strategies. There is growing emphasis on weight
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management, early initiation of combination therapy rather than stepwise escalation, and prevention
of target organ damage by using glucose-lowering treatments with proven cardiovascular and renal
benefits.

Methods: Diabetes prevalence in the UAE is significantly higher than global estimates. The increasing
burden of T2D in the UAE and the importance of early detection, effective risk-based management,
and culturally sensitive patient education underscore the need for updated and locally relevant
recommendations. The Emirates Diabetes and Endocrine Society (EDES) convened a panel of 23
experts to review the latest evidence and international guidelines on T2D management in adults and
develop consensus recommendations tailored to the UAE healthcare context and real-world clinical
practice.

Results: The panelists, through multiple rounds of discussion, developed evidence-based, consensus
recommendations for the screening, diagnosis, and management of T2D. Updated tables for the initial
and follow-up assessments were also included to ensure a comprehensive evaluation.

Conclusion: These T2D management recommendations provide a tailored framework to help reduce

the disease burden and improve long-term health outcomes in the UAE.

BMI, cardiometabolic risk, diabetes mellitus, insulin resistance, metabolic disorder, metabolic
syndrome, nutrition, pharmacological therapy, physical activity, prevention, type 2 diabetes, prediabetes,

Emirates Diabetes and Endocrine Society, UAE

To ensure that the Emirates Diabetes and Endocrine Society (EDES) consensus guidelines for the man-
agement of Type 2 Diabetes (T2D), published in 2020, are in sync with the global updates, consistent
with the latest evidence, and aligned with local healthcare policies, challenges, and perspectives, the
EDES convened a panel of experts to review and update them. The recommendations in this 2026 EDES
consensus provide evidence-based guidance for screening, diagnosis, and management of prediabetes
and T2D.

Given the increasing prevalence of T2D in the UAE, the recommendations have been slightly modified
from the international guidelines to suit the UAE context. These modifications include earlier screening,
beginning at the age of 30, an adjusted frequency of comprehensive clinical evaluations tailored to

local healthcare practices, and medical nutrition therapy adapted to local food choices. The consensus
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also emphasizes the implementation of a closed-loop referral pathway tailored to local healthcare sys-
tems. Additionally, a specific cardio-renal-metabolic (CRM) risk scoring has been incorporated to stratify
patients for individualized pharmacological management. This CRM risk scoring aligns with the previously
published EDES-Emirates Cardiac Society (ECS) cardiometabolic guidelines. These updated 2026 EDES
consensus recommendations for T2D management also include algorithms and tables that busy clinicians
can quickly refer to for easy application in their daily clinical practice. These should serve as a national
reference to guide consistent and evidence-based care. While they provide broad guidance on T2D
management in the UAE, it remains crucial to individualize treatment based on patients’ clinical profiles

and preferences.

3.4. The Increasing Prevalence of T2D

In regional epidemiological studies such as the 2017-2018 UAE National Health Survey (UAE-NHS) report,
the prevalence of diabetes was found to be 11.8% among 18—69-year-old adults [1]. Data from the Dubai
Household Health Surveys (DHHS), conducted in 2014/2017 and 2019, indicate that the prevalence of
T2D among UAE nationals remained relatively stable at 19% and 19.3%, respectively. The prevalence in
expatriates ranged from 14.7% in 2014/2017 to 12.4% in 2019 [2]. The 2014/2017 survey also identified
undiagnosed diabetes in 10% of UAE nationals and 10.9% of expatriates. However, in the 2019 survey,
newly diagnosed diabetes cases were reported in 3.2% of UAE nationals and 1.9% of expatriates (see
Figure 1A) [2, 3].

The overall prevalence of diabetes in Dubai, according to the 2019 DHHS survey, was 13.7% (11.5%
previously known diabetes and 2.1% newly diagnosed cases) (see Figure 1A) [2]. Stratified analysis com-
paring diabetes prevalence between Emiratis and other ethnic groups in the UAE expatriate community
revealed higher adjusted prevalence rates among UAE nationals (21% in males, 23% in females) and
Asian non-Arabs (23% in males, 20% in females) relative to other groups such as Arab non-nationals,

Westerners, and Africans [4].

In the DHHS 2019 findings, a strong association between age and diabetes prevalence was consistent
across all population subgroups (both Emirati and expatriate). Among individuals aged between 18 and
29 years, the prevalence was 1.4%, which increased sharply to 43.6% among those aged 60 years and

above (see Figure 1B) [2].
According to the 2017-2018 UAE-NHS Report, the prevalence of prediabetes was found to be 11.7%

among 18-69-year-old adults. The prevalence rate was higher among non-Emirati males (14.1%) than
among Emirati males (12.1%) [1]. According to the DHHS, the prevalence of prediabetes has shown divergent

trends among UAE nationals, declining from 18.6% in the 2014/2017 survey findings to 12% in the 2019
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survey findings. In contrast, among expatriates, the prevalence increased from 15.5% to 17.1% over the

same period [3, 5].

A
W All Dubai Emirati Expat
w 19.3%
161
13.7%
11.5% 10.5% 12.4%
. 21% 32% 19%
| |
Known-diabetes Newly diagnosed Total diabetes

B

43.6%

25.5%

13.8%

10%
La% .

18-29 30-39 40-49 50-59 60+

DHHS: Dubai Household Health Survey

Figure 1: DHHS-2019: Total prevalence of diabetes mellitus in Dubai. (A) According to nationality and (B) According to age.

3.2. Metabolic Syndrome (MetS)

Central obesity, hypertension, dyslipidemia, and hyperglycemia were previously considered as separate
clinical entities; however, they are now recognized as interrelated metabolic abnormalities that often
coexist as the MetS, collectively increasing the risk of cardiovascular disease (CVD) and T2D. The criteria
used for the diagnosis of MetS are shown in Figure 2 [6, 7]. MetS is often considered a “prediabetes
equivalent,” with insulin resistance as a shared pathophysiological link between the two conditions [8—
10]. Moreover, the risk of developing T2D is approximately 5 times higher in individuals with MetS without
IFG, 7 times higher in those with IFG without MetS, and 21 times higher in those with both MetS and
prediabetes [7, 9].

Subgroup analysis across all World Health Organization (WHO) regions revealed that the Eastern
Mediterranean Region, which includes all the Gulf Cooperation Council (GCC) countries, including the
UAE, had the highest prevalence of MetS, according to both the International Diabetes Federation (IDF)
and the National Cholesterol Education Program (NCEP)—Adult Treatment Panel lll (ATP lll) definitions
(34.6% and 32.9%, respectively) [11]. Another 2020 systematic review and modeling analysis assessed
169 studies involving 550,405 children and adolescents across 44 countries from 13 regions. The study
reported one of the highest prevalence rates of MetS among adolescents in the UAE (9.8%), second only
to Spain (9.9%) [12].
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NCEP ATP Il criteria IDF criteria

Presence of 23 of the following five criteria: Waist circumference 237 inches
» (=294 cm) in European/Middle Eastern

Waist circumference 240 inches . (Arab) men or 231 inches (280 cm) in

<% (2102 cm) in men or 2 35 inches women AND
(=88 cm) in women Presence of any 2 of the following four criteria
O, ®
Blood pressure 2130/85 mmHg Blood pressure 2130/85 mmHg
Q
Fasting triglyceride (TG) level Fasting triglyceride (TG) level
@ 2150 mg/dL (21.7 mmol/L) @ 2150 mg/dL(21.7 mmol/L)
Fasting high-density lipoprotein (HDL) Fasting high-density lipoprotein (HDL)
cholesterol level <40 mg/dL cholesterol level <40 mg/dL
(<1.03 mmol/L) in men or <50 mg/dL (<1.03 mmol/L) in men or <50 mg/dL
(<1.3 mmol/L) in women (<1.3 mmol/L) in women
o) Fasting blood sugar 2100 mg/dL o] Fasting blood sugar 2100 mg/dL
f (25.6 mmol/L) T (25.6 mmol/L)

Figure 2: NCEP ATP Ill and IDF criteria for the diagnosis of MetS.

3.3. Obesity and T2D

Obesity, especially visceral obesity, a key component of MetS, has emerged as a major public health
challenge, with a recent study reporting a prevalence of 28% in the UAE (35.8% according to ethnicity-
based cut-points) and 63% of the population living with overweight and obesity [13]. The risk of developing
T2D increases as body mass index (BMI) rises due to multiple interconnected mechanisms that cause

changes in adipose tissue biology and pancreatic beta-cell function, contributing to insulin resistance [14].

The 2019 DHHS reported diabetes prevalence of 8.2% in individuals with normal BMI, with the rates
increasing to 12.4% and 21.1% in those with overweight and obesity, respectively [2]. The 2017-2018 UAE-
NHS Report revealed the prevalence of obesity and overweight in those aged between 18 and 69 years

to be 27.8% and 67.9%, respectively, with the highest prevalence in the age group of 30—44 years [1].

The EDES convened a panel of 23 experts to review and discuss the available evidence on the man-
agement of T2D. The panelists reviewed the latest published evidence and international guidelines,
reassessed the 2020 recommendations, and, through multiple rounds of discussion, drafted new and
revised recommendations for the management of T2D in adults [15]. The panelists ensured the recom-
mendations were tailored to the UAE healthcare context and aligned with real-world clinical practice in
the region. This document constitutes an update of the 2020 guideline, incorporating newly available

evidence and revising previous recommendations where clinically indicated.
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5.1. Diagnostic Criteria

Recommendation: The diagnostic criteria for T2D and prediabetes are shown in Table 1[16].

Table 1: Diagnostic criteria thresholds for diabetes and prediabetes.

Diagnostic test Q Prediabetes Diabetes®

HbA1c! 5.7-6.4% (39—47 mmol/mol) >6.5% (=48 mmol/mol)

FPG? 100-125 mg/dL (5.6—6.9 mmol/L) (IFG) >126 mg/dL (>7 mmol/L)

2-h OGTT? 140-199 mg/dL (7.8—11.0 mmol/L) (IGT) >200 mg/dL (>11.1 mmol/L)

RPG in symptomatic individuals* >200 mg/dl  with hyperglycemia
symptoms

HbA1c: Glycated hemoglobin; FPG: Fasting blood glucose; IFG: Impaired fasting glucose; IGT: Impaired glucose tolerance;
OGTT: Oral glucose tolerance test (2-hr plasma glucose during a 75 g oral glucose tolerance test); RPG: Random plasma
glucose.

'HbA1c may not be appropriate for the diagnosis of diabetes in conditions where red cell turnover is abnormal (see Table 2).
2FPG: Fasting is defined as no caloric intake for 8—12 hr.

32-h OGTT: The test should be performed as described in the World Health Organization guidelines, using a glucose load
containing the equivalent of 75 g anhydrous glucose dissolved in water. Carbohydrate restriction few days before the
OGTT can falsely elevate post-challenge glucose levels, increasing the risk of a false-positive result. Intake of adequate
carbohydrates (at least 150 gm/day) for 3 days before the test is recommended.

“RPG can only be used for the diagnosis of diabetes in a patient with classic symptoms of hyperglycemia or hyperglycemic
crisis.

5In the absence of unequivocal hyperglycemia, diagnosis of diabetes requires two abnormal test results either from the same
test sample or from two separate test samples.

Caveats on testing:

1. HbA1c test should be performed in a laboratory using a method certified by the National Glycohemoglobin Standardization
Program (NGSP), and standardized (or traceable) to the Diabetes Control and Complications Trial (DCCT) reference assay.

2. Point-of-care (POC) HbA1c assays that are approved for diagnostic purposes by NGSP or the Federal Drug Administration
should only be considered in settings licensed to perform moderate-to-high complexity tests. Although some POC HbA1c
assays may be certified for diagnostic testing, proficiency testing is not always mandated.

3. The HbA1c test may not be appropriate if a patient is pregnant (second and third trimesters and postpartum period, see
Table 2).

4. In cases of significant mismatch between measured HbA1c and plasma glucose levels, HbA1lc assay interference should
be suspected. In these cases, an assay without interference or plasma glucose criteria should be considered to diagnose
diabetes accurately. Additionally, alternative clinically-approved biomarkers (e.g., fructosamine and glycated albumin)
indicative of chronic hyperglycemia may be considered.

According to these diagnostic criteria, in the absence of a clear clinical presentation, i.e., classic
symptoms of hyperglycemia or hyperglycemic crisis accompanied by RBG >200 mg/dL, the diagnosis of

diabetes should be confirmed by one of the following: [16]

e Two abnormal results from the same diagnostic test with samples drawn at different time points

within a clinically appropriate interval.

e Two different diagnostic tests, both showing abnormal values, either with the same sample or with

samples drawn at separate time points within a clinically appropriate interval.
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In cases where the results from two different diagnostic tests conflict, that is, one test result meets
the diagnostic threshold for diabetes, but the other does not, the former test should be repeated after
considering factors that may impact the test results (see Table 2) [15]. The diagnosis should be confirmed
if the repeated test result meets the diagnostic criteria.

Table 2: Medical conditions and drugs that can affect the accuracy of HbA1c test.

Inappropriately low HbA1c Inappropriately high HbA1c Either high or low HbA1c o)
= = =
e Acute or chronic blood loss e Renal failure (uremia) e Certain hemoglobinopathies
e Hemoglobinopathies: e Low red cell turnover: e Fetal hemoglobin
o Sickle cell o Vitamin B12 deficiency e Methemoglobin
o Thalassemia o Iron deficiency e Assay interference
e Elliptocytosis e Alcohol
e Blood transfusion e Hyperbilirubinemia
e Hemolysis, including G6PD deficiency
e Drugs: e Drugs:
o Iron therapy o High-dose aspirin
o Vitamin B12 supplements o Chronic opiate use

o Erythropoietin

o Antiretrovirals, ribavirin
o Dapsone

o Aspirin (low dose)

o Vitamin C

o Vitamin E

e Chronic liver disease e Splenectomy

e Hypertriglyceridemia e Aplastic anemia
e Pregnancy e Lead poisoning
e Reticulocytosis

o Rheumatoid arthritis

G6PD: Glucose-6-phosphate dehydrogenase

5.2. Screening

Proactive and targeted screening facilitates early detection of prediabetes and T2D, allowing timely
intervention. Once diagnosed, further screening for CRM risk and metabolic dysfunction-associated

steatotic liver disease (MASLD) is equally essential, as discussed in this section.

5.2.1. Screening for T2D and prediabetes

Recommendations:

a) We recommend adopting evidence-based screening criteria, with the initiation of targeted T2D
screening in asymptomatic individuals starting at age 30 [15, 16]. FPG and HbA1c tests are preferred
due to convenience. OGTT may be used in specific situations (see Figure 3) [17].

b) A risk-based screening approach is recommended (see Figure 3) with risk factors for prediabetes and
T2D outlined in Table 3 [16—18]. T2D screening in special populations requires specific considerations

due to their unique risk profiles (see Table 4) [16].
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Screen individuals 230 years of age, or those at high risk.!

Screen earlier and/or more frequently in the presence of diabetes risk factors.'2

FPG <5.6 mmol/L FPG 5.6-6.9 mmol/L FPG 27.0 mmol/L
(<100 mg/dL) and/or (100-125 mg/dL) and/or (2126 mg/dL) and/or
HbA1lc <5.7% HbA1c 5.7-6.4% HbA1c 26.5%
A 4
(0-0r @ o
Normal Prediabetes VA Diabetes? &
e Rescreen at least e Rescreen at least z
every 3 years unless every 6 months unless
new risk factors emerge. new risk factors emerge.
FPG: Fasting plasma glucose; HbA1c: Glycated hemoglobin; 2-h OGTT: 2-hour oral glucose tolerance test
While FPG and HbA1G tests are preferred due to their convenience, the 2-h OGTT may be used in specific situations, such as: 1) during pregnancy, 2) for canfirmation when there is a discordance between
FPG and HbA1c results, and 3) in individuals with cystic fibrosis, or post- diabetes mellitus.
‘See Table 3 for prediabetes and T2D risk factors and Table 4 for screening for diabetes in special populations.
?FPG: Fasting is defined as no caloric intake for 812 h.
*Confirm diagnosis of diabetes based on the diagnostic criteria shown in Table 1.
Figure 3: T2D screening algorithm.
Table 3: Prediabetes and T2D risk factors.
The risk factors for prediabetes or T2D are: A

e Adults >30 years old'

e Prediabetes (HbA1c >5.7%, IGT or IFG on previous testing)

e Adults of any age who have overweight or obesity (BMI >25 kg/m? or >23 kg/m? for those of Asian descent) with >1 risk
factor(s).

o First-degree relative with diabetes

e Low levels of HDL (<35 mg/dL [< 0.90 mmol/L]) and/or high TG levels (>250 mg/dL [>2.8 mmol/L])

e Hypertension (BP >130/80 mm Hg or on treatment for hypertension)

e Physical inactivity

e High-risk ethnic groups

e History of CVD

e PCOS

e Other conditions associated with insulin resistance (e.g., severe obesity or acanthosis nigricans)

e Obstructive sleep apnea

e History of delivery of a macrosomic infant (birth weight >4 kg)

e History of psychiatric disorders (bipolar disorder, schizophrenia, depression, mood disorders)

e History of gestational diabetes

e MASLD (previously known as NAFLD)

e Periodontal disease

BMI: Body mass index; HbAlc: Glycated hemoglobin; IGT: Impaired glucose tolerance; IFG: Impaired fasting glucose; HDL:
High-density lipoprotein cholesterol; TG: Triglyceride; BP: Blood pressure; CVD: Cardiovascular disease; PCOS: Polycystic
ovary syndrome; MASLD: Metabolic dysfunction-associated steatotic liver disease; NAFLD: Non-alcoholic fatty liver disease
"Modified from the ADA guidelines, which recommend initiating diabetes screening in asymptomatic individuals at age 35.

Table 4: T2D Screening in special populations.

e Patients taking medications known to increase the risk of diabetes
o Consider medications that increase diabetes risk (e.g., glucocorticoids and thiazide diuretics).
o Screen annually for diabetes and prediabetes in individuals on atypical anti-psychotic medications.
o For individuals starting second-generation antipsychotic medications, screen for prediabetes and diabetes at baseline,
again at 12—16 weeks (or sooner, if indicated), and annually thereafter.
e Patients with diabetes-associated end-organ damage, especially microvascular diseases (retinopathy, neuropathy, or
nephropathy) or macrovascular disease (CHD, stroke, or PVD).
e Patients with HIV infection
o Test for diabetes or prediabetes:
m before initiating antiretroviral therapy
m while changing antiretroviral therapy
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Table 4: Continued.

m 3—6 months after initiating/changing antiretroviral therapy
m retest annually if results are normal
¢ Patients with cystic fibrosis
o Although HbA1c is not recommended for CFRD screening, a reading of >6.5% (>48 mmol/mol) is consistent with a diagnosis
of CFRD.
o If not already diagnosed with CFRD: Perform OGTT annually in all patients >10 years old.
o Consider annual monitoring for diabetes-related complications starting >5 years after CFRD diagnosis.
¢ Patients after organ transplantation
o Screen for hyperglycemia once patients are stable on an immunosuppressive regimen and acute infection has been ruled
out.
o Perform OGTT to check for post-transplantation diabetes.
e Patients with pancreatitis
o Screen for diabetes within 3—6 months after an episode of acute pancreatitis and annually thereafter.

o Screen annually in individuals with chronic pancreatitis. %%8

CHD: Coronary heart disease; PVD: Peripheral vascular disease; HIV: Human immunodeficiency virus; CFRD: Cystic fibrosis-
related diabetes; OGTT: Oral glucose tolerance test

Several international professional societies recommend initiating diabetes screening between the ages
of 35 and 40, with earlier and more frequent screening if risk factors are present [16, 17]. Due to the high
burden of prediabetes and T2D in the UAE, the 2020 EDES guidelines recommended initiating T2D
screening at age 30, which remains a valid approach [2, 3, 5, 15]. Early screening and a risk-based
approach offer the opportunity for timely diagnosis and prevention of complications, making them cost-
effective strategies.

The choice of a screening test (HbA1c, FPG, or 2-h OGTT) depends on multiple factors, including clinical
context, resource availability, patient convenience, and cost. The advantages and disadvantages of the
three screening tests are outlined in Table 5 [19].

Table 5: Advantages and disadvantages of diabetes screening tests.

Screening test R Advantages ﬂb Disadvantages @
HbA1c e No fasting needed e Expensive and may have limited availability
e Requires standardization, which can ensure in some regions
reproducibility e Some conditions and drugs may affect its
e Preanalytical stability accuracy.

e |s an indirect measure of glycemia

FPG e Single blood draw required e Requires 8—12 hr fasting'
o Easily available e Stress and illness can affect accuracy
e More reproducible than OGTT e Preanalytical and analytical variability
2-h OGTT e Can diagnose IGT e Requires 8—12 hr fasting'

e Can help estimate surrogate markers of e Some people experience nausea
insulin sensitivity, beta cell function (in relation e Time-consuming
to insulin sensitivity), and the incretin effect

HbA1c: Glycated hemoglobin; FPG: Fasting plasma glucose; 2-h OGTT: 2-hour oral glucose tolerance test; IGT: Impaired glucose
tolerance
'Fasting is defined as no caloric intake for 8—12 hr.
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5.2.2. Screening for cardio-renal-metabolic (CRM) risk in individuals with prediabetes
and T2D

Recommendations: Screening for CRM risk is recommended in all individuals with prediabetes and T2D.
CRM risk screening should include relevant investigations to identify risk factors, including assessment of
BP, lipid profile, renal and liver function, smoking status, BMI, and findings from medical history/physical
examination. A standard lipid panel can be used. Fasting lipid testing is generally not required, as it does

not influence therapeutic decisions unless triglyceride assessment is needed (see Table 6) [10, 16, 20].

Table 6: Cardiometabolic screening for individuals with prediabetes and T2D.
Whom to screen?
o Prediabetes

e T2D

How to screen?

1. Detailed medical history:
e Symptoms of CVD!
e Symptoms of claudication’
e Smoking status
2. Physical examination:
e Full medical examination
e BP
e BMI
e Peripheral pulses, including ABI
e Retinal examination
3. Investigations:
e Serum creatinine, eGFR, and Urine ACR
e Lipid profile
e CBC
e HbA1lc
o LFT
e VVitamin B12 (for those treated with metformin)
e ECG and Pro-BNP (hs-CRP and hs-TnT at physician discretion)

How frequently to screen?

e For individuals with prediabetes: Every 2—3 years based on CV risk factors
e For individuals with T2D: Annually?

Who is considered “Screen +ve”? Q§

Those with abnormal:
e Physical examination
e Peripheral pulses and/or ABI
e Retinal examination
e Clinical investigations (ECG, Pro-BNP, serum creatinine, eGFR, and/or ACR)

For those who are Screen -ve @

e Apply the CRM risk score and screen annually (or every 2 years in case of prediabetes) based on the CRM risk category

CVD: Cardiovascular disease; BP: Blood pressure; BMI: Body mass index; ABI: Ankle-brachial index; ECG: Electrocardiography;
Pro-BNP: B-type natriuretic peptide; hs-CRP: high-sensitivity C-reactive protein; hs-TnT: High-sensitivity troponin T; eGFR: Estimated
glomerular filtration rate; ACR: Albumin-to-creatinine ratio; CBC: Complete blood count; LFT: Liver function test; CRM: Cardio-renal-
metabolic; CV: Cardiovascular

'Symptoms or signs of CVD or PAD or CHF: chest pain, peripheral edema, dizziness, palpitations, fatigue, effort intolerance,
syncope, intermittent claudication, etc.

?|ndividuals with T2D who are at very high risk should be managed in specialist clinics and undergo screening based on their
specific underlying conditions.
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CRM syndrome has been defined as “a systemic disorder characterized by pathophysiological interac-
tions among metabolic risk factors, chronic kidney disease (CKD), and the cardiovascular system leading
to multiorgan dysfunction and a high rate of adverse cardiovascular outcomes.” Elevated CRM risk is
associated with increased morbidity and premature mortality [21]. Thus, accurate identification of the
CRM risk level is necessary to ensure that high-risk individuals receive optimal treatment with CRM
benefit, while avoiding overtreatment in lower-risk patients [20]. Detailed cardiometabolic guidelines,
published jointly by the EDES and ECS, outline the assessment and management of cardiometabolic risk

in individuals with prediabetes and T2D [20].

5.2.3. Screening for MASLD in individuals with prediabetes and T2D

Recommendation: Individuals with T2D or prediabetes, especially those with overweight or obesity, or
other cardiometabolic risk factors or established CVD, must be screened for MASLD using appropriate
assessment tools.

MASLD, previously called non-alcoholic fatty liver disease (NAFLD), is highly prevalent in T2D, affecting
nearly 70% of individuals with T2D [22, 23]. It is diagnosed by the presence of steatotic liver disease
in combination with one or more cardiometabolic risk factors (overweight or obesity, hypertension,
prediabetes or T2D, elevated triglycerides, or low HDL cholesterol) and the absence of other potential
causes of steatosis, such as significant alcohol consumption [24]. A bidirectional association has been
observed between MASLD and T2D, with each condition influencing the development and progression
of the other [22, 23]. Also, about 20-30% of MASLD cases progress to metabolic dysfunction-associated
steatohepatitis (MASH), which can lead to liver cirrhosis and even hepatocellular carcinoma [25]. Identify-
ing the extent of hepatic and extrahepatic clinical implications of MASLD is essential for comprehensive

risk assessment and management of T2D.

The fibrosis-4 (FIB-4) index, calculated using age, liver enzyme levels (ALT and AST), and platelet
count, is widely used to assess the extent of liver disease [24, 26]. A FIB-4 score <1.3 indicates low risk
of advanced fibrosis, while a score >2.67 suggests advanced fibrosis. Additional testing for liver stiffness
with vibration-controlled transient elastography (VCTE) or enhanced liver fibrosis (ELF) blood test may be
required in individuals with a FIB-4 score between 1.3 and 2.67. The NAFLD fibrosis score (NFS), calculated
using age, BMI, presence/absence of IFG, AST/ALT ratio, platelets, and albumin, may also be considered
to assess fibrosis in certain cases [27]. Referral to a gastroenterologist specializing in hepatology or a
hepatologist is recommended for individuals with a FIB-4 score >2.67 (without the need for any additional
testing), and should also be considered for those with a VCTE-derived liver stiffness measurement >8
kPa or ELF score >9.8 [24, 28, 29].
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Recommendations:

a) Medical history, physical examination, and laboratory investigations: A comprehensive clinical
evaluation that includes all these components is recommended during the initial, interim follow-up,
and annual visits (see Tables 7, 8, and 9) [15, 17, 24, 30].

b) Vaccination: Individuals with T2D should undergo targeted infectious disease screening beyond
routine protocols due to their increased risk. The recommended vaccination schedule is shown in Table
10 [31, 32]. When feasible, vaccination should be considered during periods of better glycemic control
but should not be delayed if there is a risk of infection.

c) Mental health assessment. Mental health evaluation should be included in the initial and follow-up
assessments of individuals diagnosed with prediabetes (if clinically indicated) and diabetes. It should
involve a person-centered approach to identify the risk of diabetes distress, anxiety, eating disorder,
depression, cognitive impairment (in older adults), self-harm, or suicide ideation, using standardized

screening tools (see Table 7).

Table 7: Comprehensive clinical evaluation in T2D—Medical history.

Key factors to document during medical history collection Initial Interim Annual
visit follow-up follow-up
visit visit
Diabetes e Age of onset, duration, control, and symptoms of hyperglycemia v v v
e Hypoglycemia symptoms v/ v v
e Hospitalization v v v
Comorbidities e Dyslipidemia and hypertension v v v
o Neuropathy:
o Peripheral v v v
o Autonomic and mononeuritis v v
e Visual impairment, depression/anxiety, hemoglobinopathies, v v

thyroid disorder, cancer, MASLD

e Infections v v v
Lifestyle e Smoking status and alcohol consumption v v
e Physical activity and sedentary habits, eating habits, and sleep v/ v v
patterns
Medication e Assess for compliance and side effects v v v
e Alternative therapies v v v
Vaccinations e Pneumococcus v/
(Detailed list of e Influenza v v
recommended e Hepatitis B v

vaccines and their
administration
schedule is shown
in Table 10)
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Table 7: Continued.

Key factors to document during medical history collection Initial Interim Annual
visit follow-up follow-up
visit visit

Self-care e Glucose monitoring v v v

e Independency, personal hygiene, oral health v v
Social network e Review social background and living conditions v v
Digital technology e Assess comfort level with digital technology v v 4
Family history e Enquire about the history of diabetes, genetic predisposition, v/

renal disease, CVD, dyslipidemia, or autoimmune disorders in the

family

e Check for any updates in family history v v
Disability e Enquire about any physical, visual, or auditory devices, cognitive v/ v v
assessment status

e History of fractures, amputations, or ulcers v v v

e History of foot evaluations (hnumbness, claudication) 4 v v
Mental health e Check for mental health symptoms with validated question- v/ v
assessment naires and/or structured clinical interviews'

MASLD: Metabolic dysfunction-associated steatotic liver disease; DDS: Diabetes distress scale; GAD: Generalized anxiety
disorder; PHQ-9: Patient health questionnarie-9
'Screening tools may include DDS (for diabetes-related stress), GAD scale, and PHQ-9.

Table 8: Comprehensive clinical evaluation in T2D—Components of physical examination.

Physical exam Procedure Initial visit Interim Annual
follow-up follow-up
visits visits

Physical and vital assessments

ooo
[

Anthropometric o Height, weight, BMI', waist circumference, and waist-to-height v/ v v

measures ratio

Vital signs e BP in sitting and standing positions v v v
e Pulse rate v v v

General assessments

ooo
] IIE

Skin e Look for injection sites, evidence of lipodystrophy v v
Fundus® e Fundus examination (digital exam, if available, is preferred) v v
Foot (look for e Inspection (skin integrity, callous, ulcers, gangrene, and toenails) v/ v v
evidence e Palpation of peripheral pulses v v v
of neuropathy, PAD, e Vibration testing v v v
deformity, or infection) e Sensation with 10 g monofilament? v v v

e ABI v v
Thyroid e Thyroid palpation v v
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Table 8: Continued.

Physical exam Procedure Initial visit Interim Annual
follow-up follow-up
visits visits

Systemic assessments

000
[

Cardiovascular e Auscultation of carotid, heart, and lung bases v v
Abdomen e Liver examination v/ v
Lower limbs e Look for edema v v

ABI: Ankle brachial pressure index; BMI: Body mass index; PVD: Peripheral vascular disease

Consider ethnicity-specific criteria where applicable.

2Refer to a specialist every 2 years if no retinopathy and more frequently as necessary.

310-g monofilament test should be performed with at least one other assessment (pinprick, temperature, or vibration).

Table 9: Comprehensive clinical evaluation in T2D—Lab investigations.

Test Initial assessment Interim follow-up Annual follow-up
visits visits

Glycemia

e Blood glucose levels v v v

e HbAIC! v v/ v

Lipid profile?

e Total cholesterol, LDL, non-HDL cholesterol, triglycerides v v v

Kidney function

e Electrolytes v v/ v
e Serum creatinine/eGFR? v v v
e UACR v v v
Other tests

e Liver function? v v
e Vitamin B12 (for those on metformin) v v
e Other vitamins v* v*
e CBC v v*
e TSH v v*
e NT-proBNP v v
e Lipoprotein(a)* v

e ApoB’® v/

HbA1c: Glycated hemoglobin; LDL: Low-density lipoproteins; HDL: High-density lipoproteins; eGFR: Estimated glomerular
filtration rate; UACR: Urine albumin: creatinine ratio; CBC: Complete blood count; TSH: Thyroid-stimulating hormone; NT-
proBNP: N-terminal pro b-type natriuretic peptide.

v*To be done if clinically indicated

"The recommended frequency of HbAlc testing is 2—4 times per year (every 3-6 months), depending on the extent of control
and overall clinical condition.

2The recommended frequency of lipid testing is 2—4 times per year. Testing frequency should depend on clinical factors (e.g.,
more frequent testing if monitoring treatment efficacy). Monitoring can be less frequent in those without dyslipidemia and who
are not on lipid-lowering agents. Random lipid testing may be sufficient.

3eGFR and liver function tests can be done more frequently based on the condition of the patient upon initiation or dose
modification of medications.

4A once-in-a-lifetime measurement of lipoprotein(a) is recommended to evaluate cardiovascular risk.

5To be done based on cardiovascular risk and repeated if clinically indicated.
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5.3.1. Initial assessment of prediabetes and diabetes

The initial assessment of individuals diagnosed with prediabetes or diabetes should include identification
of comorbidities, assessment of complications, evaluation of psychosocial parameters, and review of
overall health status [24]. The initial assessment should begin with a thorough clinical evaluation that

includes:

1) Patient history: Documenting a detailed medical history helps identify risk factors and comorbidities
and gauge patients’ level of disease awareness and the extent of their willingness to participate in disease
management (see Table 7) [15, 17, 24, 30, 33-35].

2) Physical examination: Conducting a thorough physical examination provides a clinical baseline for

risk stratification and guides management (see Table 8) [15, 24].

3) Laboratory investigations: These are crucial to evaluate disease severity and identify comorbidities.

The list of recommended lab tests is shown in Table 9 [15, 24].

4) Additional considerations: Treatment goals must be developed collaboratively between individuals
and the healthcare team, and should be personalized, achievable, and clinically feasible within the time
and resource constraints of routine clinical practice [24]. Additionally, emerging non-invasive technologies
like SUDOSCAN help to assess sudomotor dysfunction, which is an indicator of peripheral small fiber
neuropathy in individuals with diabetes [36]. While a promising technology, there is currently limited

evidence to support its widespread application.

5.3.2. Follow-up and annual assessments of T2D

Individuals with stable T2D should undergo a comprehensive assessment at least once a year to monitor
their glycemic status, cardiovascular health, and metabolic control. The interim follow-up assessments can
be conducted every 3-6 months, individualized based on risk factors and glycemic control [15, 24]. More
frequent interim assessments (every 4-6 weeks) may be required in specific situations, such as the initiation
of continuous glucose monitoring (CGM), treatment adjustments, unstable glycemia, or pregnancy. The
interim and annual follow-up reassessment checklists for medical history, physical examination, and

laboratory investigations are shown in Tables 7, 8, and 9 [15, 17, 24, 30].

5.3.3. Vaccination considerations in T2D

Individuals with T2D may be at high risk for vaccine-preventable infections such as pneumonia and
influenza [37]. They are also more likely to experience poorer outcomes from infections such as hepatitis

B, with an increased risk of hepatocellular carcinoma and all-cause mortality [38].
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The recommended vaccines for individuals with T2D and their administration schedule are shown in
Table 10 [24, 31, 32]. The vaccination schedules may need to be individualized and closely monitored
(e.g., checking post-vaccination titers for hepatitis B) in those with poor glycemic control [39].

Table 10: Recommended vaccination in individuals with T2D.
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Table 10: Continued.

e Recommended for all adults who lack documentation of vaccination OR lack evidence of
immunity

e Not recommended for all adults, but only some adults based on either age or increased risk
for or severe outcomes from disease

e Not recommended for all adults, but only some adults based on either age or increased risk
for or severe outcomes from disease

e Any person who is not fully vaccinated and requests vaccination (identification of risk factor
not required)

HPV
HepA

e No guidance/Not applicable

e Not recommended for all adults, but only some adults based on either age or increased risk
for or severe outcomes from disease

e Recommended for all adults who lack documentation of vaccination OR lack evidence of
immunity
e In cases of incomplete vaccination (self-reporting acceptable), complete 3-dose series

-Recommended for all adults meeting age requirements, lacking documentation of immunization, or lacking evidence of
immunity

Recommended for adults with additional risk factors or another indication
Recommended based on shared decision-making

-No guidance or not applicable

-Might be indicated if the benefits outweigh the risk of adverse reaction

LAIV3: Influenza vaccine (live, attenuated); Td: Tetanus and diphtheria vaccine; Tdap: Tetanus, diphtheria, and acellular
pertussis vaccine; RSV: Respiratory syncytial virus vaccine; RZV: Zoster vaccine, recombinant (Shingrix); HepB: Hepatitis B
vaccine; HPV: Human papillomavirus vaccine; HepA: Hepatitis A vaccine; COVID-19: Coronavirus disease vaccine; MMR:
Measles, mumps, and rubella vaccine; VAR: Varicella vaccine; MenACWY: Meningococcal serogroups A, C, W, Y vaccine; Men
B: Meningococcal serogroup B vaccine; Hib: Hemophilus influenzae type b vaccine; IPV: Poliovirus vaccine (inactivated)

5.3.4. Mental health and well-being assessment

The diagnosis of diabetes can induce diabetes distress, leading to difficulty accepting the diagnosis,
poor treatment adherence, fear of future complications, and feelings of anger or sadness due to dietary
restrictions [17]. Addressing these behavioral barriers is essential to improving outcomes. Also, unlike
diabetes distress, which may improve with targeted diabetes self-management education and support
(DSMES), clinical depression, characterized by persistent sadness, loss of interest, and functional impair-
ment beyond diabetes-related concerns, warrants psychological or pharmacological intervention [40—
42].

Psychiatric disorders like major depressive disorder (MDD), bipolar and related disorders, schizophrenia
spectrum disorders, anxiety disorders, and eating disorders increase the risk of T2D development. In some
cases, the relationship may be bidirectional [17, 43—45]. T2D is also an established risk factor for dementia

and mild cognitive impairment [17]. The financial burden of diabetes also adds to the psychological
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distress of individuals with T2D [17]. Referral to a specialist may be considered when clinically indicated

for additional evaluation and timely intervention.

5.4. Patient Referral Pathway

Recommendation: We recommend implementing a robust electronic medical records (EMR) system
to facilitate patient data sharing, streamline multidisciplinary care, prevent treatment duplication, and
optimize overall T2D management [46]. Also, adopting a closed-loop referral pathway that is not only

initiated but also tracked by the primary care physicians (PCPs) (see Figure 4) is recommended [47].

Referral to a specialist S PEC'AL'ST/
facilitated via referral flags based
e o e s et MULTIDISCIPLINARY
PRIMARY CARE CARE

The PCP identifies the
need for specialist care
based on risk assessment
and clinical criteria® and
initiates the referral

The secondary or tertiary
care specialist conducts a
comprehensive evaluation
and develops/modifies
treatment plan

. L Specialist care is continued
If the patient’s condition till the patient’s condition
worsens P,
stabilizes
The PCP continues Once stable

monitoring the patient
based on the new treatment
plan, ensuring continuity

(e.g., well-controlled
glycemia, stable kidney
function), the patient is

of care referred back to primary
care for continued
management.
Feedback summary to
the PCP via the EMR

(treatment recommendations and
follow-up instructions)

EMR: Electronic medical records
‘Indications for referral to specialist care are shown in Table 11

Figure 4: EMR-integrated closed-loop referral pathway.
Timely referrals from primary care to appropriate specialists are essential for multidisciplinary care and
early detection of complications (see Table M) [17, 24, 48, 49].

A closed-loop referral pathway can ensure that patients complete the specialist consultation and that
their clinical status, with relevant findings and recommendations, is communicated back to the PCP

through EMR. Continued specialist care may be warranted in some patients (see Figure 4) [47].
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Table 11: Indications for patient referral.

Indication EE‘_> Details and rationale [@

Inadequate glycemic control despite optimized therapy e Refer if glycemic targets are not met after 3—6 months of
lifestyle and pharmacologic optimization.
e Consider referral for evaluation of secondary causes,
psychosocial barriers, or intensification needs (e.g., insulin).

Development of microvascular or macrovascular complications e Prompt referral to a specialist (e.g., nephrologist for
eGFR decline/albuminuria, ophthalmologist for retinopathy,
neurologist for neuropathy, or cardiologist for CVD) is indicated
should any of these complications arise.

o Early detection and co-management improve outcomes.

Need for advanced therapies e Complex cases requiring initiation of basal-bolus insulin, GLP-1
RA, dual GIP/GLP-1RA, or SGLT2i, with renal/cardiac indications,
may warrant endocrinology and cardiology referral.

e Education for self-injection, titration, or pump therapy may
require DSMES and multidisciplinary input.

Presence of hypoglycemia unawareness or severe episodes e Refer when there is recurrent severe hypoglycemia, particu-
larly in the elderly, those on insulin, or with cognitive decline.
o CGM or behavioral evaluation may be needed.

Diagnostic uncertainty or atypical presentation e Refer for diagnostic clarification in atypical cases (e.g.,
monogenic diabetes or pancreatic disorders).
o Specialized testing and long-term care planning may be
required.

Psychosocial, cognitive, or adherence issues e Complex patients with diabetes distress, depression, low
health literacy, or poor adherence benefit from psychologist,
social worker, or DSMES referrals.

o Multidisciplinary support enhances outcomes.

eGFR: Estimated glomerular filtration rate; CVD: Cardiovascular disease; GLP-1 RA: Glucagon-like peptide-1 receptor agonist;
GIP: Glucose-dependent insulinotropic polypeptide; SGLT2i: Sodium-glucose cotransporter-2 inhibitor; DSMES: Diabetes self-
management education and support

5.5. Management of Prediabetes

Early intervention in prediabetes, primarily through lifestyle modifications, can prevent progression to
T2D and, in some cases, increase the likelihood of the reversal of disease [50]. It can also improve other
health parameters associated with MASLD, renal disease, and CVD. Weight management in those with
overweight or obesity, along with increased physical activity and a healthy diet, can support glycemic
control and enhance quality of life, altering the course of the diabetes continuum [10]. Pharmacotherapy
may be required in some individuals with prediabetes, especially those at high risk for developing T2D.

The prediabetes management algorithm is shown in Figure 5.
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| @ Prediabetes condition is confirmed ‘
v
| Refer to an intensive lifestyle modification program? for 3 months ‘

YES | Did FPG, OGTT, or HbA1c improve? | NO

| Overweight and Obesity? ‘

l NO YES l
Continue an intensive lifestyle Start metformin or Start GLP-1 RA OR
modification program pioglitazone Dual GIP/GLP-1 RA OR
& Reassess after 3 months SGLT2i (if established
Check FPG, 2-h OGTT, or ) CVD/CKD or at risk)
HbA1c (3 months)
Did glycemic markers NO
improve?
$YES
Continue current
treatment plan & lifestyle
modification program
v v
| Repeat diagnostic tests (FPG, 2-h OGTT, or HbA1c) every 3-6 months ‘
YES ‘ NO
‘ Treat as T2D ‘ 47‘ Developed diabetes? }—» ‘ Continue the current plan ‘

FPG: Fasting blood glucose; HbA1c: Glycated haemoglobin; OGTT. 75 g Oral Glucose Tolerance Test; T2D: Type 2 diabetes mellitus; GDM: Gestational diabetes; GLP-1 RA: Glucagon-like peptide-1 receptor agonist;
GIP: gl dent insuli ide; SGLT2i: Sodi G inhibitor

"The target is to achieve and maintain 5-15% weight loss and increase mederate-intensity physical activity (such as brisk walking) to at least 150 miniwoek.
“Based on ethnicily-specific thresholds

Figure 5: Management of prediabetes.

5.5.1. Prediabetes: Lifestyle interventions and pharmacotherapy

Recommendations:

a) Intensive lifestyle interventions, including dietary changes and regular physical activity, are

recommended [17, 42, 51-60]. Please refer to the Management of hyperglycemia: Lifestyle interventions

section for additional details on specific diet and exercise recommendations.

b) Metformin or pioglitazone may be considered for the prevention of T2D in select individuals when

lifestyle intervention alone is insufficient. Decisions should be individualized based on risk factors and

a careful evaluation of potential benefits and risks.

¢) In individuals with prediabetes and overweight/obesity and established CVD/CKD or those at risk,

early intervention with a glucagon-like peptide-1 receptor agonist (GLP-1 RA), dual glucose-dependent

insulinotropic polypeptide (GIP)/GLP-1 RA, or sodium-glucose cotransporter-2 inhibitor (SGLTZ2i) is

advisable for managing prediabetes/obesity as well as for reducing CVD risk (see Figure 5) [10, 51, 61].
While the FDA has not approved any medications specifically for the prevention of T2D, it is crucial

to assess the risks and benefits of pharmacotherapy in individuals with prediabetes and to consider

individualized treatment goals, cost, and the burden of long-term use [51].
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5.51.1. Metformin

The Diabetes Prevention Program (DPP) showed that, compared to a placebo, lifestyle intervention and
metformin reduced the risk of T2D by 58% and 31%, respectively, over an average follow-up period of
2.8 years [62]. Over the long-term DPP Outcomes Study (DPPQOS), the difference in T2D incidence rates

between the two groups diminished.

An analysis using HbA1c as the diagnostic criterion found that metformin and lifestyle intervention
reduced the risk of T2D by 44% and 49%, respectively, during the DPP and by 38% and 29%, respectively,
over the extended follow-up period [63]. Compared to placebo, the lifestyle intervention was found to
be cost-effective, and metformin was found to be marginally cost-saving over 10 years [64]. However,
the DPP identified specific subgroups (with elevated FPG and HbAlc, and a history of GDM) in which

metformin was especially beneficial in achieving desired glycemic goals [51, 65, 66].

Current evidence suggests that in the long-term: 1) lifestyle intervention alone or with metformin can
delay progression to T2D in select individuals, 2) although delayed, progression to T2D is likely to
occur (15-year DPPOS study), highlighting the need for improved prevention, and 3) individuals who do
not develop T2D have a lower prevalence of microvascular complications, underscoring the importance
of prevention. T2D prevention strategies should be individualized, with lifestyle intervention as the
cornerstone. Metformin can be considered in select cases when lifestyle changes alone do not help

achieve desired outcomes [62, 65, 67, 68].

5.5.1.2. Pioglitazone

In the Insulin Resistance Intervention after Stroke (IRIS) trial, pioglitazone was shown to reduce the risk
of stroke and myocardial infarction in individuals with insulin resistance but no diabetes (nearly 65%
had prediabetes; HbAlc >5.7%) and a history of ischemic stroke or transient ischemic attack. It also
reduced the risk of progression to T2D, but increased the risk of weight gain, edema, and fracture. Given
the elevated cardiovascular risk associated with prediabetes, pioglitazone may be considered in select

high-risk individuals to prevent progression to T2D [10, 51, 69].

5.51.3. GLP-1 RAs, dual GIP/GLP-1RA, and SGLT2is

In individuals with overweight/obesity and prediabetes, GLP-1RAs, or dual GIP/GLP-1 RA, may be
considered if lifestyle measures are insufficient, and weight loss is a goal for T2D prevention [10, 70].
SGLT2is may be considered in those with CVD or CKD (established disease or at-risk), or heart failure
[71-74].
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5.6. Management of Hyperglycemia

T2D management requires a holistic approach that integrates glycemic control with structured education,
regular monitoring, and personalized care. Lifestyle factors such as sleep quality, diet, physical activity, and
smoking influence T2D management. They should be considered while deciding the optimal treatment

strategy. Pharmacotherapy should be individualized, goal-oriented, and person-centered.

5.6.1. Monitoring and education

Effective management of hyperglycemia requires a combination of appropriate monitoring strategies and
patient education. Evidence-based, structured education should be designed to equip individuals with

knowledge, skills, and confidence to manage their condition effectively and make informed decisions.

5.6.11. Importance, timing, and frequency of monitoring

Recommendations:

a) Glycemic monitoring using HbA'c testing, self-monitoring of blood glucose (SMBG), and CGM or flash
glucose monitoring (FGM) is recommended. The monitoring frequency and optimal target ranges for
these tests are shown in Tables 12 and 13 [17, 48, 59, 75-80].

b) Ketone testing may be recommended if clinically indicated. The reference ranges may vary depending

on individual clinical profiles and should be interpreted accordingly.

Table 12: Recommendations and optimal targets for glucose monitoring and ketone testing.

Recommendations Optimal targets {:}
HbA1c! e Monitor every 3—6 months e <6.5% (<48 mmol/mol) for most patients
(may be reported as eAG <8.6 mmol/L [<154
mg/dL])
SMBG e Recommended in individuals who: e Fasting/preprandial: 4.4—-7.2 mmol/L (80—

o Are on insulin and SU therapy (due to hypoglycemia risk) 130 mg/dL)
o Need monitoring of hypoglycemia/hyperglycemia due to e Postprandial: <10 mmol/L (<180 mg/dL)?
intercurrent illness
o Need monitoring during preconception and pregnancy
management (for those with established diabetes or GDM)
o Need monitoring due to changes in management or
lifestyle, or in situations (specific conditions or medications,
such as corticosteroids) where HbA1c may not accurately
reflect glycemic patterns
o Have poorly controlled T2D and need monitoring to aid
compliance with medication and diet
e May be considered in others on a case-by-case basis
o Monitoring frequency should be personalized?
e Additional guidance on BGM in different populations is
outlined in Table 13
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Table 12: Continued.

Recommendations Optimal targets {:}
I V <36%
CGM* or FGM e Recommended in all insulin-treated individuals with T2D, Glucose C <36%
particularly those with: Most adults | Older
o Recurrent or severe hypoglycemia adults

o Hypoglycemia unawareness
o Glycemic variability
o Difficulty achieving HbAlc targets

TAR >250 mg/dL | <5% <10%
(>13.9 mmol/L)

o High-risk profiles (e.g., during pregnancy, elderly, those | TAR 181-250 <25% <50%
with complex treatment regimens) mg/dL (10.1-13.9
e May be considered in others on a case-by-case basis mmol/L)’
TIR 70-180 mg/dL |>70% >50%
(3.9-10.0 mmol/L)
TBR 54-69 mg/dL |<4% <1%

(3.0-3.8 mmol/L)®

TBR <54 mg/dL <1%
(<3.0 mmol/L)

Ketone testing e Recommended during acute illness episodes accompanied e Blood ketone levels <0.6 mmol/L (6 mg/dL)
by elevated blood glucose, when preprandial glucose levels o Levels >15 mmol/L (15 mg/dL) warrant
are consistently >14 mmol/L, or when symptoms of DKA are prompt medical consultation
present (nausea, vomiting, or abdominal discomfort)

HbA1c: Glycated hemoglobin, SU: Sulfonylurea; GDM: Gestational diabetes mellitus; CGM: Continuous glucose monitoring;
FGM: Flash glucose monitoring; T2D: Type 2 diabetes; DKA: Diabetic ketoacidosis; SMBG: Self-monitoring of blood glucose;
eAG: Estimated average glucose; BGM: Blood glucose monitoring; TAR: Time above range; TIR: Time in range; TBR: Time
below range; CV: Coefficient of variation

Personalize frequency and target recommendations (e.g., more frequently in the elderly). Fructosamine may be used as an
alternative marker of glycemic control when HbA1c cannot be measured accurately.

2Factors influencing monitoring frequency include type of therapy, extent of glycemic control, comfort level with SMBG devices,
risk of hypoglycemia, hypoglycemia unawareness, or acute illness.

3Postprandial readings must be taken 1-2 hr after beginning a meal.

4CGM metrics interpretation: TAR >250 mg/dL (% of time in level 2 hyperglycemia); TAR 181-250 mg/dL (% of time in level 1
hyperglycemia); TIR 70-180 mg/dL (% of time in range); TBR 54—69 mg/dL (% of time in level 1 hypoglycemia); TBR <54 mg/dL
(% of time in level 2 hypoglycemia); Targets to be individualized based on the clinical profile; lower CV targets (<33%) may be
preferred for individuals on insulin or sulfonylurea treatment.

5Goals for combined levels 1 and 2 hyperglycemia

8Goals for combined levels 1 and 2 hypoglycemia

Table 13: Guidance on BGM in different populations.
e People on MDI, insulin pump therapy, or those with hypoglycemia unawareness: 8%8

o CGM is recommended
o If CGM is unavailable: BGM should be used at least four or more times per day
m before meals/snacks
m at bedtime
m occasionally postprandially
m before/after exercise
m when hypoglycemia or hyperglycemia is suspected
m before driving

e People on basal insulin only:
o Daily fasting BGM is recommended to guide insulin titration
o Additional checks may be needed in cases of hypoglycemia, illness, or medication changes
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Table 13: Continued.

e People not on insulin (T2D patients on oral therapy/non-insulin injectables):
o Routine BGM is not generally recommended unless:
m Experiencing hypoglycemia or unexplained glucose variability
m Adjusting lifestyle or medications
m Assessing the accuracy of HbA1C or intercurrent iliness

e Pregnant women and older adults:
o Frequency of BGM should be individualized, with heightened monitoring in pregnancy or if hypoglycemia risk is

MDI: Multiple daily injections; CGM: Continuous glucose monitoring; BGM: Blood glucose monitoring; T2D: Type 2 diabetes;
HbA1c: Glycated hemoglobin

Glucose monitoring helps achieve and maintain optimal glycemic control, detect hyperglycemia and
hypoglycemia, evaluate treatment efficacy, and guide treatment modifications [17]. Ketone testing may
be required on an as-needed basis in specific individuals with T2D, such as those on insulin or SGLT2is.
Educating these individuals to recognize the signs of diabetic ketoacidosis, providing a structured “sick-
day” protocol, and training them in accurate ketone measurement and prompt self-management are

essential steps to prevent complications [17, 75].

HbA1c: Point-of-care (POC) HbA1c testing offers an opportunity for timely treatment adjustments
[15, 81]. However, caution must be exercised with POC HbA1c testing due to the variable accuracy of
some devices and the absence of mandated proficiency testing in certain settings. Therapeutic decisions
based on POC results may require validation with additional glycemic assessments, such as CGM, BGM,

or laboratory-based HbA1c measurement [15, 82].

SMBG: To be effective, SMBG should follow a structured approach, where individuals are guided on
when to take glucose measurements (see Tables 12 and 13), how to document and interpret the findings,
and how to use them to optimize self-management (how to modify treatment based on SMBG results)
[17].

CGM: Clinical trial data support the benefits of CGM in individuals with T2D who are not on
insulin therapy, including lower HbA1c levels, increased time-in-range, reduced time-below and above
range, and increased patient satisfaction [78, 83]. However, it should not be considered as a replace-
ment for SMBG. Some real-time CGM devices still require SMBG readings to calibrate sensors or
to confirm glucose values before making treatment adjustments or treating suspected hypoglycemia.
Additionally, SMBG may be needed when glucose alerts or CGM readings do not match symptoms
[171.

FGM: Unlike CGM, FGM is a pre-calibrated device that does not require SMBG for calibration. Newer

generation devices can download data and send alerts directly to a Bluetooth-connected phone [84-86].

While CGM and FGM devices provide more detailed, continuous glycemic data than SMBG, studies
have shown only modest differences in clinical outcomes between these methods. Therefore, the choice

of method should be based on individual preferences and clinical needs [59].
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Recommendations:

a) Details of the recommended DSMES program are outlined in Table 14 [15, 87, 88]. Utilizing telehealth
and digital platforms for DSMES can help tailor care to individual needs and overcome access challenges
[42].

b) DSMES should not be a one-time intervention, but an ongoing process delivered at regular intervals to
support sustained self-management. The educational program may be offered annually or individualized
by the treating physicians (e.g., more frequently in individuals not meeting treatment goals) [17, 42].

c) DSMES should be delivered by a multidisciplinary team comprising specialist nurses, registered
dietitians, pharmacists, social workers, certified health education specialists, exercise physiologists,
certified (or appropriately trained) diabetes specialist nurses, and other diabetes care coordinators
[42]. These specialists should obtain a formal education certificate in diabetes education to ensure

standardized support for individuals with diabetes.

Table 14: Structured education program for diabetes self-management.

When should the program be offered? Aims of the program .(:). Curriculum Contents
e At the time of diagnosis The program should: e Diabetes pathophysiology and
e Annually thereafter, for reinforcement and e Be individualized, i.e., suits the needs treatment options
review of the person e Healthy eating
e When complicating factors occur e Have a structured curriculum, i.e.: e Physical activity
e During care transition o Evidence-based and uses resources e Medication and its usage
e At intensification of treatment (e.g., efficiently e Monitoring and using
introduction of injectable therapy, change from o Accompanied by supporting patient-generated health data
basal to intensive insulin) materials (leaflets) e Preventing, detecting, and
e Before Ramadan fasting e Should be objective-driven treating acute and chronic
e Before Hajj e Enable individuals and their family complications of diabetes
members/caregivers to gain confidence, e Coping with psychosocial issues
knowledge, and skills for effective and concerns
self-management e Problem-solving strategies
e Be quality-assured and reviewed by e Social aspects such as fasting,
qualified, independent assessors to driving, and travelling for

ensure its objectives are met, its delivery individuals on insulin
is consistent, and its outcomes are

regularly evaluated

e Be tailored to the cultural and

language needs of the local population

e Be inclusive and adapted to meet the

needs of individuals with disabilities,

impairments, or sensory loss

Studies have shown that structured self-management education programs improve glycemic outcomes

by reducing HbA1c levels, cardiovascular risk factors, and diabetes-related complications [17, 89].
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5.6.1.3. Lipodystrophy

Recommendations: Individuals with T2D on insulin therapy should be trained on proper injection
technique. Regular injection site checks by HCPs and structured education for individuals with T2D are

recommended (see Table 15) [90-93].

Table 15: Recommendations to reduce the risk of lipohypertrophy (LH).

Injection technique training (%

Individuals with T2D on insulin therapy should be trained/informed to:
e Select appropriate injection sites
e Follow structured injection/infusion site rotation
o Maintain a minimum distance of 1 cm between 2 successive injections
e Avoid injecting into areas with LH
e Use a fresh needle each time to avoid skin trauma and reduce the risk of infections
e Use the most appropriate needle size
e Avoid injecting cold insulin
e Avoid injecting through clothing, as it may hinder proper injection site inspection
e Avoid massaging the skin immediately after injection. However, a gentle massage before or between injections may help
reduce discomfort

Injection site inspection by HCPs 1&

e HCPs should conduct periodic injection site inspections during initial and annual comprehensive clinical evaluations as a
part of the physical examination
e Individuals should also be encouraged to routinely examine their injection sites and report any abnormalities

Structured education

e Structured education programs emphasizing proper injection techniques should be implemented, as they can decrease LH
occurrence and reduce glycemic variability.

T2D: Type 2 diabetes; HCP: Healthcare professionals

Lipohypertrophy (LH), a form of lipodystrophy, is a common complication of insulin therapy in individuals
with diabetes, resulting from the accumulation of subcutaneous adipose tissue at injection sites due
to repeated insulin administration in the same area and needle reuse [91, 93]. These fatty lumps can

interfere with insulin absorption, leading to glycemic variability and hypoglycemia [92].

In a meta-analysis (26 studies, 12,493 participants), the pooled prevalence of LH was 38%, with a
higher prevalence in T2D (49%) compared to T1D (34%) [94]. The high prevalence of LH in insulin-treated
T2D individuals underscores the need for increased HCP awareness and routine palpation of injection
sites for early detection. Trained HCPs may be more likely to detect smaller (<4 cm) LH lesions compared

to those without training [91].

Lipoatrophy (LA), another form of lipodystrophy, involves localized loss of subcutaneous fat at insulin
injection sites. Its prevalence has reduced with the use of recombinant human insulin and insulin analogs.
However, occasional cases have been reported in individuals with T2D on insulin therapy, warranting

physician vigilance [95-97].
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5.6.2. Lifestyle interventions

5.6.2.1. Sleep hygiene promotion

Recommendations:

a) We recommend an initial and annual assessment of sleep quality and patterns in individuals
with prediabetes and T2D. A symptom-based questionnaire (e.g., loud snoring, excessive daytime
sleepiness, etc) or the STOP-Bang questionnaire may be used for obstructive sleep apnea (OSA)
screening [10, 98, 99].

b) Individuals experiencing sleep disruptions should be counseled on limiting electronic device use
before bedtime, reducing nighttime light exposure, avoiding caffeine, and engaging in regular physical
activity to improve sleep quality. They should also be evaluated for underlying depression.

C) Referral to sleep medicine specialists should be considered when clinically indicated.
The duration of sleep is a crucial lifestyle factor, as important as diet and exercise, that influences T2D

development and progression. Studies show that the risk of T2D is low when sleep duration is 7 to 8
hr [100, 101]. Poor sleep quality, evening chronotype, and excessive daytime napping (>30 min) can also
increase the risk of T2D by 7-20% [101]. A cross-sectional analysis of data from the UAE Healthy Future
Study (UAEHFS) confirmed the correlation between OSA risk and T2D, revealing an overall high-risk
OSA prevalence of 16.58% and an intermediate-risk prevalence of 7.6% among the study participants.
The prevalence was higher in men (26.46%) than in women (4.1%) [102]. Multiple studies have confirmed
the link between sleep disturbances and depression in individuals with T2D [103—-107]. Thus, all major
international guidelines now emphasize the importance of sleep and the need for evaluating sleep

patterns during routine T2D assessments [10, 17, 48, 51].

5.6.2.2. Medical nutrition therapy

Recommendations:

a) Individuals with T2D should be referred to a registered dietitian specializing in diabetes care to
ensure they receive personalized MNT. Assessment for disordered eating behaviors by experienced
HCPs is recommended. Those experiencing rapid weight loss should be screened for malnutrition and
sarcopenia using a screening tool like MUST [108].

b) HCPs should routinely ask individuals with T2D about their participation in religious fasting and

accommodate their preferences with proper guidance before special seasons like Hajj and Ramadan.
Medical nutrition therapy (MNT) is an effective intervention in the management of T2D that helps in

improving glycemic control, supports weight management, and reduces cardiovascular risk factors [109].
When delivered by a registered dietitian, individualized MNT has been associated with HbA1c reductions
ranging from 0.3% to 2.0% in people with T2D [42, 48, 110].
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The goals of MNT and a summary of all the dietary recommendations are outlined in Tables 16 and
17 [42, 48, 52, 109, 111].

Table 16: Medical nutrition therapy (MNT) goals for people with T2D.

Promote healthy eating patterns &)

Encourage diverse, nutrient-dense foods in appropriate portion sizes to support overall health. The goal is to help individuals
with diabetes:

e Achieve and maintain a healthy body weight

e Meet personalized targets for glycemic control, blood pressure, and lipid profiles

e Delay or prevent diabetes-related complications

Individualized Nutrition Guidance

Address nutritional needs based on cultural traditions, food preferences,health literacy and readiness to change.
Preserve/Maintain the Pleasure of Eating @

Deliver food guidance in a respectful, non-restrictive manner, limiting or avoiding certain foods only when strongly supported
by scientific evidence.

Empower with Practical Tools @

Equip individuals with diabetes with the skills to adopt long-term, health-promoting eating habits, focusing on overall patterns
rather than individual macronutrients, micronutrients, or single foods.

Table 17: Summary of dietary recommendations.

Promote dietitian-led individualized MNT l
e Refer people with diabetes to a dietitian experienced and skilled in
providing diabetes-specific MNT.
e Involve locally trained dietitians in the care team to tailor advice to
traditional Emirati diets.

Promote healthy evidence-based e Individualized meal plans that focus on diet quality, while accounting
dietary patterns @) for. patients’ current eating patterns, metabolic goals, and cultural and
religious preferences, are recommended.
e Focus should be on whole, nutrient-dense foods while minimizing
processed foods, added sugars, sugary beverages, refined grains, and
red/processed meats

Avoid promoting micronutrients and supplements e Routine antioxidant or herbal supplements are not recommended due
for diabetes management % to a lack of consistent evidence.
e Vitamin D supplementation, if not deficient, is not recommended.
e Periodic vitamin B12 testing is recommended for those on long-term
metformin therapy, particularly if presenting with anemia or neuropathy.

Avoid excess alcohol intake f@
e Advise individuals on insulin or insulin secretagogues about the risk of
hypoglycemia from alcohol.
e Alcohol consumption should be limited or avoided, and glucose
monitoring before and after drinking is recommended.
e Patients who do not consume alcohol should not be encouraged to
start.

Limit sodium and high salt foods %

e Individuals should be encouraged to reduce salt usage during cooking
or at the table

e Recommend a daily sodium intake of <2300 mg, with further reductions.
e Emphasize reducing intake of processed and ultra-processed foods as
the primary strategy.

e Promote the use of potassium-enriched salt substitutes in appropriate
populations to reduce stroke and cardiovascular risk.
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Table 17: Continued.

Recommend water versus other drinks
— e Water should be the primary beverage of choice over nutritive and
non-nutritive sweetened (NNS) beverages.
e NNS may be used in moderation to reduce intake of added sugars and
total calories.

Screen and monitor patients on GLP-1 RAs e An individualized nutrition and physical activity regimen focused on

and dual GIP/GLP-1 RAs E;Ef adequate protein intake, regular resistance training, and monitoring body
= composition changes throughout treatment is essential to minimize muscle
mass loss.
Carbohydrates 65

e Emphasis on

o consumption of high-quality, nutrient-dense, and minimally processed
sources of carbohydrates that are rich in fiber

o carbohydrate quality, not quantity

o whole grains, vegetables, legumes, fruits, and low-fat dairy (or fortified
non-dairy alternatives)
e Limit consumption of refined grains, sweetened beverages, and sugar-
dense snacks
e Educate on the use of low Gl foods (carrots, green peas, oats, apples,
berries, etc) to improve glycemic control
e For those on fixed insulin doses, advise a consistent carbohydrate
pattern in timing and portion size.
e Incorporate culturally appropriate dietary adjustments while ensuring
they are accounted for in the total daily carbohydrate intake:

o Moderate portion control of dates and honey

o Healthier alternatives for Karak tea (unsweetened, low-fat fresh
milk)/Limiting intake to occasional small servings

Proteins %
e Protein intake targets should be tailored to individual dietary patterns
and clinical goals.
e Recommend a protein intake of 0.8-1.5 g/kg/day, individualized
according to patient needs
e Ensure adequate protein intake (quantity and quality) for patients on
GLP-1 RAs and dual GIP/GLP-1 RA, especially those at risk of sarcopenia
Fats éb
e Prioritize unsaturated fats (e.g., olive oil, nuts, seeds, fatty fish) and limit
intake of foods high in saturated fat
e When reducing saturated fat, replace it with unsaturated fats, not refined
carbohydrates
e Adherence to general population guidelines on saturated fat, cholesterol,
and trans-fat intake is recommended

MNT: Medical nutrition therapy; NNS: Non-nutritive sweetener; GLP-1 RA: Glucagon-like peptide receptor agonist; GIP: Glucose-
dependent insulinotropic polypeptide; Gl: Glycemic index

Carbohydrates

Recommendation: While monitoring carbohydrate consumption is crucial for glycemic management,
evidence on the optimal intake remains inconclusive. Replace sugar-sweetened beverages and
processed foods with healthier and more nutrient-dense food options to improve overall nutritional
status (See Table 17) [42].

Monitoring carbohydrate intake is crucial in achieving glycemic goals in T2D patients. Improving
carbohydrate quality by incorporating low Gl foods has been shown to support better glycemic control

[59]. A systematic review of 54 RCTs involving adults and children with IGT, T1D, or T2D, demonstrated a
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modest but statistically significant reduction in HbA1c of 0.19% (2 mmol/mol) with a low-GI diet compared

to other dietary approaches [59, 112].

Proteins

Recommendations: Protein consumption above or below the general population recommendations
(0.8-1.5 g/kg/day or 15-20% of total calories) has not been shown to provide additional benefits in
individuals with T2D [42]. Also, protein restriction below the recommended allowance is not advised
for individuals with CKD [42]. HCPs should monitor the quantity and quality of protein intake and the
potential reduction in lean body mass in individuals taking GLP-1 RAs or dual GIP/GLP-1 RA for weight
loss (see Table 17) [113]. Recommended protein sources include legumes, soy products, nuts and seeds,
fish, seafood, poultry, and low-fat dairy. Consumption of processed meats should be limited due to the

risk of CVD [42].
In CKD, lowering protein intake beyond the general dietary recommendation (0.8 g/kg/day) does

not improve glycemic control, cardiovascular risk markers, or slow the decline in estimated glomerular
filtration rate (eGFR). Moreover, it may increase the risk of malnutrition [113]. While GLP-1 RAs can lead to
significant weight loss, they also lead to reduction in muscle mass. Studies indicate that 15—-40% of the
lost weight may be from lean body mass [114].

An individualized nutrition and physical activity regimen that includes adequate protein intake, regular
resistance training, and monitoring of body composition changes throughout treatment can help minimize
muscle-mass loss [114]. By inducing greater diet-induced thermogenesis than carbohydrates or fats,
high-protein diets can increase energy expenditure and help preserve resting energy expenditure by
preventing loss of fat-free mass. Thus, while long-term studies are warranted, a high-protein diet may be an
effective weight-loss strategy that minimizes a decrease in fat-free mass [115]. Also, when combined with
resistance training, dietary protein intake can enhance muscle protein synthesis. However, improvements

in muscle strength are typically observed only when protein intake is accompanied by exercise [116].

Fats
Recommendations: The percentage of total calories from saturated fats should be limited, and trans
fats should be avoided altogether. To support cardiovascular and glycemic health, saturated fat intake

should be replaced with unsaturated fats (rather than refined carbohydrates) (see Table 17) [42].
When considering metabolic goals and CVD risk, the type of dietary fats consumed is more important

than the total amount of fat intake.

Sodium, alcohol, and non-nutritive sweeteners

Recommendations: Replacing regular salt with alternatives that have lower sodium and higher potassium
levels can be considered [117]. As the long-term effects of alcohol consumption in individuals with T2D
are unknown, they must be advised to limit alcohol consumption. Individuals with obesity and T2D
may use a variety of no-calorie or low-calorie sweetened products to help reduce sugar intake without
feeling deprived (see Table 17) [42].
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e Sodium: Intake recommendations for sodium should balance palatability with clinical relevance
[42]. Replacing regular salt with alternatives that have lower sodium and higher potassium levels
has been shown to significantly reduce the risk of stroke, CVD, and all-cause mortality in diabetes
patients with high CV risk [117].

e Alcohol: Risks associated with alcohol consumption include immediate or delayed hypoglycemia
(especially in those using insulin or insulin secretagogues) as well as weight gain and hyperglycemia

in cases of excessive intake [42].

o Non-nutritive sweeteners (NNS): In moderate amounts, NNS may be a suitable alternative to
nutritive sweeteners (sugar, honey, or agave syrup) for individuals with T2D who regularly consume
sugar-sweetened products (such as regular sodas, juices, and other items sweetened with cane
sugar or high-fructose corn syrup). NNS generally does not impact blood glucose levels and can
help reduce total calorie and carbohydrate intake, provided the reduction is not offset by increased

consumption from other sources [42].

Nutrition counseling for individuals with T2D on insulin therapy

Comprehensive counseling on matching insulin with carbohydrate intake is essential for individuals
with T2D who use insulin (see Table 18) [42, 118, 119].

Table 18: Key nutrition counseling points for individuals with T2D.

Nutritional aspects to emphasize in T2D £l

e Understanding insulin-to-carbohydrate ratios (especially for those with variable carbohydrate intake and meal schedules) is
essential.

o This allows individuals to adjust their insulin doses from meal to meal, thereby improving glycemic control.

e When meals are high in fat and/or protein, standard carbohydrate counting alone is insufficient in controlling postprandial
glycemic excursions. The protein and fat content of meals can affect the timing and magnitude of peak blood glucose levels
and the overall duration of postprandial hyperglycemia.

o Dietary fat and protein intake should be considered in insulin dosing and meal planning.

e Although additional insulin dosing based on fat and protein content of meals may lower postprandial glucose levels 3 and 4
hr after meals and improve time in range (TIR) on CGM, late-onset hypoglycemia may be experienced (particularly with higher
insulin doses).

o Individualized insulin dosing adjustments and careful monitoring are crucial.
e Insulin dosing should be guided by structured glucose monitoring or CGM to enable appropriate dose adjustments.

e For individuals on insulin pump therapy:
o Utilizing the split bolus feature (where part of the bolus is delivered immediately and the rest is extended over time) can
enhance postprandial glycemic control following high-fat and/or high-protein mixed meals.

e For individuals on a fixed daily insulin regimen:

o Meal planning should prioritize consistent carbohydrate intake (timing and quantity) to align with the expected insulin
action and minimize glycemic variability.

DOI 10.18502/ddej.v32i1.21067 Page 31


https://doi.org/10.18502/ddej.v32i1.21067

Dubai Diabetes and Endocrinology Journal Fatheya Al Awadi et al.

Ad(ditional considerations for specific populations and situations

Recommendations:

a) ldentifying potential effects of treatment on appetite or calorie intake is essential [109]. To mitigate risks
of malnutrition and sarcopenia, registered dietitians should emphasize resistance training, adequate
protein intake, hydration, and fiber consumption, and encourage whole-food-based healthy eating
patterns [109, 120, 121].

b) To prevent complications during religious fasting, people with T2D should receive individualized
guidance on fluid intake and meal composition, with an emphasis on adequate hydration, fiber-rich
foods, and complex carbohydrates instead of sugary foods [122—-124].

c) During Hajj, individuals with T2D should receive comprehensive guidance on nutrition, hydration, med-
ication management, and strategies for preventing and addressing hyperglycemia and hypoglycemia
[125].

¢ Disordered eating behaviors: There is a bidirectional relationship between eating disorders and
T2D, with each being a risk factor for the other [126]. Binge eating disorder (BED; excessive food
intake followed by a loss of control) is most commonly reported, but often remains undiagnosed
[109, 127, 128]. Additionally, individuals with insulin-requiring diabetes may exhibit insulin omission,
also known as diabulimia. It involves intentionally skipping insulin doses to induce weight loss
[42, 129]. Other eating disorders include anorexia nervosa and bulimia nervosa, which are more
prevalent in females than males [130]. Risk factors associated with eating disorders in T2D include

high BMI, body dissatisfaction, inadequate coping strategies, and depression [129].

e Malnutrition and sarcopenia: The increasing prevalence of overweight and obesity has led to
a double burden of malnutrition, where undernutrition and obesity coexist, causing nutritional
imbalances and increasing the risk of sarcopenia [131]. In individuals with diabetes, insulin resistance
and oxidative stress can increase the risk of sarcopenia. A systematic meta-analysis (12,237
participants) found the prevalence of sarcopenia in T2D patients to be 18%. The risk of sarcopenia
in diabetes was associated with age, BMI, HbA1c, duration of diabetes, high-sensitivity C-reactive
protein (hs-CRP), diabetic nephropathy, and visceral fat area [132]. The use of GLP-1 RA and dual
GIP/GLP-1 RA has been associated with an increased risk of malnutrition and sarcopenia, especially

in individuals with liver, kidney, or cardiac conditions [42, 121].

¢ Religious fasting: Fasting for religious reasons is a common practice across various faiths, with
differences in duration and frequency. It leads to altered eating patterns, with post-fast meals often
high in carbohydrates, fats, and added sugars. Thus, in individuals with T2D, fasting increases the
risk of hypoglycemia, hyperglycemia, and dehydration. Detailed guidance on religious fasting is
available in the IDF-DaR (Diabetes and Ramadan) guidelines [133].
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e Muslim pilgrimage: Hajj is one of the five central pillars of Islam. It is accompanied by substantial
shifts in sleep patterns, nutrition, physical activity, meal patterns, and food quality, while excessive

heat may affect insulin absorption [134].

5.6.2.3. Exercise

Recommendations: Physical activity recommendations for individuals with T2D are outlined in Table
19 [15, 42, 48, 117]. Barriers such as extreme weather, cultural norms, lack of access to safe facilities,
or gender-specific limitations should also be considered. In the UAE, indoor walking and physician-
supervised programs are feasible alternatives [15, 59, 117]. A multidisciplinary team approach involving
physicians, diabetes educators, physiotherapists, and behavioral counselors can improve program
adherence and outcomes.

Table 19: Summary of physical activity recommendations in prediabetes and diabetes, including special populations.

e Aim for at least 150 min per week of moderate-intensity aerobic activity, spread over at least 3 days per week.
e Avoid more than 2 consecutive days without physical activity.

e For fit individuals, 75 min of high-intensity interval training (HIIT) per week may be substituted.

e Post-meal walking and cumulative activities throughout the day are encouraged.

e Include resistance exercises 2—-3 times per week on non-consecutive days.

e Focus on major muscle groups to improve glucose control, strength, and metabolism.

e Avoid prolonged sitting; break up sedentary time every 30 min with light activity.

e Even small increases in daily step count (e.g., +500 steps/day) can improve health outcomes.

e Account for local barriers such as heat or limited safe spaces.

e Promote indoor options, culturally acceptable routines, and personalized plans.

Special populations P

o People with prediabetes
m Structured physical activity is a cornerstone of prevention.
m Lifestyle programs can significantly reduce progression to diabetes.

o Youth
m Engage in >60 min/day of moderate to vigorous activity.
m Include strengthening exercises at least 3 days/week.
m Limit screen time to <2 hr/day.

o Older adults
m Add balance and flexibility exercises like yoga to reduce fall risk.
m Tailor activity to individual health status and functional ability.

o People with cardiovascular risk
m May require pre-exercise assessment before starting moderate or vigorous programs.
m Begin with low-impact, supervised activity if necessary.

Regular exercise improves glycemic control. Aerobic and resistance training can reduce HbA1c levels
by approximately 0.3-0.7% in individuals with T2D, regardless of weight loss [42, 48, 135]. Exercise
enhances insulin sensitivity, facilitates glucose uptake in muscles, and helps preserve pancreatic beta-
cell function, which is particularly important in prediabetes [17, 136]. Physical activity also supports weight
loss and weight maintenance, two crucial strategies for reducing the risk of T2D [17, 59]. In individuals
with cardiovascular risk, exercise improves endothelial function, lipid profiles, and blood pressure and
reduces overall CVD risk [117]. Moreover, it contributes to psychological well-being and better physical

function, especially in older adults [15, 42].
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5.6.2.4. Smoking cessation

Recommendations:

a) The following interventions should be accessible to all adults who smoke:

e Behavioral interventions: Behavioral support and very brief advice

e Regulatory licensed products: Nicotine replacement therapy, bupropion, and varenicline

b) All patients, regardless of associated morbidity, should be screened for cigarette, electronic cigarette,
or shisha use to prevent CVD and associated complications.

) Brief counseling on the importance of smoking cessation should be provided to all individuals with
CVD risk factors to reduce smoking prevalence and associated CVD events in the UAE [42].

Smoking poses a significant public health challenge in the UAE. Based on the Weqgaya (a population
screening program) study of cardiovascular risk factor prevalence rates, smoking prevalence in Abu Dhabi
was 26% in males and 0.8% in females [137]. According to the 2017-2018 UAE-NHS, overall smoking
prevalence in the UAE among adults was found to be 9.1%, with rates of 15.7% in males and 2.4% in
females. The prevalence was higher in Emirati males (20.5%) than in non-Emirati males (14.9%) (see
Figure 6) [1]. It increases the risk of developing T2D and accelerates the progression of microvascular

and macrovascular complications [42].
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survey-report-2017-2018.pdf?
sfvrsn=86b8b1d9_1]
e The prevalence of smoking

among adults (18 to

69 years) is 9.1%, with

8% reporting daily

Smoking worsens CVD To quit smoking:

risk by acting synergistically e Consider using nicotine
with other risk factors like replacement therapies
hypertension and (NRTs) such as nasal
dyslipidemia. sprays, inhalers, patches,
It is also an established gum, and lozenges, which
risk factor for are available without a
atherosclerosis, coronary prescription.

heart disease, stroke, e Avoid triggers, delay
peripheral vascular responding to them, and
disease, and abdominal avoid the temptation of

Figure 6: Smoking: A snapshot of prevalence, complications, and cessation strategies.
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One in four CVD-related deaths may be attributed to smoking, making it a major but also a modifiable
risk factor for CVD. Passive smoke exposure increases the risk for CVD by 25-30%. However, smoking
cessation can reduce the risk of coronary heart disease by 50% in 3-6 years of quitting [138]. The
complications associated with smoking are shown in Figure 6, [138, 139]. Moreover, electronic cigarettes
(e-cigarettes) and shisha (or hookah) smoking, a common practice in the Middle East, are also associated

with health risks and have been linked to CVD [140, 141].

Measures like accessibility to telephone quitlines and web-based online platforms can provide the

necessary resources to help individuals quit smoking and sustain long-term cessation [42].

5.6.3. Focus on obesity and overweight management and intermittent fasting

5.6.3.1. Focus on obesity and overweight

Recommendations: Individuals with obesity and T2D should be treated with respect and without
judgment. Eating disorders should be assessed and managed appropriately. Some diabetes
management medications result in weight gain and should be avoided, if possible, in individuals
with obesity and T2D. Obesity management with lifestyle intervention, pharmacotherapy, or bariatric

surgery should be individualized based on clinical profiles [61, 142].
Obesity management is crucial to prevent the progression of prediabetes to diabetes [143]. The goal

of weight loss should be to achieve remission of prediabetes rather than just delay its progression
to T2D. Remission is associated with greater health benefits, like improvements in renal function and
microvascular health [144, 145].

The findings of the DIADEM-I trial, which included individuals (18—50 years) with T2D (duration <3
years) and BMI >27 kg/m? from the MENA region, showed that significant weight loss with intensive
lifestyle intervention was associated with remission of T2D in 60% of the participants [146]. Additional
guidance on obesity management is available in the UAE National Guidelines for Weight Management

and Prevention of Adulthood Obesity [147].

5.6.3.2. Intermittent fasting

Recommendations: We recommend considering individual preferences and conducting a thorough risk
assessment before implementing a weight-loss strategy such as intermittent fasting (IF). Certain therapies
may increase the risk of hypoglycemia during prolonged fasting, necessitating regular monitoring. Before
initiating IF, individuals with T2D should be counseled on the risks, potential benefits, and practical

aspects of the strategy.
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IF involves alternating periods of regular food intake with periods of calorie restriction or fasting. The
most common non-religious methods of IF involve alternate day fasting (alternating days of hormal eating
with fasting or low-calorie intake of about 500 kcal for women and 600 kcal for men), time-restricted
eating (food intake confined to 4-10 hr per day with water (or non-caloric drinks, like plain tea or
coffee)-only fasting for the remaining 14—20 hr), and the 5:2 diet (5 days of regular food intake and 2
non-consecutive days of calorie restriction/fasting). Consumption of water is allowed during the fasting
periods [42, 148]. Unlike these forms of IF, religious fasting during Ramadan involves refraining from all

food, drink, and water from sunrise to sunset.

In terms of weight loss, data from several systematic reviews and meta-analyses suggest similar
benefits of IF and continuous energy restriction diets [42, 149-151]. Additional long-term studies are

needed to ascertain the comparative effectiveness of the two strategies.

5.6.4. Pharmacotherapy

Comprehensive pharmacological management of T2D should be individualized, considering efficacy,
safety, adherence, comorbidities, and benefits beyond glycemic control to improve overall health
outcomes. The management strategy should align with published international guidelines on T2D

management as well as the EDES/ECS cardiometabolic guidelines [10, 17, 20, 92, 117].

5.6.4.1. Treatment in individuals with biopsy-confirmed MASH or those at high risk for
liver fibrosis

Semaglutide (2.4 mg once weekly) has been shown to improve liver histology results in individuals with
MASH (moderate or advanced liver fibrosis). It should be considered a first-line treatment option in these
individuals [152]. Resmetirom, a selective thyroid hormone receptor-f agonist, has been approved by
the FDA for the treatment of MASH (moderate or advanced fibrosis) and should be prescribed under
the guidance of a specialist. Additionally, a dual GIP/GLP-1 RA or pioglitazone may be considered for

glycemic management in these individuals, given their potential benefits in MASH [92].

5.6.4.2. CRM risk-based T2D treatment

Recommendations: We recommend a risk-based approach to pharmacotherapy selection in individuals
with T2D. Treatment should be selected based on efficacy on cardiovascular, renal, and glycemic

outcomes; risk of hypoglycemia; impact on weight; and cost.
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Cardiorenal complications such as atherosclerotic cardiovascular disease (ASCVD), heart failure, and
CKD contribute to early morbidity and mortality in T2D [153]. Cardiovascular outcomes trials, conducted
following the 2008 FDA guidance to assess the cardiovascular safety of glucose-lowering agents, have
revealed not only glycemic benefits but also cardiovascular and renal protection with drug classes such
as GLP-1RAs and SGLT2is [154]. The trial findings have thus led to a paradigm shift in T2D management,
expanding the focus from a purely glucocentric management to a more holistic and integrated approach
that prioritizes CRM risk reduction [154, 155].

The easy-to-follow treatment algorithms for different risk categories (CRM risk score of 1 [low CV risk]
to 4 [very high risk]) can be used to guide treatment selection (see Figures 7-10) [20, 92, 117, 156-158].
Steps to initiate or intensify insulin treatment are shown in Figure 11. A brief overview of the routes of
administration and efficacies of different classes of antihyperglycemic medications on glycemic control,
weight, cardiovascular outcomes, kidney function, and MASH is shown in Figure 12 [10, 61, 92, 152, 159—
164].

How to manage those who screen +ve?

Promptly refer to specialist for further management according to the individual diagnosis.

Zo

Address all lifestyle measures, including smoking cessation, dietary modifications,
weight management, increased physical activity, and adequate sleep.

2O~
400
o

Stratify these individuals as very high-risk and treat accordingly.

>

How to manage those who screen -ve?

Apply the UAE CRM risk score and treat according to the risk category

UAE CRM Risk Score Score
Score of 4 Very high CV risk
Age < 40 years 0
Score of 3—»High CVrisk
Duration of DM >10 years 1 Screening Annually’
Duration of DM < 10 years 0
No CV risk factors' 0
] Score of 1— Low CV risk
1
One CV risk factor Annually, every 2 years in case of prediabetes
Multiple CV risk factors’ B —

CRM: Cardio-renal-metabolic; DM: Diabetes mellitus; CV: Cardiovascular
'CV risk factors include hypertension (>130/80 mm Hg), smoking, obesity (BMI >30 or based on ethnicity-specific thresholds) and dyslipidemia (LDL >70mg/dl).
2Screening frequency should be modified according to specific underlying comorbidities.

Figure 7: Management based on CRM risk screening.
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Established disease/very high CRM risk

Add/switch to GLP-1 RA or dual GIP/GLP-1 RA
and/or SGLT2i with proven CRM benefit regardless of HbAlc

¢ HbA1c above target

If not already on combination therapy, add the other class ) Lifestvlfe
(GLP-1 RA or dual GIP/GLP-1 RA or SGLT2i) with proven CRM benefit intervention

HbA1c above target

SGLT2i is preferred
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Add pioglitazone! or metformin CKD consider the

combination of SGLT2i

and GLP-1 RA or

dual GIP/GLP-1 RA Avoid inertia
Add any other OHG agents according to efficacy, with proven CRM

risk of hypoglycemia, impact on weight, and cost! behefit feeaidlcosiof

glycemic control 4.,
@ HbA1c above target

Add or intensify insulin Control other
CRM risk factors

HbA1c above target

Semaglutide is
preferred second-line
in CKD

(11 814 ©319454) %0T 2ACGE 51 ITYQH 3 UlINSUI 19PISUOD)

GLP-1 RA: Glusagon-like peptide-1 receptor agonist; GIP: Glucose-dependent insulinotropic polypeptide; HbAc: Glycated hemoglobin: SGLT2i: Sodium-glucose Cotransporter-2 inhibitor; CRM: Cardia-renal-metabolic;
OHG agents: Oral hypoglycemic agents; CVD; Cardiovascular disease; CKD: Chranic kidney disease; MASLD; Metabalic dysfunction-associated steatotic liver disease;

ASCVD: Atherosdlerotic cardiovascular disease

*Piaglitazane is preferrad in patients with MASLD, Avoid ; 1, and alogliptin in heart fallure

Figure 8: Treatment algorithm for individuals with T2D and established disease/very high CRM risk.

High-risk category

Add/switch to GLP-1 RA or dual GIP/GLP-1 RA or SGLT2i
with proven CRM benefit

g'_- ¢ HbA1c above target

Al Add the other class (GLP-1 RA or dual GIP/GLP-1RA e
z or SGLT2i) with proven CRM benefit

% HbA1c above target

% Add pioglitzone! or metformin

g

:'f HbA1c above target Avoid inertia
_%: Add any other OHG agents according to CRM benefit,

°§ efficacy, risk of hypoglycemia, impact on weight, and cost!

HbA1c above target

Control other

Add or intensify insulin S

GLP-1 RA: Glucagon-like peptice-1 receptor agonists; GIP: Glucose-dependent insulinotropic polypeptide; HbA1e: Glycated hemoglobin; SGLT2i: Sodium—glucose Cotransporter-2 inhibitor;
CRM: Cardio-renal-metabolic; OHG agents: Oral hypoglycemic agents; DPP-4i: Dipeptidyl peptidase-4 inhibitor; TZDs: Thiazolidinediones; SU: Sulfonylurea;

MASLD: Metabolic dysfunction-associated steatotic liver disease

"Metformin, DPP-4is, TZDs, or SU can be considered based on the factors listed. DPP-4is should not be used in combination with GLP-1 RAs. Pioglitazone is preferred in patients with MASLD
Avoid pioglitazone, saxagliptin, and alogliptin in congestive heart failure.

Figure 9: Treatment algorithm for individuals with T2D and high CRM risk.
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Low/moderate-risk category

Choose agents according to glycemic efficacy, risk of
hypoglycemia, impact on weight, and cost

v v

Weight reduction @ Glycemic management m
Overweight or obesity! 2 2 Gl

L i
Very High efficacy? Very High efficacy? High efficacy? Moderate efficacy?? Lifestyle
intervention
e Tirzepatide e Tirzepatide e Liraglutide e DPP-4is
e Semaglutide (SC) e Semaglutide e Dulaglutide (il e ]
A . . in combination with
If ¢ Insulin s Lixisenatide GLP-1RAS)
HbA1c s Combination * Semaglutide (oral) e SGLT2i®
o i therapy® e Metformin®
2 remains
High efficacy’ b e TZDs
¢ Dulaglutide target s sU Avoid inertia
s Liraglutide
e Semaglutide (oral) HbA1c above target
Add any other OHG agents according to efficacy,
Moderatelerhcanye risk of hypoglycemia, impact on weight, and cost
. . L. . Control other
«  Other GLP-1 RA Consider insulin if HbA1c is above 10% CRM risk factors
e SGLT2i
DPP-4i: Dipeplidyl peptidase-4 inhibitor; GLP-1 RA: Glucagon-like peptide-1 receptor agonist; HbA1c: Glycated SGLT2i: Sodium-—gl: g
su: TZDs: Thic lic OHG agents: Oral agents; MASLD: Metabolic dysfunction-associated steatotic liver disease; CRM: Cardio-renal-metabolic; SC: Subcutaneous

‘Based on ethnicity-specific threshelds

2GLP-1 RA can be used in patients with eGFR >30 mLimin/1.73 m? dulaglutide can be used up to eGFR >15mLimin/ 1.73 2. Avoid semaglutide in patients with retinopathy.

9§GLT2i s the preferred option in people with heart failure or impaired renal function. SGLT2i can be used in eGFR >45 mLimin/1.73 m’. Avoid using SGLT2i in patients with aortic stencsis and eGFR
<45mlfmin/1.73 mé.

“Metformin (where eGFR >30 mL/min/1.73 m?) and pioglitazone are safe in CKD, and can be used interchangeably.

“Pioglitazone is preferred in patients with MASLD. Avoid pioglitazone, saxagliptin and alogliptin in congestive heart failure.

“Combination therapy includes both oral-oral and oral-injectable regimens.

Figure 10: Treatment algorithm for individuals with T2D and low/moderate CRM risk.

Usually after maximum tolerated dose

of GLP-1 RA or dual GIP/GLP-1 RA

If high FBG only If high PPG +/- FBG

} !

) ) Insulin mix, co-formulation?®
Basal insulin or basal-plus

If above HbA1c target If above HbA1c target

Insulin mix, co-formulation®
or Basal-bolus

basal-plus/basal-bolus

GLP-1 RA: Glucagon-like peptide receptor agonist-1; GIP: Glucose-dependent insulinotropic polypeptide; FBG: Fasting blood glucose;
PPG: Postprandial glucose; HbA1c: Glycated hemoglobin
'Co-formulation: Insulin plus GLP-1 RA

Figure 11: Insulin initiation or intensification in individuals with T2D.
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SGLT2i 47 i) 2kars Intermediate Canagliflozin Canagliflozin Canagliflozin  Unknown
(oral) loss Empagliflozin Empagliflozin Empagliflozin
No risk Dapaglifllozin Dapaglifllozin
Ertugliflozin
GLP-1RA AR (G Intermediate Dulaglutide Semaglutide Albumin- Semaglutide
(oral and SC) to very high Liraglutide (2.4 mg/ driven (2.4 mg/
loss Semaglutide week) in endpoints: week) in
(SC) obesity- Dulaglutide ~ MASH with
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(SC) fibrosis
No risk
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(SC) CVOT trial  week) in
HFpEF
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(oral)

TZD s Gain Potential Increased Ell Potential
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SU (2nd gen) e Gain Neutral NEVAE] Neutral Unknown
(oral)
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severe risk

Insulin and +4++ 10 ++++ Gain Neutral Neutral Neutral Unknown
its analogs te to
severe risk

Benefit Glucose-lowering efficacy
Potential benefit sk Low

m Adverse effects ++ Intermediate
Potential adverse effects ++t High
Under investigationfunknown +dtd Very high

m Neutral effect

Adapted from the American Diabetes Association (ADA) Standards of Care in Diabetes—2025 (ElSayed NA, McCoy RG, Aleppo G, et al. 9. Pharmacologic Approaches to
Glycemic Treatment: Standards of Care in Diabetes—2025. Diabetes Care. 2025;48(Supplement_1):5181-S206. doi:10.2337/dc25-S009) with modifications to reflect local
clinical practice standards.

SGLT2i: Sodium-glucose Cotransporter-2 inhibitor; GLP-1 RA: Glucagon-like peptide-1 receptor agonist; GIP: Gl pendent insuli pic polypeptide;

DPP-4i: Dipeptidyl peptidase-4 inhibitors; TZD: Thiazolidinedione; SU: Sulfonylurea; SC: Subcutaneous; MACE: Major adverse cardiovascular events; HF: Heart failure;
CKD: Chronic kidney disease; MASH: Metabolic dysfunction-associated steatohepatitis; HFpEF: Heart failure with preserved ejection fraction

Please refer to the respective drug labels for detailed ir ion on dosing, contraindicati and side effects.

Figure 12: Overview of the routes of administration and efficacies of different classes of antihyperglycemic therapies.

DOI10.18502/ddej.v32i1.21067 Page 40


https://doi.org/10.18502/ddej.v32i1.21067

Dubai Diabetes and Endocrinology Journal Fatheya Al Awadi et al.

5.7. Integrating Technology into T2D Management

Recommendations: Diabetes technology should be individualized, evidence-based, and integrated
within a system of education and expert oversight. The focus must remain on meaningful clinical

outcomes rather than embracing the newest tools (see Table 20) [17, 48, 78-80].

Table 20: General principles for glucose monitoring and device use.

Blood glucose monitoring [
=

e BGM use must be structured and actionable
e Patients and clinicians should be trained to interpret and respond to BGM data
e BGM accuracy may vary between meters; only regulatory-approved devices with verified accuracy should be used

Continuous glucose monitoring )

e Device choice should be based on patient needs, preferences, and ability to use the technology
e Structured education and periodic evaluation of data use are essential
e Professional judgment must over-ride automated recommendations in complex or unclear scenarios

Insulin pumps and automated insulin delivery systems

e Criteria for prescribing insulin pumps and AID systems:

o Insulin-requiring T2D with evidence of clinical insulin deficiency and poor control on conventional therapy

o Frequent hypoglycemia despite optimized MDI therapy

o High glycemic variability or significant fear of hypoglycemia

o Patients with erratic schedules or complex dosing needs
e Training and support requirements:

o Comprehensive patient training covering device operation, troubleshooting, infusion set/CGM site management, and data
interpretation

o Structured onboarding with return demonstration of skills

o Ongoing access to a multidisciplinary diabetes care team (educators, nurses, endocrinologists, pharmacists)

o Access to follow-up support (in-person or remote) for dose adjustments and system troubleshooting
e Prescribing center prerequisites:

o Demonstrated experience and infrastructure to support diabetes technology (minimum number of trained staff and devices
managed annually)

o Availability of certified diabetes educators and endocrinologists with up-to-date training in pump and AID systems

o Capacity for data analysis and structured follow-up visits

o Access to emergency protocols for technical failures (e.g., pump malfunction, infusion site issues)

o Ongoing patient tracking to evaluate outcomes and safety

General recommendations regarding diabetes technology @

e Prioritize technology that has proven clinical benefit, safety, and user-centered design

e Avoid promoting commercially driven solutions without medical oversight

e Ensure human oversight in decision-making is supported by technology

e Balance cost containment with investment in proven, complication-preventing interventions

BGM: Blood glucose monitoring; T2D: Type 2 diabetes; MDI: Multiple daily injections; CGM: Continuous glucose monitoring;
AID: Automated insulin delivery

Diabetes technology includes devices, software, and digital platforms that assist individuals in diabetes
self-management by: 1) enabling glycemic assessment through BGM or CGM,; 2) facilitating insulin delivery

using syringes, pens, patches, or pumps; and 3) providing educational resources [78].
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5.71. Blood glucose monitoring and continuous glucose monitoring

The glucose monitoring devices must be FDA/ISO-approved, and patients must be trained on their correct
use and troubleshooting procedures [78]. Detailed guidance on BGM and CGM has been provided in

the Management of Hyperglycemia: Monitoring and Education section.

5.7.2. Insulin delivery technologies

5.7.21. Syringes and pens

Traditional methods remain relevant, with insulin pens generally preferred due to convenience and dosing
accuracy. Connected insulin pens can support better adherence, but they are not widely accessible or

uniformly regulated [165, 166].

5.7.2.2. Insulin pumps and automated insulin delivery systems

Automated insulin delivery (AID) systems allow real-time modulation of insulin delivery and have shown

significant benefits in individuals with T1D. Evidence for their use in T2D is also gradually emerging [78].

5.7.3. Digital tools and apps

While numerous diabetes management apps exist, most lack regulatory oversight and clinical validation.
Such apps should not be recommended unless they are medically reviewed and approved by regulatory

authorities. Human expert oversight remains essential to guide clinical decision-making.

Obesity and T2D are growing concerns in the UAE, highlighting the need for primary prevention strategies
targeting individuals at-risk. Promoting healthy diets and increased physical activity levels, as well as
screening for risk factors, through sustainable healthcare programs can be facilitated by academia-
government partnerships. While developing these programs, it is crucial to acknowledge cost and
feasibility constraints and utilize technology for effective patient engagement, information dissemination,
and data analysis [167].

A combination of mandates, economic incentives, marketing regulations, and restrictions on unhealthy
food availability through government-initiated public health policies can help improve dietary habits at the
population level [168]. Initiatives, such as MOHAP’s nationwide diabetes screening campaign, launched

in October 2023, aim to support the national goal of reducing T2D prevalence while enhancing public
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awareness [169]. Additional programs, including a mobile application designed by MOHAP, have already
been implemented to educate the public on T2D prevention [170]. The EDES also organizes programs
that raise public awareness about diabetes through educational campaigns and materials like videos
and leaflets, provides HCPs with evidence-based scientific content, and offers a platform for professional

development and networking by organizing scientific meetings [171].

Sustained implementation of efforts by government bodies and professional societies is crucial. Enhancing
public health strategies and ensuring insurers and healthcare payers accept these recommendations
can strengthen diabetes prevention efforts at the population level in the UAE. In conjunction with these
primary prevention initiatives, the T2D management recommendations outlined in this consensus can
provide a comprehensive framework for reducing the T2D burden and enhancing long-term health

outcomes in the UAE.
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