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ABSTRACT

Introduction: Coronary artery disease (CAD) remains a major public health concern in Bangladesh,
necessitating the identification of reliable and easily measurable predictors of disease severity. While
waist circumference (WC) is a well-established anthropometric marker for cardiovascular risk,
emerging evidence suggests that neck circumference (NC) may also be a significant predictor. This
study aims to compare NC and WC as predictors of CAD severity in a Bangladeshi population.
Methods & Material: This cross-sectional study was conducted at the Department of Cardiology,
Dhaka Medical College, from May 2013 to April 2014. A total of 100 patients with angiographically
confirmed CAD were included. Anthropometric measurements, including NC and WC, were recorded
using standardized protocols. CAD severity was classified as mild, moderate, or severe based on
angiographic findings. Correlation analysis and multivariable logistic regression were performed to
assess the predictive ability of NC and WC. Receiver operating characteristic (ROC) curve analysis
was conducted to determine the diagnostic accuracy of both measurements. Results: NC and WC
were significantly higher in patients with severe CAD compared to those with mild or moderate
disease (p<0.001). Both NC (r=0.62) and WC (r=0.68) showed strong positive correlations with CAD
severity. In multivariable logistic regression, per cm increase in NC (adjusted OR: 1.45, 95% CI: 1.22-
1.73, p<0.001) and WC (adjusted OR: 1.52, 95% CI: 1.29-1.81, p<0.001) were independently

associated with increased CAD severity. ROC analysis revealed that WC (AUC = 0.82, cut-off 298 c¢cm) had superior predictive
performance compared to NC (AUC = 0.76, cut-off 239 cm). Conclusion: Both NC and WC are significant predictors of CAD severity in
the Bangladeshi population. However, WC demonstrated a slightly stronger predictive ability. These findings suggest that NC could
serve as a complementary, non-invasive screening tool in clinical settings, particularly when WC measurements are impractical.
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A key challenge in the management of CAD is assessing its

Coronary artery disease (CAD) is a leading cause of morbidity
and mortality worldwide, with a growing burden in low- and
middle-income countries, including Bangladeshlll. The
prevalence of CAD in Bangladesh has been steadily increasing
due to the rise in risk factors such as hypertension, diabetes,
smoking, and sedentary lifestyles(2l. In 2015, the World Health
Organization reported that cardiovascular diseases accounted
for nearly 17% of all deaths in Bangladesh, with CAD being the
most common condition3l. Early detection and effective
management of CAD are critical to improving patient
outcomes, reducing healthcare costs, and alleviating the social
and economic burden of this diseasel4l.

severity accurately and efficiently. Traditional diagnostic
tools, such as angiography and echocardiography, are often
expensive, invasive, and not readily available in resource-
limited settingsl5l. This underscores the importance of
identifying simple, non-invasive, and cost-effective predictors
of CAD severity that can be easily incorporated into routine
clinical practice, particularly in developing countries like
Bangladeshl¢l. Neck and waist circumference, both of which
are easy to measure and widely used in clinical settings, have
been suggested as potential indicators of CAD severityl7l.
However, the relationship between these anthropometric
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measures and CAD severity remains unclear in many
populations, particularly in South Asia.

The association between body measurements and CAD
severity has been explored in various studies, with neck and
waist circumference emerging as potential predictive
markersl7l. Waist circumference, a measure of central obesity,
has long been recognized as an indicator of increased
cardiovascular risk due to its association with visceral fat
metabolic and

accumulation, a key contributor to

cardiovascular disordersl?. 8. Numerous studies have
demonstrated that larger waist circumference is linked to
increased CAD severity and poorer outcomes in Western
populations[® 101, Similarly, neck circumference, which
correlates with adiposity and fat distribution, has also been
studied as a predictor of cardiovascular risk[11l. A few studies
have found that increased neck circumference is associated
with higher CAD risk, although this relationship is less well-
established than that of waist circumference.

While studies from diverse populations have evaluated the
utility of these anthropometric measures in predicting CAD,
few have focused on the South Asian context, where the
patterns of CAD risk factors may differ from those in Western
populations[1z 13l In particular, the predictive value of neck
circumference in CAD severity has not been well studied in
Bangladesh or South Asia. Moreover, the relative contribution
of neck and waist circumference as predictors of CAD severity
in this region has not been directly compared, which creates a
significant gap in the existing literature. This study aims to fill
this gap by comparing the ability of neck and waist
circumference to predict the severity of CAD in a Bangladeshi
cohort.

The primary objective of this study is to compare neck and
waist circumference as predictors of CAD severity in patients
diagnosed with CAD in Bangladesh. By evaluating the
relationship between these body measurements and the
severity of coronary artery disease, we seek to determine
which of the two measurements provides a more reliable and
practical tool for assessing CAD severity.

The secondary objective of the study is to analyze the clinical
relevance and applicability of wusing neck and waist
circumference as routine diagnostic tools for CAD severity.
This involves exploring whether these simple, non-invasive
measurements can be integrated into routine clinical practice
to aid in risk stratification and early intervention in resource-
limited settings, such as Bangladesh. Ultimately, this study
aims to contribute to the identification of cost-effective
diagnostic approaches that could improve early detection and
management of CAD in the Bangladeshi population.

MATERIALS & METHODS

Study Design:

This was an observational, cross-sectional study aimed at
evaluating the predictive value of neck and waist
circumference as indicators of coronary artery disease (CAD)
severity in a cohort of Bangladeshi patients. The study was
conducted at the Department of Cardiology, Dhaka Medical
College, Dhaka, Bangladesh.
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Study Site:

The study was carried out at the Department of Cardiology,
Dhaka Medical College, which is a tertiary care hospital
located in Dhaka, the capital city of Bangladesh. The hospital
provides comprehensive diagnostic and therapeutic services
for patients with cardiovascular conditions and serves as a
referral center for various cardiac conditions across the
region.

Study Duration:

The study was conducted over a period of one year, from May
2013 to April 2014. During this time, eligible patients were
enrolled, and data were collected, analyzed, and interpreted.

Study population

The study included adult patients diagnosed with coronary
artery disease (CAD) who sought evaluation and treatment at
the Department of Cardiology, Dhaka Medical College.
Participants had to be 18 years or older and diagnosed with
CAD based on clinical symptoms, electrocardiographic
findings, and/or imaging techniques such as coronary
angiography, allowing for a reliable assessment of the
relationship between anthropometric measurements and CAD
severity.

Patients with obesity-related disorders or chronic conditions
affecting body measurements, such as metabolic syndrome,
polycystic ovary syndrome (PCOS), or hypothyroidism, were
excluded. Additionally, individuals unable to undergo imaging
or diagnostic procedures to assess CAD severity, including
coronary angiography, CT scans, or stress tests, were also
excluded. This ensured that the study focused on individuals
with reliable diagnostic data to evaluate CAD severity.

Anthropometric Measurements:

e Neck Circumference (NC): Neck circumference was
measured at the level just below the laryngeal
prominence (Adam’s apple) using a flexible
measuring tape. The measurement was taken while
the patient was standing in an upright position, with
the head in a neutral position, and the tape placed
snugly around the neck without compression.

e  Waist Circumference (WC): Waist circumference
was measured at the midpoint between the lower rib
and the iliac crest using a flexible measuring tape.
Measurements were taken at the end of normal
exhalation, ensuring that the tape was parallel to the
floor and not compressing the skin.

CAD Severity Assessment:

The severity of CAD was assessed using coronary angiography
as the gold standard. Angiographic findings were categorized
based on the number of coronary vessels involved (1-vessel,
2-vessel, or 3-vessel disease) and the degree of stenosis in
each vessel (mild, moderate, or severe).

If angiography was not performed, other non-invasive
diagnostic methods such as computed tomography (CT)
coronary angiography or exercise stress testing were utilized
to assess CAD severity.
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Other Variables

Demographic Data: Demographic details, including age,
gender, and educational status, were recorded to examine
their potential influence on CAD severity. Age was categorized
to assess its role, while gender differences were considered in
relation to anthropometric measurements. Educational status
was noted, as it may affect health awareness and lifestyle
choices.

Comorbid Conditions: Data on hypertension, diabetes,
dyslipidemia, and smoking were collected, as these are
significant risk factors for CAD. Their presence was accounted
for to control for potential confounding effects on the
relationship between neck and waist circumference and CAD
severity.

Lifestyle Factors: Lifestyle factors such as smoking status,
physical activity levels, and dietary habits were assessed
through patient interviews. These factors are known to
influence cardiovascular health and were considered in the
analysis to evaluate their interaction with CAD severity.

Laboratory Parameters: Blood pressure measurements,
lipid profiles (total cholesterol, LDL, HDL, triglycerides), and
other relevant biomarkers were collected. These laboratory
parameters provided additional insights into the patients’
cardiovascular health and were included in the analysis to
adjust for their impact on CAD severity.

Sample Size Calculation
The sample size was determined based on the expected
correlation between neck circumference, waist circumference,
and coronary artery disease (CAD) severity. Using a standard
formula for correlation studies and regression analysis, the
required sample size was estimated to ensure adequate power
for detecting significant associations.
Assuming a moderate correlation (r = 0.30) between
anthropometric measures and CAD severity(14), with a 95%
confidence level (a = 0.05) and 80% power (8 = 0.20), the
required sample size was calculated using the formula:
2
n= (Za/ZC': Zﬁ) +3

where:
®  Z4/2=1.96 (for 95% confidence level)
®  75=0.84 (for 80% power)

o C=05xinT (Fisher's
1)

correlation)

To account for potential dropouts or incomplete data (10-
15%), the final sample size was adjusted to approximately
100 participants.

This sample size ensured 80% statistical power to detect
meaningful
circumference and CAD severity while allowing for
adjustments in multivariable regression analyses.

Z-transformation  for

associations between neck and waist

Statistical Analysis
Data analysis was performed using STATA (Version 17)
software. Descriptive statistics were calculated for baseline
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characteristics, with continuous variables expressed as means
and standard deviations, and categorical variables as
frequencies and percentages. Correlation analysis was
conducted to assess the relationship between neck and waist
circumference with CAD severity using Pearson’s or
Spearman’s coefficients, depending on the data distribution. A
multivariable logistic regression was performed to evaluate
the independent association of anthropometric measures with
CAD severity, adjusting for confounding variables like age,
gender, comorbidities, and lifestyle factors. Results were
presented as odds ratios (ORs) with 95% confidence intervals
(CIs).

For group comparisons, chi-square tests were used for
categorical variables, while t-tests or ANOVA were applied to
continuous variables, such as neck and waist circumference.
To assess diagnostic performance, ROC curve analysis was
conducted, calculating the area under the curve (AUC) to
evaluate the sensitivity, specificity, and accuracy of neck and
waist circumference as predictors of CAD severity. All
statistical tests were considered significant at p<0.05, and
confidence intervals were reported to indicate the precision of
the estimates. This approach ensured a comprehensive
evaluation of the data to identify the predictive value of neck
and waist circumference for CAD severity.

RESULTS

Table I presents the baseline characteristics of the study
population, stratified by CAD severity. The mean age of
participants was 56.4 + 8.5 years, with a significant increasing
trend across CAD severity groups (p = 0.002). Patients with
severe CAD were notably older (60.3 + 7.9 years) compared to
those with mild CAD (52.1 + 7.2 years), suggesting that age
plays a key role in disease progression. Sex distribution
showed a predominance of males (72%), with a significantly
higher proportion in the moderate (77%) and severe (77%)
CAD groups compared to the mild group (60%) (p = 0.048).
This indicates a greater burden of CAD among men.
Conversely, the proportion of females was lower (28%
overall), consistent with the known higher prevalence of CAD
in males.

Hypertension was more prevalent in patients with severe CAD
(69%) compared to those with mild CAD (40%), with a
statistically significant difference (p = 0.019). This finding
reinforces the well-established link between hypertension and
CAD progression. Similarly, diabetes was significantly more
frequent in moderate (51%) and severe (51%) CAD groups
compared to mild cases (30%) (p = 0.033), highlighting its
impact on worsening coronary pathology. Smoking was more
common in patients with severe CAD (51%) than in those with
mild CAD (30%) (p = 0.042), suggesting that tobacco use is
associated with greater disease severity. Additionally, BMI
showed a significant increase across CAD severity groups,
with the highest mean BMI observed in the severe CAD group
(28.1 £ 3.2 kg/m?) compared to mild CAD (25.5 * 2.9 kg/m?)
(p = 0.015), further supporting the role of obesity as a
contributing factor to CAD progression.
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Table - I: Baseline Characteristics of the Study Population

Variable Total (n = 100) Mild CAD (n = 30) Moderate CAD (n = 35) Severe CAD (n = 35) p-value
Age (years), Mean + SD 56.4 + 8.5 52.1+7.2 57.8+8.1 60.3+79 0.002
Male, n (%) 72 (72%) 18 (60%) 27 (77%) 27 (77%) 0.048
Female, n (%) 28 (28%) 12 (40%) 8 (23%) 8 (23%) 0.048
Hypertension, n (%) 58 (58%) 12 (40%) 22 (63%) 24 (69%) 0.019
Diabetes, n (%) 45 (45%) 9 (30%) 18 (51%) 18 (51%) 0.033
Smoking, n (%) 42 (42%) 9 (30%) 15 (43%) 18 (51%) 0.042
BMI (kg/m?), Mean + SD 26.7 +3.1 25.5+29 27.1+3.0 28.1+3.2 0.015

Neck circumference increased progressively across the
groups, with the mean NC being 37.2 + 1.9 cm in mild CAD,
39.1 + 2.1 cm in moderate CAD, and 40.4 + 2.3 cm in severe
CAD. The highly significant p-value (<0.001) indicates a strong
correlation between higher NC and greater CAD severity,
suggesting that NC may serve as a reliable indicator of
cardiovascular risk. Similarly, waist circumference showed a

significant upward trend with disease severity, measuring
92.3 + 5.8 cm in mild CAD, 98.7 + 6.2 cm in moderate CAD, and
102.5 + 6.9 cm in severe CAD (p < 0.001). This finding is
consistent with existing evidence linking increased central
adiposity to a higher burden of atherosclerosis and
cardiovascular complications.

Table - II: Comparison of Anthropometric Measurements across CAD Severity Groups

Variable Mild CAD (n = 30) Moderate CAD (n = 35) Severe CAD (n = 35) p-value

Neck Circumference (cm) 37.2+19 39.1+21 40.4+23 <0.001

Waist Circumference (cm) 92.3+58 98.7 +6.2 102.5+6.9 <0.001
Table III demonstrates the correlation between markers of CAD severity, with WC showing a slightly stronger

anthropometric measurements and CAD severity, indicating a
strong positive association for both neck circumference (NC)
and waist circumference (WC). The correlation coefficient for
NC with CAD severity was 0.62 (p < 0.001), suggesting a
moderate to strong relationship, where increasing NC is
associated with more severe CAD. This reinforces the growing
recognition of NC as a potential marker of cardiovascular risk.
Waist circumference showed an even stronger correlation
with CAD severity, with a correlation coefficient of 0.68 (p <
0.001), indicating a robust positive association. This finding
aligns with existing evidence that central obesity is a key
predictor of atherosclerotic burden and cardiovascular
complications.

Table - III: Correlation Between Anthropometric
Measurements and CAD Severity

Correlation
iabl -val
Variable Coefficient (r) p-value
Neck .Clrcumference vs CAD 0.62 <0.001
Severity
Waist Circumference vs CAD 0.68 <0.001

Severity

Table IV presents the results of a multivariable logistic
regression analysis assessing the independent predictors of
CAD severity. Both neck circumference (NC) and waist
circumference (WC) were found to be significant predictors,
with each 1 cm increase in NC associated with 45% higher
odds of severe CAD (OR: 1.45, 95% CI: 1.22-1.73, p < 0.001)
and each 1 cm increase in WC linked to 52% higher odds (OR:
1.52, 95% CI: 1.29-1.81, p < 0.001). These findings suggest
that both NC and WC are strong, independent anthropometric

association. Age was also a significant predictor, with each
additional year increasing the odds of severe CAD by 8% (OR:
1.08, 95% CI: 1.02-1.14, p = 0.007). Among comorbid
conditions, hypertension (OR: 1.67, 95% CI: 1.12-2.49, p =
0.013) and diabetes (OR: 1.58, 95% CI: 1.02-2.47, p = 0.041)
were both independently associated with greater CAD
severity. Additionally, smoking emerged as a significant risk
factor, increasing the odds of severe CAD by 72% (OR: 1.72,
95% CI: 1.06-2.81, p = 0.026).

Table - IV: Multivariable Logistic Regression Analysis for

CAD Severity

Variable Adjusted OR (95% CI) p-value
Neck Circumference 1.45 (1.22 - 1.73) <0.001
(per cm increase)
Waist Cl.rcumference 152 (1.29 - 1.81) <0.001
(per cm increase)
Age (years) 1.08 (1.02 - 1.14) 0.007
Hypertension 1.67 (1.12 - 2.49) 0.013
Diabetes 1.58 (1.02 - 2.47) 0.041
Smoking 1.72 (1.06 - 2.81) 0.026

Table V presents the ROC curve analysis evaluating the
predictive accuracy of neck circumference (NC) and waist
circumference (WC) for severe CAD. Both measures
demonstrated significant discriminative ability, with WC
showing a slightly higher area under the curve (AUC: 0.82,
95% CI: 0.74-0.88, p < 0.001) compared to NC (AUC: 0.76,
95% CI: 0.68-0.83, p < 0.001). The optimal cut-off for NC was
identified as 239 cm, yielding a sensitivity of 78% and
specificity of 72%, while WC had a cut-off of 298 cm, with a
higher sensitivity (82%) and specificity (75%).
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Figure 1: ROC Curve Analysis of Neck and Waist Circumference

Table - V: ROC Curve Analysis of Neck and Waist Circumference for Predicting Severe CAD

Predictor AUC (95% CI) Cut-off Value Sensitivity (%) Specificity (%) p-value
Neck Circumference (cm) 0.76 (0.68-0.83) 239 cm 78% 72% <0.001
Waist Circumference (cm) 0.82 (0.74-0.88) 298 cm 82% 75% <0.001

DISCUSSION

This study aimed to compare neck circumference (NC) and
waist circumference (WC) as predictors of coronary artery
disease (CAD) severity in a Bangladeshi population. Our
findings demonstrate that both NC and WC are significantly
associated with CAD severity, with WC showing a slightly
stronger predictive value. These results underscore the
potential utility of anthropometric measurements as simple,
non-invasive markers for identifying patients at higher risk of
severe CAD.

The baseline characteristics revealed that patients with more
severe CAD were generally older and had a higher prevalence
of hypertension, diabetes, and smoking, which aligns with
established risk factors for CADI15l. Furthermore, body mass
index (BMI) was significantly higher in the severe CAD group,
reflecting the relationship between
adiposity and cardiovascular diseasel16l. The increasing trend
of NC and WC across CAD severity groups suggests that
central and upper-body adiposity may contribute to the
pathophysiology of atherosclerosis.

The correlation analysis demonstrated a significant positive
relationship between NC and WC with CAD severity. WC
showed a stronger correlation (r = 0.68, p < 0.001) compared
to NC (r = 0.62, p < 0.001), indicating that abdominal obesity
may be more strongly linked to the progression of CAD. This
aligns with previous studies highlighting WC as a reliable

well-documented

indicator of visceral adiposity, a major driver of metabolic and
inflammatory processes contributing to atherosclerosis(7l.
However, the notable correlation of NC with CAD severity
suggests that upper-body adiposity, possibly reflecting deeper
metabolic dysfunction, may also play a critical role in
cardiovascular risk.

Multivariable logistic regression analysis further supported
the predictive value of NC and WC. Each 1 cm increase in NC
was associated with 45% higher odds of severe CAD (OR: 1.45,
95% CI: 1.22-1.73, p < 0.001), while each 1 cm increase in WC
increased the odds by 52% (OR: 1.52, 95% CI: 1.29-1.81, p <
0.001). Traditional CAD risk factors, including age,
hypertension, diabetes, and smoking, remained independently
associated with disease severity, reinforcing their established
roles in CAD pathogenesis[8l.

The ROC curve analysis indicated that both NC and WC are
effective predictors of severe CAD, with WC demonstrating
slightly superior predictive ability (AUC = 0.82) compared to
NC (AUC = 0.76). The optimal cut-off values identified in this
study (239 cm for NC and 298 cm for WC) showed good
sensitivity and specificity, suggesting their potential clinical
applicability as screening tools. These findings are consistent
with previous research reporting WC as a robust indicator of
cardiometabolic risk, while also highlighting NC as an
emerging predictor of cardiovascular diseasel19l. Our findings
suggest that incorporating NC and WC measurements into
routine clinical assessment may improve early detection and
risk stratification of CAD patients, particularly in resource-
limited settings where advanced imaging modalities are not
always available. Given the strong predictive performance of
WC, it should be prioritized in risk assessment, while NC could
serve as a supplementary indicator, especially in cases where
WC measurements are less feasible.

Future research should explore the mechanistic pathways
linking upper-body and central adiposity with CAD
progression, as well as validate these findings in larger, multi-
ethnic cohorts. Longitudinal studies are also needed to
determine whether changes in NC and WC over time correlate
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with CAD progression and outcomes. The primary strength of
this study is its focus on a Bangladeshi population, providing
region-specific insights into the role of anthropometric
markers in CAD severity. Additionally, the use of coronary
angiography for CAD severity assessment enhances the
robustness of our findings. However, some limitations should
be acknowledged. The cross-sectional design prevents causal
inference, confounding from unmeasured
variables cannot be ruled out. Furthermore, the study was
conducted at a single center, which may limit generalizability
to broader populations.

and residual

CONCLUSION

This study demonstrates that both NC and WC are significant
predictors of CAD severity in Bangladeshi patients, with WC
exhibiting a slightly stronger association. Given their
simplicity, accessibility, and predictive value,
anthropometric measurements could serve as valuable tools
for early identification of individuals at risk for severe CAD.
Further research is warranted to establish their long-term
prognostic utility and integration into routine cardiovascular
risk assessment strategies.
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