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ABSTRACT

Background: Intima-media thickness (IMT) is a marker of cardiovascular risk and
is influenced by factors such as obesity and type Il diabetes. Assessing IMT in
diabetic patients provides insights into their cardiovascular health.

Objective: To compare the common carotid intima-media thickness between
obese and non-obese type Il diabetic patients.

Methods: This case-control study was conducted at the Department of
Radiology, Services Hospital, Lahore, over three months. A total of 86 type Il
diabetic patients aged 30-75 years were included, with 43 obese and 43 non-
obese participants. Carotid IMT was measured using gray-scale B-mode
ultrasound. Participants were positioned supine with the neck extended, and the
common carotid arteries were scanned. Data analysis was performed using SPSS
version 25.0, with independent t-tests to compare IMT between groups and
Pearson correlation to assess the association with diabetes duration.

Results: The mean IMT for obese patients was 0.842 mm (SD = 0.152) for the left
CCA and 0.858 mm (SD = 0.119) for the right CCA. In non-obese patients, mean
IMT was 0.592 mm (SD = 0.134) for the left CCA and 0.616 mm (SD = 0.127) for
the right CCA. Significant differences were observed between groups (p <0.001).
Conclusion: Obese type Il diabetic patients have significantly higher carotid IMT
compared to non-obese patients, emphasizing the impact of obesity on
cardiovascular risk.

INTRODUCTION

Intima-media thickness (IMT) is defined as the distance
between the lumen-intima interface and the media-
adventitia interface of the arterial wall, and it serves as a
significant marker for cardiovascular diseases and
associated risk factors (1). The thickening of the intimal
layer, often visualized as focal atherosclerotic plaques, is
indicative of early atherosclerosis and reflects the
cumulative burden of risk factors over time (2). Awide range
of variables are implicated in influencing IMT, including
lifestyle factors such as smoking and alcohol use, as well as
intrinsic factors like ethnic origin, gender, metabolic
abnormalities, and specific genotypic indices. Additional
contributors include systemic conditions such as diabetes
mellitus, high body mass index (BMI), and inflammatory
conditions, all of which are known to exacerbate the
thickening of the arterial walls (3). Among these, diabetes
mellitus plays a particularly pivotal role, directly affecting
the stiffness and thickness of the carotid intima-media,
alterations which are detectable through non-invasive
imaging modalities like B-mode ultrasound (4). Diabetes is
associated with impaired endothelial function, reduced
fibrinolysis, increased platelet aggregation, and a
prothrombotic state, which collectively contribute to

vascular changes that heighten the risk of cardiovascular
events (4).

The impact of obesity on IMT is another critical area of
concern, particularly in individuals with type Il diabetes,
where excess body weight further accelerates the process
of atherosclerosis. Obesity is associated with chronic
inflammation, oxidative stress, and dysregulation of lipid
metabolism, all of which can intensify the adverse effects of
diabetes on the vascular system (6). Smoking, a well-
documented cardiovascular risk factor, compounds these
effects by promoting endothelial dysfunction, elevating
inflammatory markers, and accelerating the atherosclerotic
process (6). Notably, the role of ultrasonography in the
assessment of IMT has evolved, with high-frequency B-
mode ultrasound emerging as a preferred method due to its
accuracy and non-invasiveness. This technique allows for
the detailed visualization of the arterial wall and
measurement of IMT, particularly in the distal common
carotid artery, thereby providing valuable insights into the
extent of atherosclerosis and cardiovascular risk (10).
Studies have demonstrated that IMT values exceeding
normative ranges are predictive of increased risk for
cardiovascular events, including stroke and myocardial
infarction (10).
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The carotid arteries, which supply oxygenated blood to the
head and neck, are key sites for evaluating IMT due to their
superficial location and ease of access with ultrasound
imaging. The common carotid arteries originate differently
on each side of the body—the right CCA arises from the
brachiocephalic artery bifurcation, while the left CCA
emerges directly from the aortic arch, reflecting variations in
vascular anatomy (12). Despite these anatomical
differences, both arteries exhibit similar courses in the
neck, ascending within the lateral carotid fascial sheath
alongside the internal jugular vein and vagus nerve. This
anatomical consistency facilitates the standardized
measurement of IMT across populations and enables
comparative studies that explore the impact of various risk
factors on arterial health.

Diabetes mellitus, a global health burden, significantly
contributes to the progression of cardiovascular disease,
with the prevalence of type Il diabetes projected to reach
300 million worldwide by 2025 (13). In Pakistan, the
prevalence of type Il diabetes is alarmingly high, with
regional variations observed across different provinces and
between urban and rural settings (14). This high burden
underscores the importance of early detection and
monitoring of cardiovascular risk factors such as IMT in
diabetic populations. Understanding the relationship
between obesity and IMT in diabetic patients is critical, as it
provides insight into the compounded risks these
individuals face and highlights the need for targeted
interventions to mitigate cardiovascular complications. This
study aims to compare the common carotid IMT in obese
versus non-obese individuals with type Il diabetes, thereby
elucidating the additional impact of obesity on vascular
health in this high-risk population.

MATERIAL AND METHODS

The study was designed as a case-control investigation
conducted at the Department of Radiology, Services
Hospital, Lahore, Pakistan, over a period of three months. A
total of 86 participants aged between 30 and 75 years, all
diagnosed with type Il diabetes mellitus, were included. The
sample size was calculated using the formula for two
means, considering carotid intima-media thickness values
of non-obese and obese diabetic patients (2). Participants
were recruited using a non-probability convenience
sampling technique, with 43 individuals allocated to the
obese group and 43 to the non-obese group. Inclusion
criteria specified patients diagnosed with diabetes, as
defined by HbA1c criteria, and within the specified age
range. Exclusion criteria included individuals with a history
of cardiovascular diseases, stroke, or pregnhancy, to
eliminate confounding factors that could influence carotid
intima-media thickness.

Data collection involved performing gray-scale B-mode
ultrasound using a LOGIQ machine equipped with a 7-10
MHz linear probe and a 3-5 MHz curvilinear probe. Each
participant was positioned supine with a cushion beneath
the lower neck, allowing the neck to be slightly extended.

Ultrasound scanning was conducted on the lateral side of
the thyroid gland lobes to visualize the common carotid
arteries (CCA) using both gray-scale and color Doppler
imaging techniques. The intima-media thickness (IMT) was
measured at the mid-level of each CCA, ensuring that the
ultrasound probe remained perpendicular to the vessel wall
to provide accurate measurements. The presence of
artifacts was minimized by applying an adequate amount of
acoustic gel and avoiding excessive pressure with the probe.

Body mass index (BMI) was calculated using the Quetelet
index formula: BMI = weight (kg) / height (m2) (15).
Measurements of uncompressed subcutaneous fat were
also taken at the suprapubic region in three separate trials
to provide additional data on adiposity. Data collected
included demographic information, diabetes duration, BMI,
and carotid IMT values. All participants provided written
informed consent before undergoing ultrasound
examination, and the study adhered to the ethical principles
outlined in the Declaration of Helsinki. The study protocol
was approved by the institutional review board of Services
Hospital, Lahore.

Data analysis was conducted using SPSS version 25.0.
Quantitative variables, including age, IMT, and BMI, were
presented as mean * standard deviation. Qualitative
variables, such as the duration of diabetes and gender, were
reported as frequencies and percentages. To compare IMT
between obese and non-obese groups, independent
sample t-tests were performed, with a p-value of less than
0.05 considered statistically significant. Pearson correlation
analysis was utilized to explore associations between the
duration of diabetes and IMT values in both the left and right
carotid arteries. The analysis aimed to determine whether
the duration of diabetes had any significant effect on carotid
intima-media wall thickness, independent of obesity status.

The results of the data analysis provided insights into the
differences in carotid IMT between obese and non-obese
diabetic patients, with a particular focus on the impact of
obesity on arterial health in the context of type Il diabetes.
The findings were interpreted in light of existing literature,
with implications for clinical practice and potential
recommendations for the management of cardiovascular
risk in diabetic populations.

RESULTS

The study involved 86 participants, with a predominance of
females (59.3%, n=51) compared to males (40.7%, n=35).
The age of participants ranged from 30 to 60 years, with a
mean age of 51 years (SD = 9.3). This demographic
distribution provides a balanced representation of both
genders, with a slightly higher number of female
participants, and covers a broad age range relevant to the
assessment of carotid intima-media thickness in diabetic
patients.

The participants were equally divided into two groups based
on obesity status: 43 individuals (50%) were classified as
obese, and 43 individuals (50%) as non-obese. The analysis
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of carotid intima-media thickness (IMT) revealed notable
differences between the obese and non-obese groups. For
the left common carotid artery (CCA), the mean IMT among
obese participants was 0.842 mm (SD =0.152), while in non-
obese participants, the mean IMT was significantly lower at
0.592 mm (SD = 0.134). Similarly, for the right CCA, obese
participants exhibited a mean IMT of 0.858 mm (SD =0.119),
compared to 0.616 mm (SD =0.127) in the non-obese group.
These differences in IMT between obese and non-obese
participants were statistically significant, with p-values of
0.000 for both the left and right CCA, indicating that obesity

Table | Demographics

is associated with a marked increase in carotid artery
thickness in type Il diabetic patients.

Further analysis using Pearson correlation explored the
relationship between the duration of diabetes and carotid
IMT. The results indicated no significant correlation between
the duration of diabetes and IMT in both the left CCA (p =
0.108) and the right CCA (p = 0.083). These findings suggest
that while obesity significantly affects carotid artery
thickness, the duration of diabetes alone does not appear to
influence IMT in this study population.

Variable Frequency/N  Percentage Minimum Age  Maximum Age  Mean Std. Deviation

Female 51 59.3 - - - -

Male 35 40.7 - - - -

Total 86 100.0 - - - -

Age 86 - 30 60 51 9.3
Table 2 Carotid Artery Side

Carotid Artery Side Group N Mean (mm) Std. Deviation P-Value

Left CCA IMT Obese 43 0.842 0.152 0.000

Left CCA IMT Non-obese 43 0.592 0.134 0.000

Right CCA IMT Obese 43 0.858 0.119 0.000

Right CCA IMT Non-obese 43 0.616 0.127 0.000

The figures illustrate B-mode and colour Doppler ultrasound
scans of the common carotid arteries (CCA) in different
patients. Image A highlights a comparison of IMT between
the right and left CCAs, demonstrating a thicker intima-
media layer in the right artery (0.8 mm) compared to the left
(0.5 mm). In Image B, both CCAs are evaluated with color

These results underscore the significant impact of obesity
on carotid intima-media thickness among type Il diabetic
patients, highlighting the need for targeted management
strategies to address cardiovascular risks associated with
increased arterial thickness in this population.

DISCUSSION

The findings of this study indicated that obesity significantly
increased carotid intima-media thickness (IMT) among type
Il diabetic patients, independent of the duration of diabetes.

Dopplerimaging, showing IMT measurements of 0.5 mm for
the right CCA and 0.7 mm for the left CCA. These images
underscore the variability in IMT among different CCAs,
which is a critical marker for assessing cardiovascular risk,
particularly in obese and non-obese diabetic patients.

Tis<0.3 a

Figure | Ultrasound images of common carotid arteries: Image A shows right and left IMT at 0.8 mm and 0.5
mm; Image B shows right and left IMT at 0.5 mm and 0.7 mm.

The results demonstrated that obese participants had
markedly higher IMT values in both the left and right
common carotid arteries compared to nhon-obese
participants, aligning with previous research that identified
obesity as a critical factor in the progression of
atherosclerosis and cardiovascular risk (18). This is
consistent with the study by Elshorbagy et al. (2016), which
also reported a significant difference in IMT between obese
and non-obese individuals, emphasizing the role of
adiposity in vascular alterations (19). Moreover, Alizadeh et
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al. (2012) found that type Il diabetic patients had greater IMT
compared to non-diabetic individuals, supporting the
association between metabolic abnormalities and
increased arterial thickness (18). These findings reinforce
the importance of obesity management in diabetic
populations to mitigate cardiovascular risks.

The absence of a significant correlation between the
duration of diabetes and IMT suggests that factors beyond
glycemic control, such as obesity, may have a more
pronounced impact on arterial health. This aligns with
studies that have highlighted the multifactorial nature of
atherosclerosis, where metabolic syndrome components,
including high BMI, play a pivotal role in vascular changes
(20). However, the lack of association between diabetes
duration and IMT contrasts with findings from other studies,
such as those by Mohan et al. (2000), which reported that
longer diabetes duration correlated with increased carotid
thickness, particularly in older adults (17). This discrepancy
may be attributed to differences in study populations, the
age range of participants, or the duration of diabetes
considered significant in influencing IMT.

One strength of this study was the use of high-resolution B-
mode ultrasound, which is recognized as a reliable method
for assessing IMT and has been validated in numerous
studies, including those by Hollander et al. (2002) (16). The
standardization of ultrasound measurements and the
careful control of confounding variables, such as
cardiovascular disease history and smoking, added
robustness to the findings. However, the study also had
limitations, including the use of a convenience sampling
method, which may limit the generalizability of the results.
The relatively short study duration and the cross-sectional
design also restricted the ability to infer causality or observe
longitudinal changes in IMT related to diabetes progression
or obesity interventions.

Further research with larger sample sizes and longitudinal
designs is recommended to explore the interplay between
diabetes duration, glycemic control, and obesity on IMT.
Additionally, incorporating more diverse populations and
examining the effects of targeted obesity interventions on
IMT could provide deeper insights into managing
cardiovascular risks in diabetic patients. Given the
significant association found between obesity and
increased IMT, this study underscores the importance of
weight management as a crucial component of
cardiovascular disease prevention strategies in individuals
with type Il diabetes. By addressing obesity, healthcare
providers may be able to more effectively reduce the burden
of atherosclerosis and its associated complications in this
high-risk group.

CONCLUSION

The study concluded that obesity is significantly associated
with increased carotid intima-media thickness among type
Il diabetic patients, highlighting the critical role of obesity as
a modifiable risk factor for cardiovascular disease in this
population. The lack of association between the duration of

diabetes and IMT suggests that managing obesity may be
more impactful in reducing arterial thickening than focusing
solely on glycemic control. These findings underscore the
importance of integrating weight management strategies
into the clinical care of diabetic patients to mitigate
cardiovascular risks. Addressing obesity through lifestyle
interventions, pharmacotherapy, or surgical options could
have substantial implications for improving vascular health
and overall outcomes in individuals with type Il diabetes,
ultimately enhancing the quality of care and reducing the
long-term burden of cardiovascular complications.
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