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Sex modifies the association between body mass index and carotid artery intima media thickness in
the multi-ethnic Singapore population
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Background and aims: Globally cardiovascular disease (CVD) risk is
higher in men than in women in the younger age group but the risk is
attenuated in later life with an unexpected higher risk in women in some
populations. A better understanding of sex differences in CVD is needed.
Carotid artery intima-media thickness (CIMT) has been proposed for CVD
risk assessment in individuals at intermediate risk. We study the gender
interactions in the associations of the traditional cardiovascular risk factors
with CIMT.
Methods: We performed carotid ultrasonography in the large population
health study-HELIOS conducted in Singapore. Measurements were per-
formed as per Mannheim consensus, at the far wall of bilateral common
carotid artery at 8 sites in each participant. We report the average of all
measurements (avgCIMT) and maximum value (maxCIMT). We analysed
2061 healthy participants recruited between 2018–2020. Inclusion criteria
for this analysis: non-smokers, not known to have diabetes, hypertension,
hyperlipidemia or ischemic heart disease. Individuals with systolic blood
pressure >160 mm Hg or fasting glucose >7.0 mmol/L on recruitment were
excluded. Multivariable linear regression analysis was performed to exam-

ine the association between CIMT and cardiovascular risk factors in the
healthy population adjusting for age, sex and ethnicity. All analysis was
performed using Stata version 16.0.
Results: After exclusion, 1407 healthy participants were included in the
analysis. Median (IQR) avgCIMT: 0.56 (0.50, 0.65) in men; 0.54 (0.50,
0.58) in women. Median (IQR) maxCIMT: 0.64 (0.57, 0.76) in men; 0.61
(0.54, 0.70) in women. The avgCIMT and the maxCIMT were higher in
males when compared to women and all traditional cardiovascular risk
factors associated with CIMT after adjustment for age, sex and ethnicity
(P<0.05) (Table 1). Interaction tests in multivariable model adjusted for
age, ethnicity, pulse pressure, non HDL-C and HbA1c showed a signifi-
cant interaction between sex and body mass index (BMI) with predicted
effects on avgCIMT and maxCIMT being relatively higher in males at the
same BMI when compared to females (P-interaction <0.01) (Figure 1).
Conclusion: Sex modifies the relationship between BMI and CIMT in Sin-
gapore’s multi-ethnic population. Understanding the intermediary mecha-
nisms involved will help in developing personalized preventive strategies.
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