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Abstract 

Background: Good adherence by physicians to treatment guidelines for type II diabetes mellitus (T2DM) could 
improve therapy outcome for patients. In this retrospective, cross-sectional study, we assessed physicians’ adherence 
to evidence-based guidelines for T2DM management in adult patients (aged ≥18 years) with either confirmed athero-
sclerotic cardiovascular disease (ASCVD) or those at high risk of developing ASCVD at the Thumbay Academic Health 
Center, United Arab Emirates (UAE).

Methods: Relevant data was obtained from patients’ medical records, assessed, and compared based on the 2018 
diabetes guidelines of the American Diabetes Association and European Association for the Study of Diabetes.

Results: A total of 218 patients (186 males and 32 females) were included in the analysis. Of these, 122 were pre-
scribed either sodium-glucose co-transporter-2(SGLT2) inhibitors or glucagon-like peptide 1 (GLP-1) receptor agonists 
and 34 were prescribed both. The overall adherence to the guidelines was 56%, which was significantly influenced by 
body mass index (BMI), hemoglobin A1c (HbA1c) levels, and estimated average glucose (eAG).

Conclusions: Adherence to guidelines was significantly high when treating patients with elevated levels of HbA1c 
and eAG, suggesting that physicians are more likely to prescribe SGLT2 inhibitors or/and GLP-1 receptor agonists to 
such patients. Physicians’ adherence to guidelines was significantly correlated with patients’ BMI and the levels of 
HbA1c and eAG. To the best of our knowledge, this is the first study conducted on diabetes and its risk factors in UAE.
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© The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Background
The burden of diabetes is increasing worldwide, with 
the main contributing factors being poor nutrition and 
physical inactivity. Globally, the number of adult patients 
with diabetes has increased from 108 million in 1980 to 

422 million in 2014 (2019) [1]. The International Diabetes 
Federation (IDF) reported that in 2017, 17.3% of the pop-
ulation of the United Arab Emirates (UAE) aged between 
20 and 79 years had type II diabetes mellitus (T2DM). 
To date, UAE ranks 15th in the global list of countries 
in terms of age-adjusted comparative prevalence of dia-
betes with 1 million diabetic individuals [2]. This disor-
der exerts a substantial economic burden on the country, 
owing to costs associated with unemployment, pro-
ductivity loss, early patient death, and increased health 
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service demands [2, 3]. Therefore, early intervention and 
optimal care provision are crucial to reducing the preva-
lence of diabetes and its associated risk factors in the 
UAE.

Most patients with T2DM have additional risk factors, 
such as dyslipidaemia, hypertension, obesity, chronic 
kidney disease (CKD), physical inactivity, and smoking 
habits; however, atherosclerotic cardiovascular disease 
(ASCVD) is the primary cause of mortality in patients 
with T2DM [4]. Furthermore, deaths associated with 
ASCVD events are reported when multiple ASCVD 
risk factors occur concurrently [5, 6]; therefore, man-
aging modifiable ASCVD risk factors is beneficial for 
patients with diabetes [7]. Although the implementation 
of evidence-based approaches has significantly reduced 
ASCVD events and mortality rates in patients with dia-
betes [7], educating physicians on the benefits of a multi-
factorial approach for T2DM management, including 
ASCVD risk control, remains essential [4].

Cost-effective screening procedures, treatment guide-
lines, and diagnostic and curative approaches have been 
shown to influence the treatment outcomes of patients 
with T2DM positively [8]. The current standard of care 
recommendations, such as the Standards of Medical 
Care in Diabetes approved by the American Diabetes 
Association (ADA), consider patients’ preferences and 
comorbidities, among other factors [3, 9]. The ADA reg-
ularly updates their standards to ensure optimum care 
for patients with diabetes [4]. Furthermore, the Diabe-
tes Canada Clinical Practice Guidelines (DCCPG) helps 
guide clinical practice, disseminate knowledge on the 
basic modes of management, improve diabetes preven-
tion trials in Canada, and minimise the burden of diabe-
tes and its complications [10]. In 2018, the DCCPG was 
updated to contain well-revised diagnostic, prognos-
tic, and therapeutic recommendations for the manage-
ment and prevention of onset of diabetes. Although the 
updated guidelines were initially intended to enhance 
the standard of care for patients with diabetes in Canada, 
they can also be applied to improve diabetes care glob-
ally, including the UAE, to address gaps in clinical care 
and discrepancies between the current evidence-based 
science and clinical practice [10].

An international panel that included patients, clini-
cians, and methodologists introduced risk stratified 
recommendations and guidelines using standards for 
trustworthy guidelines and the GRADE approach con-
cerning the prescription of GLP-1 receptor agonists and 
SGLT2 inhibitors [11]. The treatment guidelines clearly 
state weak recommendations in a number of scenarios: 
against starting GLP-1 receptor agonists or SGLT2 inhib-
itors for patients with three or fewer cardiovascular risk 
factors without established cardiovascular disease (CVD) 

or chronic kidney disease (CKD); starting SGLT2 inhibi-
tors and against starting GLP-1 receptor agonists for 
patients with more than three cardiovascular risk factors 
without established CVD or CKD; for starting SGLT2 
inhibitors and GLP-1 receptor agonists; for patients 
with established CVD or CKD. Strong recommenda-
tion is stated in the following scenarios: for starting 
SGLT2 inhibitors and weak recommendation for start-
ing GLP-1 receptor agonists for patients with established 
CVD and CKD; and weak recommendation for starting 
SGLT2 inhibitors rather than GLP-1 receptor agonists 
for patients committed to further reducing their risk for 
CVD and CKD outcomes. These guidelines were applied 
as the basis for assessing physicians’ adherence.

In this study, we assessed the adherence of physicians 
to the 2018 Clinical Practice Guidelines for the man-
agement of T2DM in patients in the UAE, with either 
confirmed ASCVD or those at high risk of developing 
ASCVD. The factors that influence the physicians’ adher-
ence to treatment guidelines were also evaluated. These 
objectives are imperative, as assessing the current stand-
ard of care in the private sector in the Emirate of Ajman 
against the requirements outlined in the 2018 Clinical 
Practice Guidelines will help ensure that the private facil-
ities in the UAE meet all the required guidelines for opti-
mum patient care.

Methods
Study design
This was a retrospective cross-sectional study conducted 
in outpatient clinics and in the in-patient wards at the 
Thumbay Academic Health Centre in the UAE from 
1 January 2018 to 30 December 2019. The patients col-
lected their medication on a weekly basis. About 75% of 
the hospital patients have Medical insurance with dif-
ferent categories of cover. Few of the insurance are basic 
with restricted annual budget for medications which def-
initely impacted the prescription choice. The remaining 
25% of patients are self-pay with different socioeconomic 
capabilities to pay for all the prescribed medications spe-
cially the costly GLP1 & SGLT2I medications.

Inclusion/exclusion criteria
The study group comprised patients with T2DM (aged 
≥18 years) with either confirmed or at high risk of 
ASCVD who visited the outpatient diabetic clinic or were 
admitted in the in-patient wards of the health centre 
during the study. This group is defined as the high-risk 
population.

Sample size calculation
OpenEpi was used to calculate the sample size for this 
study (https:// www. opene pi. com/ Sampl eSize/ SSCoh ort. 

https://www.openepi.com/SampleSize/SSCohort.html
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html) at a significance level of 5%, confidence level of 
95%, and an assumption of 50% adherence of physicians 
to the 2018 Clinical Practice Guidelines. The alpha level 
(α) was set at 5% to have a 95% confidence interval (CI). 
Precision (D) of the 95% CI was set at 5% to ensure that 
the width of the 95% CI will be maximum 10%. Based on 
the above assumptions, a sample size (n) of at least 384 
participants was required for the study.

Data collection
Anthropometric, biochemical, and all other related data 
were obtained from the medical records of patients 
with T2DM, registered in the outpatient and in-patient 
wards at the Thumbay Academic Health Centre. The 
physicians include consultants in internal medicine, dia-
betes and endocrinology. The patients in the study are 
those patients with diabetes and established cardiovas-
cular disease or very high risk. They are under the care 
of cardiologist and endocrinologist in the hospital. Still 
good number of the patients without established car-
diovascular disease with high risk under internist care, 
being not referred from internist to endocrinologist or 
cardiologist as should be. This research was impacted 
the hospital policy for proper patient referral. Being a 
tertiary care hospital, no primary care physicians in the 
hospital decided the research patient prescription. The 
data included socio-demographic information, such 
as age, sex, and clinical characteristics, including body 
mass index (BMI), blood pressure, T2DM duration, cur-
rent treatment, and social history (smoking and alcohol 
consumption). Laboratory results were obtained from 
patient files and included the levels of hemoglobin A1c 
(HbA1c), fasting blood sugar (FBS), total cholesterol 
(TC), triglyceride (TG), high-density lipoprotein cho-
lesterol (HDL-C), low-density lipoprotein cholesterol 
(LDL-C), and average glucose (eAG). Relevant data were 
assessed and compared, based on the updated 2018 Dia-
betes Guidelines (ADA/EASD Guidelines).

Ethical considerations
Patient confidentiality was maintained throughout the 
study. Data extracted from patient files did not link to 
their names, which were replaced with codes to repre-
sent each patient. The Thumbay Hospital Ajman, the 
academic training centre of Gulf Medical University is 
one of the big private health care providers in Northern 
Emirates in UAE. As any private company in UAE, not 
all patients included in the study were reimbursed for the 
medications. This will prevent bias in the responses.

Statistical analysis
Data were analysed using Statistical Package for Social 
Sciences (SPSS, version 26) and examined for data entry 

errors and outlying values. The physicians’ adherence 
to the guidelines of diabetic management was assessed 
based on the prescription of SGLT2 inhibitors (empa-
gliflozin, dapagliflozin, dapagliflozin 5 mg/metformin 
500 mg and empagliflozin /metformin) or GLP-1 recep-
tor agonists (liraglutide, dulaglutide and insulin degludec 
100 IU/mL/liraglutide, 100 IU/ml/Lixisenatide Liraglu-
tide (Victoza), lixisenatide and tresiba) to patients with 
either confirmed or at high risk of ASCVD. The level 
of physicians’ adherence, based on patients’ biochemi-
cal markers was also assessed. Data are presented as the 
mean with standard deviation (SD) for quantitative vari-
ables and frequency and as percentages for categorical 
variables. Physicians’ adherence to the new guidelines for 
the management of T2DM is expressed as a percentage, 
with 95% CI. Several variables were assessed for statisti-
cal significance using the chi-squared test. Univariate 
and multivariate logistic regression analyses were used 
to examine factors associated with physicians’ adherence 
to the new guidelines. A P value <0.05 was considered 
significant.

Results
Baseline and anthropometric characteristics of T2DM 
patients with confirmed or at high risk of ASCVD
218 (56.7%) met the inclusion criteria (186 males and 32 
females). The baseline and anthropometric data of the 
patients are presented in Table  1. Asians (56.4%) con-
stituted the largest ethnic group in the study, followed 
by Arabs (40.8%), Africans (3%), and Caucasians (3%). 
Most participants did not consume alcohol (97.2%) or 
smoke (75.7%). Time elapsed since T2DM diagnosis 

Table 1 Baseline and anthropometric characteristics of study 
participants (n = 218)

Variable Group Frequency Percentage

Sex Male 186 85.3

Female 32 14.7

Ethnicity Arab 89 40.8

Caucasian 3 1.4

Asian 123 56.4

African 3 1.4

Alcohol intake Yes 6 2.8

No 212 97.2

Smoking Yes 53 24.3

No 165 75.7

Duration of diabetes ≤1 29 13.3

mellitus (year) 2–5 66 30.3

610 67 30.7

≥11 56 25.7

https://www.openepi.com/SampleSize/SSCohort.html
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was as follows: ≤1 year, 29 patients (13.3%); 2–5 years, 
66 (30.3%); 6–10 years, 67 (30.7%); and ≥ 11 years, 56 
(25.7%).

Clinical and biochemical characteristics of T2DM patients 
with confirmed or at high risk of ASCVD
The clinical and biochemical characteristics of the par-
ticipants are presented in Table 2. The mean ± SD of age, 
height, weight, BMI, levels of HbA1c, eAG, FBS, TC, TGs, 
HDL-C, and LDL-C, systolic blood pressure (SBP), and 
diastolic blood pressure (DBP) were 50.8 ± 11.3 years, 
168.8 ± 8.2 cm, 87.1 ± 17.6 kg, 30.6 ± 5.5 kg/m2, 8.3 ± 2%, 
196.4 ± 86.3 mg/dL, 165.7 ± 68.5 mg/dL, 159.7 ± 79.8 mg/
dL, 141.1 ± 100.2 mg/dL, 39.2 ± 11.6 mg/dL, 88.5 ± 54.6 mg/
dL, 127.2 ± 16.8 mmHg, and 78.1 ± 9.7 mmHg, respectively. 
The median and range of the clinical and biochemical 
parameters are presented in Table 2.

Assessment of physicians’ adherence to the guidelines 
of diabetic management in patients with confirmed 
or at high risk of ASCVD
The proportion of physicians’ adhering to the guide-
lines for the management of T2DM patients with either 
confirmed or at high risk of ASCVD is presented in 
Table  3. Among the 218 patients, 88 (44.4%) were pre-
scribed SGLT2 inhibitors or GLP-1 receptor agonists 
and 34 (15.6%) were prescribed both SGLT2 inhibitors 
and GLP-1 receptor agonists. The overall adherence of 

physicians to the criterion for the management of T2DM 
patients with either confirmed or at high risk of ASCVD 
was 56% (95%CI: 49.3–62.6). The physicians in this study 
prescribed SGLT2 inhibitors to 109 patients (50%; 95%CI: 
43.3–56.7) and a GLP-1 receptor agonist to 47 patients 
(21.6%; 95%CI: 16.1–27.1; Table 3). Empagliflozin (76.1%) 
and dapagliflozin (19.2%) were the most commonly pre-
scribed SGLT2 inhibitors, and liraglutide (34%) and 
dulaglutide (23.4%) were the most frequently prescribed 
GLP-1 receptor agonists (Table  4). Dapagliflozin 5 mg/
metformin 500 mg and insulin degludec 100 IU/mL/lira-
glutide were the least prescribed SGLT2 inhibitors and 
GLP-1 receptor agonists, respectively.

Assessment of physicians’ adherence to the guidelines 
based on biochemical markers
The level of physicians’ adherence, based on patients’ bio-
chemical markers, is presented in Table  5. Significantly 
high levels of physicians’ adherence were observed in 
patients with very high levels of HbA1c (P < 0.001) and 
eAG (P = 0.002). This suggests that physicians are more 
likely to prescribe SGLT2 inhibitors and/or GLP-1 recep-
tor agonists to patients with high levels of HbA1c and 
eAG. A similar pattern of physicians’ adherence to guide-
lines and the levels of FBS, SBP, TC, TG, LDL-C, and 

Table 2 Clinical and biochemical characteristics of study 
participants (n = 218)

Abbreviations: BMI Body mass index, DBP Diastolic blood pressure, eAG Estimated 
average glucose, FBS Fasting blood sugar, HbA1c Haemoglobin A1c, HDL-C High-
density lipoprotein cholesterol, LDL-C Low-density lipoprotein cholesterol, SBP 
Systolic blood pressure, TC Total cholesterol, TG Triglyceride

Parameter

All patients 
(n = 218)

Mean SD Median Range

Age (years) 50.8 11.3 51 78–29

Height (cm) 168.8 8.2 169 178–144

Weight (kg) 87.1 17.6 84.8 144–56.4

BMI (kg/m2) 30.6 5.5 29.9 51.8–20.8

HbA1c (%) 8.3 2 8 14.8–4.9

eAG (mg/dL) 196.4 86.3 184.3 1117–102.5

FBS (mg/dL) 165.7 68.5 144.3 414–48.6

TC (mg/dL) 159.7 79.8 164.5 680–61

TG (mg/dL) 141.1 100.2 149.5 636–46

HDL-C (mg/dL) 39.2 11.6 39 92–16

LDL-C (mg/dL) 88.5 54.6 85.5 234–12.8

SBP (mmHg) 127.2 16.8 125 180–90

DBP (mmHg) 78.1 9.7 80 110–60

Table 3 Proportions of physicians adhering to the guidelines for 
diabetes management for patients with cardiovascular risk

Abbreviations: GLP-1 Glucagon-like peptide 1 agonist, SGLT2 Sodium-glucose 
cotransporter 2 inhibitor

Management of T2DM with 
cardiovascular risk

Proportion 95% CI

Prescription of SGLT2 109 (50%) 43.3–56.7

Prescription of GLP-1 47 (21.6%) 16.1–27.1

Overall adherence 122 (56%) 49.3–62.6

Table 4 Prescribed SGLT2 and GLP-1 medications for patients 
with diabetes mellitus and cardiovascular risk

Abbreviations: F Frequency, GLP-1 Glucagon-like peptide 1 agonist, SGLT2 
Sodium-glucose cotransporter 2 inhibitor

SGLT2 (n = 109) F % GLP-1 (n = 47) F %

Dapagliflozin 21 19.2 Dulaglutide 11 23.4

Dapaglifloxin 5 mg/ 
metformin 500 mg

2 18 Insulin degludec 2 4.3

Empagliflozin 83 76.1 Insulin degludec 5 10.6

Empagliflozin/
metformin n HCL 
12.5/1000 mg

3 2.8 Insulin glargine 4 8.5

– – – Liragluide (Victoza) 16 34.04

– – – Lixisenatide 5 10.6

– – – Tresiba 4 8.5
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HDL-C and BMI was observed, although this was not 
significant.

Clinical and biochemical factors influencing physicians’ 
adherence to the guidelines of diabetes management 
in patients with T2DM with confirmed or at high risk 
of ASCVD
The results of the analysis of the logistic regression model 
applied to the patients’ anthropometric and biochemical 
characteristics are presented in Table 6. The odds ratios 
indicate the magnitude of association, whereas their cor-
responding p values indicate whether the association 
is significant. The univariate analysis showed that the 

physicians’ adherence to the guidelines was significantly 
correlated with the patients’ BMI (OR 1.08; 95% CI: 1.03–
1.15) and levels of HbA1c (OR 1.31; 95% CI: 1.13–1.52) 
and eAG (OR 1.06; 95% CI: 1.03–1.12). Only the BMI and 
the levels of eAG and HbA1c were significantly associ-
ated with the physicians’ adherence to treatment guide-
lines, following a stepwise multivariate analysis. For every 
1% increase in the level of HbA1c, 1 mg/dL increase in the 
level of eAG, and 1 unit increase in BMI, the physicians’ 
adherence increased by 55, 2.5, and 9.3%, respectively.

Discussion
Physicians’ adherence to evidence-based treatment 
guidelines for various illnesses, barriers to physicians’ 
adherence, and ways to overcome these barriers have 
previously been investigated. In Cyprus, adherence to 
clinical guidelines by physicians in the management of 
hypertension is inconsistent [12]. Although physicians 
were aware of the clinical guidelines for the management 
of hypertension, more than a quarter of high-risk patients 
remained untreated, while 40% of low-risk patients were 
prescribed inappropriate treatment. Poor adherence to 
the 2007 ATS/IDSA guidelines for treating pulmonary 
non-tuberculous mycobacterial disease [13] and com-
mon prescriptions with sub-optimal or potentially harm-
ful treatments have also been reported, highlighting the 
need for the consistent adherence of physicians to treat-
ment guidelines [14]. Physicians’ adherence is essential 
when implementing evidence-based guidelines. There-
fore, modification of evidence-based guidelines to suit 
the local or regional conditions is necessary [15].

In this study, most patients with T2DM had various 
risk factors. The mean HbA1c level was 8.3%, which is 
higher than the recommended HbA1c target of <7%. 
Therefore, the overall HbA1c level in our study was sub-
optimal. In a similar study, most of the most health care 
providers that participated (69.9%) were confident in 
managing these patients, whereas 79.2% were aware of 
the accessibility to local guidelines [15]. One-fifth of the 
participating physicians managed patients by targeting 
an HbA1c level of <6.5%. However, 3.3% of the physicians 
were content with maintaining an HbA1c level of up to 
8.0% [15].

GLP-1 receptor agonists and SGLT2 inhibitors have 
cardiovascular benefits in patients with T2DM and 
ASCVD [16]. There was a high adherence of physi-
cians to evidence-based guidelines in our study; fifty-
six percentage of the selected physicians had prescribed 
SGLT2 inhibitors and GLP-1 agonists while managing 
patients with T2DM, who either developed or were at 
high risk of developing CVDs. GLP-1 receptor agonists 
are efficacious for patients with confirmed ASCVD 
[16]. The REWIND cardiovascular trial reported that 

Table 5 Distribution of physicians’ adherence according to 
different biochemical factors

Abbreviations: BMI Body mass index, eAG Estimated average glucose, DBP 
Diastolic blood pressure, FBS Fasting blood sugar, HbA1c Haemoglobin A1c, 
HDL-C High-density lipoprotein cholesterol, LDL-C Low-density lipoprotein 
cholesterol, SBP Systolic blood pressure, TC Total cholesterol, TG Triglyceride

Factor Quartile Adherence to 
guidelines

P-value

HbA1c (%) <6.5 18 (39.1%) <0.001

6.5–7.5 20 (40.8%)

7.5< 84 (68.3%)

FBS (mg/dL) <100 8 (53.3%) 0.191

100–125 21 (44.7%)

125< 93 (59.6%)

eAG (mg/dL) ≤142 18 (37.5%) 0.002

143–182 26 (50.0%)

≥183 78 (66.1%)

Systolic blood 100–112 30 (55.6%) 0.66

Pressure 113–140 70 (54.3%)

141≤ 22 (62.9%)

Diastolic blood ≤70 42 (59.2%) 0.67

Pressure 71–80 55 (56.1%)

81≤ 25 (51.0%)

TC (mg/dL) ≤130 24 (54.5%) 0.970

131–160 24 (57.1%)

161≤ 74 (56.1%)

TG (mg/dL) ≤83 11 (61.1%) 0.84

84–140 39 (57.4%)

141≤ 72 (54.5%)

LDL-C (mg/dL) 50 10 (38.5%) 0.44

51–86 47 (59.5%)

87≤ 65 (57.5%)

HDL-C (mg/dL) ≤33 31 (55.4%) 0.53

34–46 55 (52.9%)

47≤ 36 (62.1%)

BMI <25 12 (48%) 0.30

25–29.9 43 (51.2%)

30≤ 67 (61.5%)
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administration of dulaglutide caused a considerable 
decline in major adverse cardiovascular events, such as 
composite outcome (cardiovascular death and/or end-
stage renal disease) and non-fatal myocardial infarction 
or non-fatal stroke [17]. The cardiovascular effects of 
GLP-1 receptor agonists are mediated by lowering blood 
pressure, body weight, LDL cholesterol levels, and glu-
cose, in addition to the elimination of low-grade inflam-
mation, vasodilation, and natriuresis [15].

The SUSTAIN 6 cardiovascular outcomes trial 
assessed the cardiovascular safety of semaglutide in 
patients with T2DM and associated cardiovascular 
defects. This 2-year trial reported that semaglutide 
significantly reduced the risk of developing a three-
component MACE endpoint namely cardiovascular 
death, non-fatal stroke, and non-fatal heart attack. 
The relative reduction of MACE risk was 26% when 
compared with that of the placebo (HR 0.74; 95% CI: 
0.58–0.95; P < 0.001 for non-inferiority), over a median 
observation time of 2.1 years, and a primary compos-
ite outcome of 6.6% was observed for patients treated 
with semaglutide versus 8.9% for the placebo [18, 19]. 
This was consistent with the findings of this study, in 
which liraglutide, followed by dulaglutide were the 

most frequently prescribed GLP-1 receptor agonists. 
Among the SGLT2 inhibitors, empagliflozin has a 
slightly higher cardiovascular benefit for patients with 
confirmed ASCVD [16]. The results of this study also 
showed that empagliflozin combined with dapagliflozin 
are the most frequently prescribed SGLT2 inhibitors.

Although we observed high adherence of physicians 
to the 2018 ADA and European Association guidelines 
designed for the management of patients with T2DM 
and ASCVD, there remains scope for improvement. 
Previous studies have explored the benefits of manag-
ing modifiable ASCVD risk factors in patients with dia-
betes and reported a considerable reduction in deaths 
and ASCVD events and improvement in long-term 
benefits [5, 6]. Therefore, the use of evidence-based 
approaches for the management of patients with T2DM 
and ASCVD is highly recommended [7].

This study has some limitations. The number of 
patients included in the analysis was small. The study 
was cross-sectional in nature and was conducted in 
a single hospital setting. Hence, the findings cannot 
be generalised to a wider range of adult T2DM popu-
lation in the UAE, and therefore further studies are 
warranted.

Table 6 Univariate and multivariate logistic regression analyses of factors associated with physicians’ adherence to diabetes guidelines

Abbreviations: BMI Body mass index, DBP Diastolic blood pressure, eAG Estimated average glucose, FBS Fasting blood sugar, HbA1c Haemoglobin A1c, HDL-C High-
density lipoprotein cholesterol, LDL-C Low-density lipoprotein cholesterol, SBP Systolic blood pressure, TC Total cholesterol, TG Triglyceride

Factor Physicians’ adherence to guidelines

Univariate Multivariate

OR 95% CI P value OR 95% CI P value

Sex (female) 1.18 0.55 2.52 0.67 – – – –

Alcohol intake 0.15 0.02 1.31 0.08 – – – –

Smoking 1.57 0.83 2.97 0.17 – – – –

Duration of diabetes mel-
litus (year)

– – – – – – – –

 2–5 1.07 0.45 2.57 0.88 – – – –

 6–10 1.3 0.55 3.16 0.53 – – – –

  ≥ 11 2.26 0.90 5.67 0.08 – – – –

Age 0.99 0.97 1.02 0.79 – – – –

BMI 1.08 1.03 1.15 0.004 1.093 1.003 1.191 0.043

HbA1c (%) 1.31 1.13 1.52 <0.001 1.545 1.197 1.994 0.001

eAG (mg/dL) 1.06 1.03 1.12 0.001 1.025 1.010 1.040 0.001

FBS (mg/dL) 1.01 1 1.012 0.06 – – – –

TC (mg/dL) 1.004 0.99 1.01 0.19 – – – –

TG (mg/dL) 1.001 0.99 1.004 0.60 – – – –

HDL-C (mg/dL) 1.01 0.98 1.04 0.51 – – – –

LDL-C (mg/dL) 1.007 0.99 1.02 0.14 – – – –

SBP (mmHg) 1.002 0.98 1.02 0.82 – – – –

DBP (mmHg) 1.002 0.97 1.03 0.87 – – – –
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Conclusions
Evaluating the adherence of physicians to evidence-based 
treatment guidelines for the management of T2DM 
patients with ASCVD is crucial to improve overall care. 
Based on the treatment guideline: weak recommendation 
for starting SGLT2 inhibitors and GLP-1 receptor ago-
nists for patients with established CVD or CKD, this study 
showed that a moderate proportion of the physicians 
(56%) adhered to the guidelines for diabetes manage-
ment for patients with ASCVD because the prescription 
of SGLT2 inhibitors and GLP-1 receptor agonists are 
not strongly recommended. We also found significantly 
higher levels of physicians’ adherence to the guidelines in 
patients with high levels of HbA1c (>7.5) and eAG (≥183). 
The adherence level of physicians to the treatment guide-
lines was significantly associated with BMI and levels of 
HbA1c and eAG. This implies the SGLT2 inhibitors and 
GLP-1 receptor agonists were prescribed for cases with 
clear manifestations of T2DM symptoms. The data gen-
erated here can help healthcare workers and policy mak-
ers in the UAE to make well-informed decisions regarding 
diabetes care and strategies for preventing complications 
and identifying risk factors associated with T2DM.
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