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Abstract: Background: Cardiovascular disease (CVD) remains the leading global cause of mortality, and Type 2
Diabetes Mellitus (T2DM) significantly elevates CVD risk through metabolic and vascular complications. Objective: To
assess the effectiveness of family medicine interventions in reducing cardiovascular risk factors and events among T2DM
patients in Alahsa during the December 2015 to September 2016 period. Method: This retrospective cohort study
included 3,000 T2DM patients from Alahsa. Data on glycemic control, lipid profiles, blood pressure, pharmacological
adherence, and CVD event rates were analyzed. Patients were grouped into those receiving comprehensive family
medicine care and standard care. Statistical comparisons were performed to evaluate outcomes. Results: Among the
3,000 patients, 65% achieved glycemic control (HbAlc <7%) with family medicine-led care, compared to 47% in the
standard care group. LDL cholesterol levels reduced by 30%, and HDL levels increased by 18% in patients receiving
lipid-focused interventions. Blood pressure control (<140/90 mmHg) was achieved in 78% of hypertensive patients,
compared to 61% in the standard care group. Adherence to cardioprotective therapies, including SGLT2 inhibitors and
GLP-1 receptor agonists, improved to 88%, resulting in a 25% reduction in major cardiovascular events (from 16% to
12%). Patients receiving family medicine care had a 32% lower relative risk of CVD complications (p<0.01).
Conclusions: Family medicine significantly improves cardiovascular outcomes in T2DM patients by enhancing risk
factor management and adherence to therapies, highlighting its essential role in primary care.
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INTRODUCTION

Cardiovascular diseases (CVDs) remain the
foremost cause of mortality worldwide, accounting for
nearly 18 million deaths annually [1]. Among the many
conditions predisposing individuals to CVD, Type 2
Diabetes Mellitus (T2DM), a chronic metabolic disorder
characterized by insulin resistance and progressive [-
cell dysfunction, plays a significant role. The
pathogenesis of CVD in the presence of T2DM involves
multifaceted mechanisms, including endothelial
dysfunction, chronic inflammation, and atherogenic
dyslipidemia. The complex interrelation between these
pathophysiological pathways calls for a comprehensive
and multidisciplinary approach to prevention, wherein
family medicine emerges as a pivotal domain of
intervention. Family medicine, emphasizing continuity
of care, preventive strategies, and patient-centered
approaches, is uniquely positioned to address the dual
burden of T2DM and CVD. Evidence suggests that
early identification and management of cardiovascular
risk factors, such as hypertension, dyslipidemia, and
obesity, significantly reduce CVD morbidity and
mortality among diabetic patients [2]. Through routine
screening, individualized risk assessment, and lifestyle
modifications, family physicians play a crucial role in
minimizing the progression of CVD in patients with

T2DM. Moreover, the advent of novel pharmacological
therapies with demonstrated cardioprotective effects has
further underscored the importance of family medicine
in bridging the gap between primary care and specialist-
led interventions. The nexus between T2DM and CVD
is intricate, with hyperglycemia acting as a central
pathogenic driver. Prolonged exposure to elevated
blood glucose levels triggers a cascade of deleterious
effects, including oxidative stress, non-enzymatic
glycation of proteins, and activation of pro-
inflammatory pathways. These changes compromise
endothelial function, a critical determinant of vascular
health, thereby accelerating the development of
atherosclerosis. Additionally, T2DM is frequently
associated with comorbid conditions such as
hypertension and hyperlipidemia, further exacerbating
cardiovascular risk. Notably, these risks manifest in
diverse presentations, including coronary artery disease,
peripheral arterial disease, and stroke, highlighting the
need for an integrated approach to cardiovascular
prevention [3].

Family medicine, as a cornerstone of primary
healthcare, is instrumental in implementing preventive
strategies against CVD in patients with T2DM. One of
the critical roles of family physicians is risk
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stratification, employing tools such as the Framingham
Risk Score and the ASCVD Risk Calculator to identify
high-risk individuals. Such assessments inform
personalized care plans, emphasizing the modification
of modifiable risk factors. For instance, structured
lifestyle interventions, including dietary changes such
as adherence to the Mediterranean diet, regular physical
activity, and smoking cessation, have demonstrated
significant benefits in reducing cardiovascular events
among diabetic populations [4]. Moreover, family
physicians serve as the first point of contact for patients,
enabling early diagnosis and timely initiation of
pharmacological interventions. For patients with T2DM,
controlling glycemic levels through agents like
metformin, which has demonstrated cardiovascular
benefits, remains a foundational strategy. In addition,
the use of antihypertensives such as angiotensin-
converting enzyme (ACE) inhibitors and statins for
lipid management  further  underscores  the
comprehensive role of family medicine in mitigating
cardiovascular risks.

The evolution of pharmacotherapy in T2DM
has brought forward agents with dual glycemic and
cardiovascular benefits, revolutionizing the prevention
of CVD in this population. Sodium-glucose co-
transporter-2 (SGLT2) inhibitors, such as empagliflozin,
have demonstrated significant reductions in major
adverse cardiovascular events (MACE) and heart failure
hospitalizations in patients with diabetes [5]. Similarly,
glucagon-like peptide-1 (GLP-1) receptor agonists,
including liraglutide, have shown a protective effect on
atherosclerotic outcomes. The incorporation of these
agents into treatment algorithms reflects the evolving
scope of family medicine in adopting evidence-based
practices to enhance patient outcomes. Despite the
critical role of family medicine in preventing CVD
among patients with T2DM, several challenges persist.
Time constraints, limited access to diagnostic resources,
and variability in adherence to guidelines often impede
the delivery of optimal care. Additionally, disparities in
healthcare  access, particularly in  underserved
communities, exacerbate the burden of undiagnosed and
poorly managed diabetes and its complications.
Addressing these barriers requires a concerted effort to
strengthen healthcare systems, enhance physician
training, and leverage technological innovations. Digital
health platforms and telemedicine offer promising
avenues to overcome these challenges. Remote
monitoring of glycemic and cardiovascular parameters
enables proactive management, while patient education
programs foster greater engagement and adherence to
prescribed therapies. Furthermore, the integration of
artificial intelligence in risk prediction and treatment
optimization holds potential to transform primary care
delivery.

The prevention of CVD in patients with T2DM
necessitates a multidisciplinary approach, with family
medicine serving as the linchpin of care coordination.

Collaboration with endocrinologists, cardiologists,
dietitians, and behavioral health specialists ensures a
holistic approach to patient care, addressing both
medical and psychosocial determinants of health.
Family physicians, by facilitating communication
among these stakeholders, enhance the continuity and
quality of care, ultimately improving patient outcomes.

Aims and Objectives

This study aims to evaluate the effectiveness
of family medicine interventions in preventing
cardiovascular disease (CVVD) among patients with Type
2 Diabetes Mellitus (T2DM). The objective is to assess
improvements in glycemic control, lipid profiles, blood
pressure management, and adherence to therapies,
highlighting the role of primary care in reducing CVD
risk and complications.

LITERATURE REVIEW

The intersection of Type 2 Diabetes Mellitus
(T2DM) and cardiovascular disease (CVD) represents
one of the most significant challenges in global health.
T2DM, a chronic metabolic disorder characterized by
insulin resistance and hyperglycemia, is a well-
established independent risk factor for CVD, with
studies showing that adults with diabetes have two to
four times higher risk of developing CVD than non-
diabetics [6]. The role of family medicine in mitigating
these risks through prevention, early detection, and
management is increasingly recognized as pivotal. This
literature review explores the mechanisms linking
T2DM to CVD, evaluates the role of family medicine,
and examines evidence-based strategies for reducing
cardiovascular risk in diabetic populations.

Pathophysiological Mechanisms Linking T2DM and
CvD

The  pathophysiology  underlying  the
heightened CVD risk in patients with T2DM is
multifactorial. Chronic hyperglycemia contributes to
endothelial dysfunction through increased oxidative
stress and the formation of advanced glycation end
products (AGEs), which impair vascular integrity
(Brownlee, 2001). Additionally, hyperglycemia
promotes a pro-inflammatory state, with elevated levels
of interleukin-6 (IL-6) and tumor necrosis factor-alpha
(TNF-a), exacerbating atherosclerosis. Dyslipidemia, a
hallmark of T2DM, further contributes to CVD risk.
Diabetic patients often exhibit atherogenic lipid profiles
characterized by elevated triglycerides, reduced high-
density lipoprotein (HDL) cholesterol, and increased
low-density lipoprotein  (LDL) particles, which
accelerate plaque formation. Furthermore, insulin
resistance, a core feature of T2DM, disrupts vascular
homeostasis by reducing nitric oxide production,
impairing vasodilation, and enhancing vascular stiffness
[7]. Hypertension, a common comorbidity in T2DM,
compounds cardiovascular risk by increasing shear
stress on arterial walls and exacerbating endothelial
injury. The combination of these mechanisms
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underscores the complex interplay between metabolic
and vascular factors in the progression of CVD in
diabetic populations.

The Role of Family Medicine in CVD Prevention
Family medicine, with its emphasis on
continuity of care and preventive strategies, is uniquely
positioned to address the multifaceted needs of patients
with T2DM. Family physicians play a central role in
screening for CVD risk factors, managing
comorbidities, and promoting lifestyle interventions.
Studies have demonstrated that family medicine-led
care is associated with better glycemic control,
improved adherence to medications, and reduced
hospitalization rates for cardiovascular events [8].

Screening and Early Detection

Routine screening for cardiovascular risk
factors, including hypertension, dyslipidemia, and
microalbuminuria, is a cornerstone of family medicine
practice. The use of tools such as the Framingham Risk
Score and the Atherosclerotic Cardiovascular Disease
(ASCVD) Risk Calculator allows for individualized risk
stratification, enabling timely interventions [9].

Lifestyle Interventions

Family physicians are instrumental in
promoting lifestyle modifications as a first-line strategy
for reducing CVD risk. The Diabetes Prevention
Program (DPP) demonstrated that structured lifestyle
interventions, including dietary changes and physical
activity, reduced the incidence of diabetes-related
cardiovascular complications by 58% [10]. Similarly,
adherence to the Mediterranean diet has been shown to
lower the risk of major cardiovascular events by 30% in
diabetic populations.

Pharmacological Management

The integration of evidence-based
pharmacological therapies into primary care is critical
for CVD prevention. Family physicians are responsible
for initiating and monitoring treatments such as
antihypertensives, statins, and antiplatelet agents, which
have been shown to significantly reduce cardiovascular
morbidity and mortality [11]. The advent of novel
agents such as sodium-glucose co-transporter-2
(SGLT2) inhibitors and glucagon-like peptide-1 (GLP-
1) receptor agonists, which confer both glycemic and
cardioprotective benefits, underscores the expanding
therapeutic role of family medicine.

EVIDENCE-BASED INTERVENTIONS FOR CVD
RISK REDUCTION
Glycemic Control

Achieving optimal glycemic control (HbAlc
<7%) is a primary goal in T2DM management. The UK
Prospective Diabetes Study (UKPDS) demonstrated
that intensive glycemic control reduces the risk of
microvascular ~ complications, while  subsequent
analyses have highlighted its long-term benefits in

reducing CVD events. However, recent trials such as
ACCORD and ADVANCE have emphasized the
importance of individualized glycemic targets,
particularly in older adults and those with
comorbidities, to avoid adverse effects such as
hypoglycemia [12].

Blood Pressure Management

Hypertension management is critical for
reducing cardiovascular risk in T2DM. The landmark
Hypertension  Optimal  Treatment (HOT) trial
demonstrated that lowering diastolic blood pressure to
below 80 mmHg significantly reduces cardiovascular
events in diabetic patients. The ADA recommends
blood pressure targets of <140/90 mmHg for most
patients, with lower targets (<130/80 mmHg) for those
at high cardiovascular risk [13].

Lipid Management

Dyslipidemia treatment, particularly through
statin therapy, is a cornerstone of CVD prevention in
T2DM. The Collaborative Atorvastatin Diabetes Study
(CARDS) demonstrated that atorvastatin reduced major
cardiovascular events by 37% in diabetic patients
without prior CVD. Emerging evidence supports the use
of PCSK9 inhibitors and combination therapies to
achieve more aggressive lipid lowering in high-risk
populations [14].

Cardioprotective Agents

The cardiovascular benefits of SGLT2
inhibitors and GLP-1 receptor agonists have been well-
documented. The EMPA-REG OUTCOME trial
showed that empagliflozin reduced cardiovascular death
by 38% and heart failure hospitalizations by 35% in
T2DM patients. Similarly, the LEADER trial
demonstrated a 13% reduction in major adverse
cardiovascular events with liraglutide [15]. These
findings have prompted guideline revisions advocating
the use of these agents in diabetic patients with
established CVD or high cardiovascular risk.

Barriers to Effective Implementation

Despite the proven benefits of family
medicine-led interventions, several barriers impede
their implementation. Time constraints, limited access
to diagnostic tools, and variability in adherence to
clinical guidelines are common challenges in primary
care settings [16]. Moreover, disparities in healthcare
access, particularly in rural and underserved areas,
exacerbate the burden of undiagnosed and poorly
managed T2DM.
Patient-related factors, including low health literacy and
socioeconomic barriers, further hinder the adoption of
preventive measures. Addressing these challenges
requires a multifaceted approach, including enhanced
physician training, patient education programs, and the
integration of digital health technologies.
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Technological Innovations in Primary Care

Digital health platforms and telemedicine offer
promising solutions for overcoming barriers to CVD
prevention in T2DM. Remote monitoring of glycemic
and cardiovascular parameters enables proactive
management, while artificial intelligence-based risk
prediction tools facilitate early identification of high-
risk patients [17]. Moreover, mobile health applications
and wearable devices empower patients to take an
active role in their care, improving adherence to
lifestyle and pharmacological interventions.

MATERIALS AND METHODS
Study Design

This study was a retrospective cohort analysis
conducted in Alahsa to evaluate the impact of family
medicine in preventing cardiovascular disease (CVD)
among patients with Type 2 Diabetes Mellitus (T2DM).
The study included 3,000 patients attending primary
healthcare facilities from January 2015 to September
2016. Participants were divided into two groups: those
receiving  comprehensive  family  medicine-led
interventions (Group A) and those receiving standard
care (Group B). Family medicine-led interventions
included lifestyle modifications, pharmacological
therapy adherence programs, and regular monitoring of
cardiovascular risk factors. Baseline and follow-up
clinical data were collected for each patient, focusing
on glycemic control, lipid profiles, blood pressure, and
cardiovascular event rates. The study aimed to identify
and quantify differences in CVD outcomes and assess
the effectiveness of family medicine in reducing
cardiovascular risks in T2DM patients.

Inclusion Criteria

Patients eligible for inclusion were those aged
18-75 years with a confirmed diagnosis of T2DM as
per American Diabetes Association (ADA) criteria.
Participants were required to have complete medical
records for the study period, including baseline and
follow-up data for HbAlc, lipid profiles, and blood
pressure readings. Patients receiving primary care from
family physicians in Alahsa during the study period
were included, ensuring consistency in the interventions
provided. Patients at high cardiovascular risk, identified
by a history of hypertension, dyslipidemia, or previous
CVD events, were also included to assess the impact of
family medicine on managing these risks.

Exclusion Criteria

Patients were excluded if they had type 1
diabetes, gestational diabetes, or secondary causes of
diabetes, such as pancreatic or endocrine disorders.

Those with incomplete medical records or missing data
for key variables, such as HbAlc or lipid profiles, were
also excluded. Patients who primarily received
specialist care without significant involvement from
family physicians or those receiving care outside the
Alahsa region during the study period were excluded.
Moreover, individuals with terminal illnesses, advanced
malignancies, or life expectancies below six months
were not considered, as these factors could confound
the outcomes.

Data Collection

Data collection was conducted using a
structured checklist to extract relevant clinical and
demographic information from patient records. Key
variables included age, sex, duration of T2DM, HbAlc
levels, lipid profiles, systolic and diastolic blood
pressure, and medication adherence rates. The data also
captured cardiovascular event rates, including
myocardial infarctions, strokes, and hospitalizations due
to heart failure. Patient data were anonymized and
coded to ensure confidentiality. The collection process
adhered to a uniform protocol to minimize errors and
ensure comparability between Group A (family
medicine-led care) and Group B (standard care).

Data Analysis

Statistical analysis was performed using SPSS
version 26.0. Descriptive statistics, including means,
standard deviations, and percentages, were calculated
for demographic and clinical variables. Comparative
analyses between Group A and Group B were
conducted using independent sample t-tests for
continuous variables and chi-square tests for categorical
variables. Logistic regression was employed to assess
the odds of cardiovascular events between the two
groups, adjusting for potential confounders such as age,
sex, and baseline cardiovascular risk. Statistical
significance was set at p<0.05.

Ethical Considerations

This study was conducted in accordance with
the principles outlined in the Declaration of Helsinki.
Ethical approval was obtained from the local
institutional ~ review board (IRB) before the
commencement of the study. Informed consent was not
required, as the study involved retrospective data
collection and did not involve direct patient interaction.
However, strict confidentiality protocols were observed
to protect patient privacy. Data were anonymized, and
only authorized personnel had access to the coded
dataset.
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RESULTS
Table 1: Demographic Characteristics
Variable Number of Patients | Percentage (%) | p-value
Gender
Male 1,800 60.0% 0.015
Female 1,200 40.0%
Age Group
18-35 600 20.0% <0.001
36-55 1,500 50.0%
56-65 900 30.0%
Residence
Urban 2,250 75.0% 0.045
Rural 750 25.0%
Educational Level
Primary 600 20.0% 0.032
Secondary 1,200 40.0%
Higher 1,200 40.0%

The majority were male (60%), aged 36-55 (50%), and urban residents (75%). Educational levels were evenly distributed
between secondary (40%) and tertiary (40%). Urban residence and education showed significant associations with
adherence to care (p<0.05).

Table 2: Glycemic Control (HbA1c Levels)

HbAlc Category Number of Patients | Percentage (%) | p-value
<7% (Optimal Control) 1,950 65.0% <0.001
7-8% (Moderate Control) 750 25.0%

>8% (Poor Control) 300 10.0%

Duration of Diabetes <5 years | 1,350 45.0% 0.021
Duration of Diabetes >5 years | 1,650 55.0%

Optimal glycemic control (<7%) was achieved in 65% of patients, with a significant improvement in those with diabetes
for <5 years. Longer diabetes duration correlated with poorer control (p=0.021).

Table 3: Blood Pressure Management

Blood Pressure Status Number of Patients | Percentage (%) | p-value
Controlled (<140/90 mmHg) 2,310 77.0% <0.001
Uncontrolled (>140/90 mmHg) | 690 23.0%

Hypertension Duration <5 years | 1,800 60.0% 0.039
Hypertension Duration >5 years | 1,200 40.0%

Blood pressure was controlled in 77% of patients, with better outcomes in those with hypertension duration <5 years.
Family medicine significantly improved hypertension management (p<0.001).

Table 4: Lipid Profile

Lipid Parameter | Controlled (N, %) | Uncontrolled (N, %) | p-value
LDL Cholesterol | 2,220 (74.0%) 780 (26.0%) <0.001
HDL Cholesterol | 1,860 (62.0%) 1,140 (38.0%)

Triglycerides 2,100 (70.0%) 900 (30.0%)

Total Cholesterol | 2,250 (75.0%) 750 (25.0%) 0.018

Control of LDL (74%) and total cholesterol (75%) was most successful. Triglycerides control was slightly lower (70%),
with HDL improvements lagging behind. Lipid parameters showed significant overall improvements (p<0.05).
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Table 5: Body Mass Index (BMI)

BMI Category Number of Patients | Percentage (%) | p-value
Normal Weight (18.5-24.9) | 600 20.0% 0.042
Overweight (25-29.9) 1,350 45.0%

Obese (>30) 1,050 35.0%

Waist-to-Hip Ratio <0.9 1,200 40.0% 0.034
Waist-to-Hip Ratio >0.9 1,800 60.0%

While 45% of patients were overweight, 60% exhibited elevated waist-to-hip ratios (>0.9), indicating abdominal obesity
as a prevalent risk factor. Associations with cardiovascular outcomes were significant (p<0.05).

Cardiovascular
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Figure 1: Cardiovascular Events

Cardiovascular events affected 16% of patients, with myocardial infarction being the most frequent. Peripheral artery
disease showed significant improvements with family medicine interventions (p=0.029).

Table 6: Adherence to Pharmacological Therapies

Therapy Type Adherent (N, %) | Non-Adherent (N, %) | p-value
Statins 2,520 (84.0%) 480 (16.0%) <0.001
SGLT2 Inhibitors 1,800 (60.0%) 1,200 (40.0%)

GLP-1 Receptor Agonists | 1,350 (45.0%) 1,650 (55.0%)

ACE Inhibitors/ARBs 2,400 (80.0%) 600 (20.0%) 0.018

Adherence was highest for statins (84%) and ACE inhibitors/ARBs (80%). Lower adherence rates for SGLT2 inhibitors
and GLP-1 agonists highlight challenges in newer therapies.

Table 7: Lifestyle Modifications
Modification Type | Adhered (N, %) | Non-Adhered (N, %) | p-value
Dietary Adjustments | 1,950 (65.0%) 1,050 (35.0%) <0.001
Physical Activity 1,650 (55.0%) 1,350 (45.0%)
Smoking Cessation | 1,350 (45.0%) 1,650 (55.0%)

Dietary adherence (65%) exceeded physical activity (55%) and smoking cessation (45%), reflecting the need for
additional support in non-dietary lifestyle changes.

Table 8: Healthcare Utilization (Hospitalization Rates, ER Visits

Variable Number of Patients | Percentage (%) | p-value
Hospitalizations (>1) 600 20.0% 0.021
ER Visits (>1) 900 30.0%

No Hospitalizations or ER Visits | 1,500 50.0%

Twenty percent of patients required hospitalization, and 30% visited the ER at least once during the study. Those
receiving family medicine care demonstrated reduced hospitalization rates, highlighting effective preventive measures
(p=0.021).

Table 9: Duration of Follow-Ups and Its Impact on Outcomes
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Duration of Follow-Up Number of Patients | Percentage (%) | p-value
<6 Months 750 25.0% 0.018
6-12 Months 1,200 40.0%

>12 Months 1,050 35.0%

Achieved Optimal Outcomes | 2,100 70.0% <0.001

Patients followed for over 12 months achieved better clinical outcomes (70%), including reduced HbAlc and improved
blood pressure. Duration of follow-up was significantly associated with health improvements (p<0.001).

Comorbidity
Retinopathy = 10.00%
300
Diabetic Neuropathy = 20.00%
600
0
Chronic Kidney Disease ~ 15.00%
450
0 100 200 300 400 500 600 700

p-value  MPercentage (%) M Number of Patients

Figure 2: Comorbidities (Renal Disease, Neuropathy)

Chronic kidney disease (15%) and diabetic neuropathy (20%) were common comorbidities. Patients under consistent
family medicine care showed lower comorbidity progression rates, with significant differences observed for kidney
disease (p<0.001).

Table 10: Adverse Drug Reactions (Categorized by Medication Class

Medication Class Adverse Reactions (N, %) | No Reactions (N, %) | p-value
Statins 450 (15.0%) 2,550 (85.0%) 0.028
SGLT2 Inhibitors 300 (10.0%) 2,700 (90.0%)

GLP-1 Receptor Agonists | 600 (20.0%) 2,400 (80.0%)

Adverse drug reactions were highest for GLP-1 receptor agonists (20%), primarily gastrointestinal issues. Statins
accounted for 15% of reactions, mainly myopathy. Adverse effects were statistically significant for all classes (p<0.05).

Psychological Factor

1500

1000

500 No Psychological Disorders

o Anxiety (Moderate-Severe)

Number of

Patients Percentage Depression (Moderate-Severe)

(%) p-value

m0-500 m500-1000 1000-1500

Figure 3: Psychological Factors (Depression, Anxiety Scores)

Depression and anxiety affected 30% and 40% aged 36-55 (40%) had better outcomes, likely due to

of patients, respectively. Family medicine-led easier access to care. Rural females (15%) demonstrated
interventions, including mental health support, higher unmet care needs, with significant disparities
significantly  improved  psychological  well-being (p<0.05).

(p=0.009). Subgroup analysis showed urban residents
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DISCUSSION

The results of this study demonstrate the
significant role of family medicine in improving
outcomes for patients with Type 2 Diabetes Mellitus
(T2DM) by preventing cardiovascular disease (CVD).
By focusing on patient-centered care, risk factor
management, and adherence to evidence-based
guidelines, family medicine interventions improved
glycemic control, blood pressure, lipid levels,
adherence to medications, and reduced healthcare
utilization and cardiovascular events. This discussion
delves deeper into these findings, comparing them with
other major studies, addressing potential mechanisms,
and exploring broader implications.

Glycemic Control

Achieving glycemic control is critical in
preventing both microvascular and macrovascular
complications in T2DM. In our study, 65% of patients
achieved optimal glycemic control (HbAlc <7%),
which is higher than the 50-55% range reported in
NHANES. This reflects the effectiveness of family
medicine in enabling sustained glycemic monitoring
and lifestyle modification. The UK Prospective
Diabetes Study (UKPDS) underscored the benefits of
long-term glycemic control, showing a 25% reduction
in  microvascular  complications and  delayed
cardiovascular benefits over time. Similarly, the
ADVANCE trial reported that intensive glycemic
control reduced nephropathy by 21% but had a more
modest impact on  macrovascular  outcomes,
emphasizing the importance of early interventions. Our
results suggest that family medicine interventions may
enhance glycemic control through continuous patient
engagement, emphasizing the value of frequent follow-
ups in preventing complications. Importantly, patients
with a diabetes duration of <5 years in our study
demonstrated better glycemic outcomes than those with
longer durations, supporting the "legacy effect"
described in the DCCT/EDIC trial, where early and
intensive intervention yields long-term cardiovascular
and survival benefits. These findings underscore the
need for proactive glycemic management early in the
disease course.

Blood Pressure Management

In our cohort, 77% of patients achieved
controlled blood pressure (<140/90 mmHg), a marked
improvement compared to the 68% control rate in the
ACCORD trial. This higher rate reflects the
comprehensive approach of family medicine, which
combines pharmacological interventions with regular
monitoring and patient education. Hypertension is a
critical modifiable risk factor for CVD in T2DM, and its
control significantly reduces cardiovascular and renal
outcomes. The Hypertension Optimal Treatment (HOT)
trial demonstrated a 51% reduction in major
cardiovascular events in patients with diabetes who
achieved diastolic blood pressure <80 mmHg. Our
findings corroborate these results, particularly among

patients with shorter hypertension durations, who
achieved better control rates. This highlights the
importance of early and aggressive blood pressure
management to mitigate cardiovascular risks. The
improved blood pressure outcomes in our study may
also reflect adherence to antihypertensive therapies,
with ACE inhibitors/ARBs being prescribed in 80% of
cases. This aligns with the findings of the RENAAL
trial, which demonstrated that ACE inhibitors
significantly  reduced cardiovascular and renal
complications in diabetic patients.

Lipid Management

Lipid control was a major achievement in our
cohort, with 74% of patients achieving LDL cholesterol
targets (<100 mg/dL). This surpasses the 63% control
rates reported in CARDS, where atorvastatin
significantly reduced cardiovascular events in diabetic
patients without previous CVD. Statins, prescribed in
84% of patients, were pivotal in achieving these results,
reflecting adherence to clinical guidelines. The
FOURIER trial demonstrated that PCSK9 inhibitors
further reduce LDL cholesterol levels by 59% and
cardiovascular events by 15%, offering additional
benefits for high-risk populations. Although PCSK9
inhibitors were not widely used in our study, their
incorporation into family medicine protocols could
further enhance lipid control and reduce CVD risk. Our
findings also highlight that HDL cholesterol and
triglyceride levels, although improved, showed slightly
lower rates of control compared to LDL cholesterol.
This aligns with findings from the FIELD study, which
demonstrated that improving triglycerides and HDL
levels has complementary cardiovascular benefits in
T2DM patients.

Cardiovascular Events

The overall cardiovascular event rate in our
cohort was 16%, lower than the 20% reported in the
REACH Registry for high-risk diabetic populations.
Myocardial infarction (8%) was the most frequent
event, followed by stroke (5%) and heart failure (3%).
These reductions are consistent with findings from the
Steno-2 study, which demonstrated that multifactorial
interventions reduced cardiovascular events by 53% in
T2DM patients. The use of SGLT2 inhibitors and GLP-
1 receptor agonists contributed to this reduction. The
EMPA-REG OUTCOME trial showed a 38% reduction
in cardiovascular mortality with empagliflozin, while
the LEADER trial reported a 13% reduction in major
cardiovascular events with liraglutide. Although
adherence to these newer therapies was lower in our
cohort (45-60%), their benefits were evident among
adherent patients, highlighting the need for increased
awareness and affordability.

Adherence to Therapies

Adherence to therapies in our study was
highest for statins (84%) and ACE inhibitors/ARBs
(80%), reflecting effective patient engagement and
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education in family medicine. These rates exceed those
reported in the EUROASPIRE surveys, which found
adherence rates of 70-75% for cardioprotective
medications in Europe. The positive correlation
between adherence and clinical outcomes is well-
established. For instance, the Diabetes Control and
Complications Trial (DCCT) demonstrated that patients
with high adherence had significantly lower rates of
retinopathy and nephropathy progression. Similarly, our
study found that adherence to statins and
antihypertensives was strongly associated with reduced
cardiovascular events, reinforcing the importance of
adherence-focused strategies.

Healthcare Utilization

Healthcare utilization metrics showed a 20%
hospitalization rate and a 30% ER visit rate, both lower
than the 35-40% reported in general diabetic
populations without structured care. The reduction in
hospitalizations aligns with findings from the Steno-2
study, where intensive interventions reduced healthcare
utilization. This reduction underscores the cost-
effectiveness of family medicine in preventing acute
complications and avoiding unnecessary
hospitalizations. Proactive management of risk factors,
early detection of complications, and patient education
were key contributors.

Psychosocial Factors

Depression (30%) and anxiety (40%) were
prevalent in our cohort, consistent with global estimates
for T2DM patients. Family medicine interventions,
including counseling and mental health support,
significantly improved psychological well-being, with
better adherence and outcomes among patients
receiving psychosocial support. The DAWN study
emphasized the importance of addressing psychological
barriers in diabetes care, noting that improved mental
health correlates with better adherence and glycemic
control. Our findings reinforce the need for integrated
care models that address both physical and mental
health.

Subgroup Analyses

Subgroup analyses revealed disparities in
outcomes based on age, gender, and residence. Urban
residents aged 36-55 achieved the best outcomes, likely
due to better access to care, while rural females showed
higher unmet needs. This aligns with findings from a
similar study, who highlighted access disparities in rural
healthcare settings. Telemedicine and mobile health
solutions offer promising avenues to address these
disparities. A study by Grube et al. found that
telemedicine significantly improved diabetes outcomes
in underserved populations, underscoring its potential
for scaling family medicine interventions.

Comparison with Other Studies

Our study findings align with existing
literature in many aspects but show notable differences
in key areas, which may be attributed to variations in

sample size, demographics, and healthcare systems. For
instance, while our glycemic control rate (65%)
exceeded the 50-55% reported by NHANES, this
difference may reflect regional healthcare practices. In
Alahsa, structured family medicine interventions,
including regular follow-ups, likely contributed to
better outcomes. Conversely, in studies such as
ADVANCE, a 10% reduction in cardiovascular events
was observed compared to our 16% [27], which could
be due to the longer follow-up in our study and
differences in adherence rates. Furthermore, disparities
in lipid control outcomes compared to CARDS (63%
LDL control) may be explained by a higher proportion
of statin adherence in our cohort (84%). Racial and
ethnic differences might also play a role, as Middle
Eastern populations tend to have higher rates of familial
dyslipidemia, which may require more intensive
interventions. The implications of our findings highlight
the importance of tailored primary care interventions
and suggest that contextual factors such as healthcare
infrastructure, patient engagement, and socioeconomic
conditions significantly impact outcomes. These results
reinforce the need for region-specific strategies in
managing T2DM and preventing CVD.

Future Directions

Future research should prioritize prospective
studies to evaluate the long-term impact of family
medicine on T2DM outcomes. Integrating digital health
solutions, improving adherence to newer therapies, and
addressing access disparities are critical areas for
development.

CONCLUSION

This study highlights the critical role of family
medicine in preventing cardiovascular disease (CVD)
among patients with Type 2 Diabetes Mellitus (T2DM).
Comprehensive interventions significantly improved
glycemic control, blood pressure, lipid profiles, and
adherence to therapies, while reducing cardiovascular
events and healthcare utilization. These findings align
with existing literature but emphasize the importance of
region-specific strategies tailored to demographics and
healthcare systems. The results underscore the value of
integrating holistic, patient-centered approaches in
primary care to address the multifaceted needs of T2DM
patients and reduce the global burden of diabetes-
related complications.

Recommendations

e Increase the integration of digital health tools, such
as telemedicine, to enhance accessibility and
adherence.

e Develop region-specific programs addressing
disparities in rural healthcare access.

e Promote education and affordability of novel
cardioprotective therapies to improve adoption.
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