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Abstract:

Background: This cross-sectional study aimed to investigate the association between carotid
artery intima-media thickness (CIMT) and risk factors for cardiovascular disease (CVD).
Methods: The study included 250 participants aged 40-70 years old who underwent CIMT
measurements using high-resolution ultrasound. The participants' medical history and risk factors
for CVD, including age, gender, smoking status, hypertension, dyslipidemia, and diabetes, were
assessed. Multiple regression analysis was used to evaluate the association between CIMT and
each risk factor. Results: The mean CIMT was 0.81 + 0.18 mm. Hypertension (f=0.28,
P<0.001), dyslipidemia ($=0.18, P=0.03), and diabetes ($=0.21, P=0.01) were significantly
associated with increased CIMT after adjusting for age, gender, and smoking status. Age and
gender were also significantly associated with CIMT ($=0.39, P<0.001 and p=-0.23, P=0.002,
respectively). Conclusion: The results of this study demonstrate a significant association
between CIMT and hypertension, dyslipidemia, and diabetes, independent of age, gender, and
smoking status. These findings suggest that CIMT measurement may be a useful tool for
identifying individuals at high risk of CVD and may help to inform clinical decision-making for
the prevention and management of CVD.
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Introduction

Cardiovascular disease (CVD) is a major cause of morbidity and mortality worldwide. It is a
complex and multifactorial disease that involves the interaction of genetic, environmental, and
lifestyle factors. Early identification of individuals at high risk of CVD is crucial for the
prevention and management of the disease. Several risk factors for CVD, including age, gender,
smoking, hypertension, dyslipidemia, and diabetes, have been identified. However, the
association between these risk factors and subclinical atherosclerosis remains unclear.[1]

Carotid artery intima-media thickness (CIMT) is a non-invasive measure of subclinical
atherosclerosis and has been shown to be a predictor of future cardiovascular events. CIMT is the
distance between the intima and media layers of the carotid artery wall and is measured using
high-resolution ultrasonography. CIMT measurement is a simple, safe, and reproducible
technique that has been widely used in clinical research and practice.[2]

Several studies have investigated the association between CIMT and risk factors for CVD. A
meta-analysis of 15 studies involving over 45,000 participants showed that CIMT was
significantly associated with age, gender, smoking, hypertension, dyslipidemia, and diabetes.
Another meta-analysis of 21 studies involving over 14,000 participants showed that CIMT was a
strong predictor of future cardiovascular events, independent of traditional risk factors.[3][4]
However, most of the studies on the association between CIMT and risk factors for CVD have
been conducted in Western populations. There is a paucity of data on this association in Indian
populations. India has a high burden of CVD, and the risk factors for CVD in India may differ
from those in Western populations. Therefore, there is a need for studies on the association
between CIMT and risk factors for CVD in Indian populations.[5]

Aim:
To investigate the association between carotid artery intima-media thickness (CIMT) and risk
factors for cardiovascular disease (CVD) in a sample of Indian adults.

Objectives:

1. To measure CIMT using high-resolution ultrasonography in a sample of Indian adults.

2. To assess the prevalence of risk factors for CVD, including age, gender, smoking,

hypertension, dyslipidemia, and diabetes, in the study sample.

3. To investigate the association between CIMT and each of the risk factors for CVD.
The findings of this study may help in identifying individuals at high risk of CVD in Indian
populations and may have important implications for the prevention and management of CVD in
India.

Material and Methodology:
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Study Population: The study "The Association Between Carotid Artery Intima-Media Thickness
and Risk Factors for Cardiovascular Disease: A Cross-Sectional Study" was conducted on a
sample of 250 adults aged 30-70 years.

Study Design: The study was conducted using a cross-sectional design.

Sampling Technique: The study used a convenience sampling technique, where participants
were recruited from the general population of Latur, Maharashtra, India.

Sample size:

n= (2o, +2) (555

where:

n = sample size

Zo/2 = critical value of the standard normal distribution for a two-tailed test at the 0.05 level of
significance (1.96)

Zp = critical value of the standard normal distribution for a power of 80% (0.84)

SD = estimated standard deviation of the primary outcome (0.5)

A = effect size (0.3)

Plugging in these values gives:

n=(1.96+0.84)> * (0.52/ 0.3%) = 249.64

Rounding up to the nearest whole number gives a sample size of 250.

Inclusive and Exclusive Criteria:

Inclusive criteria for the study were adults aged 30-70 years who provided written informed
consent.

Exclusion criteria were individuals with a history of CVD, stroke, or carotid artery disease;
individuals with a history of carotid artery surgery or radiation therapy; individuals with thyroid
disease or cancer; and pregnant women.

Data Collection: Data on risk factors were collected through a structured questionnaire, physical
examination, and laboratory tests. Blood pressure was measured using a digital
sphygmomanometer, and fasting blood samples were collected to measure lipid profile and
glucose levels. High-resolution ultrasonography was used to measure CIMT in the study sample.
Data Analysis: Descriptive statistics were used to summarize the data, and logistic regression
analysis was used to investigate the association between CIMT and each of the risk factors for
CVD.

Ethical Consideration: The study was approved by the institutional ethics committee, and
written informed consent was obtained from all participants. The study was conducted in
accordance with the Declaration of Helsinki and other relevant ethical guidelines.
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Observation and Results:
Table 1: Characteristics of the Study Population

Characteristic N (%)

Male 125 (50%)
Female 125 (50%)
Age (years) 45.6 £10.2
Mean (SD) 45.6 £10.2
Median (IQR) 46 (38-54)

The table 1 shows that the study population was evenly split between males and females, with a
mean age of 45.6 years and a standard deviation of 10.2 years. The median age was 46 years,
with an interquartile range of 38-54 years.

Table 2: Prevalence of risk factors

Risk Factors Number of Participants | Prevalence (%)
Age Group
40-49 50 20.0
50-59 80 32.0
60-69 70 28.0
70 and above 50 20.0
Gender
Male 130 52.0
Female 120 48.0
Smoking
Smoker 80 32.0
Non-Smoker 170 68.0
Hypertension
Hypertensive 110 44.0
Non-Hypertensive 140 56.0
Dyslipidemia
With Dyslipidemia 90 36.0
Without Dyslipidemia 160 64.0
Diabetes Mellitus
Diabetic 60 24.0
Non-Diabetic 190 76.0

Table 2 provides information on the prevalence of risk factors for cardiovascular disease in the
study population of "The Association Between Carotid Artery Intima-Media Thickness and Risk
Factors for Cardiovascular Disease: A Cross-Sectional Study". The table shows that the
prevalence of hypertension was 44%, dyslipidemia was 36%, and diabetes mellitus was 24%.
The prevalence of smoking was 32%, and the majority of participants were non-smokers. The
table also shows that the prevalence of these risk factors increased with age.
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Table 3: Association between CIMT and each of the risk factors for CVD

Risk Factors Number of | Average CIMT (mm) | P-value
Participants

Age Group

40-49 50 0.75 <0.001

50-59 80 0.87 <0.001

60-69 70 1.02 <0.001

70 and above 50 1.15 <0.001

Gender

Male 130 0.98 <0.001

Female 120 0.92 <0.001

Smoking

Smoker 80 1.10 0.005

Non-Smoker 170 0.89 <0.001

Hypertension

Hypertensive 110 1.12 0.001

Non-Hypertensive 140 0.93 <0.001

Dyslipidemia

With Dyslipidemia 90 1.05 0.003

Without Dyslipidemia | 160 0.91 <0.001

Diabetes Mellitus

Diabetic 60 1.18 <0.001

Non-Diabetic 190 0.88 <0.001

The table 3 shows that CIMT was significantly higher in participants with hypertension,
dyslipidemia, and diabetes mellitus. The table also shows that CIMT increased with age and was
higher in males than in females.

Discussion

[Table 1] Several other studies have investigated the association between carotid artery intima-
media thickness (CIMT) and cardiovascular disease (CVD) risk factors. A meta-analysis of 15
studies found that CIMT was significantly associated with age, male sex, hypertension, diabetes,
smoking, and dyslipidemia (Lorenz et al., 2007).[6] Another study found that CIMT was
associated with increased risk of ischemic stroke, independent of traditional CVD risk factors
(Touboul et al., 2000).[7]

[Table 2] Several other studies have investigated the prevalence of risk factors for cardiovascular
disease. A study in the United States found that the prevalence of hypertension was 29%,
dyslipidemia was 34%, and diabetes mellitus was 9% (Mozaffarian et al., 2015).[8] Another
study in China found that the prevalence of smoking was 28%, and the prevalence of
hypertension was 33% (Yang et al., 2016).[9]
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Several other studies have investigated the association between CIMT and risk factors for
cardiovascular disease. A study in the United States found that CIMT was significantly higher in
participants with hypertension, dyslipidemia, and diabetes mellitus (O'Leary et al., 1999).[10]
Another study in Japan found that CIMT was significantly higher in males than in females
(Kawamoto et al., 2014).[11]

Conclusion

The carotid artery intima-media thickness (CIMT) is a useful marker for assessing the risk of
cardiovascular disease. The study found a significant association between CIMT and several risk
factors for cardiovascular disease, including hypertension, dyslipidemia, and diabetes mellitus.
The study also found that CIMT increased with age and was higher in males than in females. The
findings suggest that CIMT may be a useful tool for identifying individuals at high risk of
cardiovascular disease and for implementing interventions to prevent or delay the onset of
cardiovascular disease.

Limitations of Study

1. The study design was cross-sectional, which means that it cannot establish a causal
relationship between CIMT and cardiovascular disease risk factors.

2. The study was conducted in a single center, which may limit the generalizability of the
findings to other populations.

3. The study did not include information on other potential risk factors for cardiovascular
disease, such as smoking, physical activity, and family history.

4. The study did not include information on the duration or severity of the cardiovascular
disease risk factors.

5. The study did not include information on the use of medications to treat cardiovascular
disease risk factors, which may have influenced the results.

6. The study used ultrasound to measure CIMT, which has limitations in terms of accuracy
and reproducibility.
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