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Ágrip 

Inngangur: Kransæðasjúkdómar eru algengasta orsök ótímabærra dauðsfalla á vesturlöndum, þar 

með talið á Íslandi.  Dæmi um áhættuþætti sem auka líkur á kransæðasjúkdómi eru ættarsaga, 

reykingar, háþrýstingur og blóðfituraskanir.  Hugsanlega er gagnlegt að finna merki æðakölkunar hjá 

áhættuhópum, áður en einkenni sjúkdóms koma fram. Magn kalks í kransæðum, metið með kalkskori, 

gefur til kynna umfang æðakölkunar og hefur mjög sterkt forspárgildi fyrir hættu á æðaáföllum. Þeir 

sem eru með hátt kalkskor eru í mikilli áhættu, en þeir sem hafa ekkert kalk í kransæðum eru í mjög 

lágri áhættu. Tengsl kalskors við aðra áhættuþætti eru ekki fyllilega ljós. Þessi rannsókn skoðar tengsl 

kalkskors við kyn, aldur, líkamsþyngdarstuðul, reykingar, blóðfitur, blóðsykurgildi og háþrýsting. 

Efniviður og aðferðir:  Farið var yfir niðurstöður tölvusneiðmynda af kransæðum í Röntgen 

Domus fyrir árið 2011. Alls var um að ræða 993 einstaklinga, kalkskor lá fyrir hjá 727 þeirra. 

Upplýsingar um aldur, kyn, líkamsþyngdarstuðul og reykingar voru fengnar úr gögnum Röntgen 

Domus. Upplýsingar um blóðfitur og blóðsykurgildi voru fengnar úr gagnagrunnum rannsóknarstöðva í 

Mjódd og Glæsibæ. Upplýsingar um notkun blóðfitu- og blóðþrýstingslækkandi lyfja 6 mánuðum fyrir 

og eftir tölvusneiðmyndina voru fengnar hjá lyfjagagnagrunni Landlæknis. Skoðuð var fylgni á milli 

kalkskors og annarra áhættuþátta. 

Niðurstöður: Kalkskor lá fyrir hjá 379 körlum og 348 konum (n = 727). Kalkskor var marktækt 

hærra hjá körlum en konum (136,6 ± 275,8 vs 54,5 ± 143,3, p < 0,001). Jákvæð fylgni var á milli aldurs 

og kalkskors hjá bæði körlum (rs = 0,315, p < 0,001) og konum (rs = 0,309, p = 0,001). Jákvæð fylgni 

var á milli kalkskors og líkamsþyngdarstuðuls (rs = 0,1020619, p = 0,006454). Fylgni var við reykingar, 

en meðalkalkskor hjá núverandi eða fyrrum reykingfólki var 118,2, en 66,5 hjá þeim sem höfðu aldrei 

reykt (p < 0,001). Meðalkalkskor hjá einstaklingum á blóðþrýstingslyfjum var 130,4 + 272,2,  en 67,1 + 

168,5 hjá þeim sem tóku ekki blóðþrýstingslyf (p < 0,001). Jákvæð fylgni fannst við blóðsykurgildi (rs = 

0,1449489, p = 0,015) og HbA1c (rs = 0,200564, p = 0,018). Þegar einstaklingar á blóðfitulækkandi 

lyfjum voru útilokaðir fannst öfug fylgni á milli HDL-kólesteróls og kalkskors (rs = -0,138, p = 0,026). 

Engin fylgni var á milli kalkskors og heildarkólesteróls né kalkskors og LDL-kólesteróls. Þegar 

karlmenn voru skoðaðir sérstaklega fannst ekki marktæk fylgni millli kalkskors og blóðfitugilda. Hjá 

konum fannst marktæk fylgni milli kalkskors og þríglýseríða (rs = 0,292, p = 0,002) og 

þríglýseríða/HDL-kólesteról hlutfalls (rs = 0,235, p = 0,012). 

Ályktanir: Karlar hafa hærra kalkskor en konur. Jákvæð fylgni er milli kalskors, aldurs, reykinga, 

líkamsþyngarstuðuls, háþrýstings og blóðsykurs. Fylgni er á milli HDL-kólesteróls og kalkskors. Þegar 

kynin voru skoðuð í sitt hvoru lagi fannst jákvæð fylgni á milli þríglýseríða og þríglýseríða/HDL-

kólesteról hlutfalls hjá konum, en engin marktæk fylgni við blóðfitur hjá körlum. 
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Abstract 

Introduction: Coronary heart disease is the most common cause of premature death in most 

Western nations, including Iceland. Examples of established risk factors for coronary heart disease 

include family history, smoking, hypertension and lipid disorders. It may be helpful to detect signs of 

atherosclerosis in individuals at risk, before symptoms begin to manifest. The amount of calcified 

plaque in the coronary arteries, measured with a calcium score, indicates the extent of 

atherosclerosis, and has a very strong predictive value for the risk of future vascular events. Those 

who have a high calcium score are at high risk, while those who have a low calcium score are at low 

risk. The association between calcium score and other traditional risk factors is not fully clear. This 

study examines the association of calcium score with gender, age, body mass index, smoking, 

hypertension, blood sugar values and blood lipids. 

Materials and methods: Results from computed tomography (CT) scans of coronary arteries in 

Rontgen Domus in 2011 were reviewed. The total number of individuals was 939, and calcium score 

was available for 727. Information on age, gender, body mass index and smoking was obtained from 

the database at Rontgen Domus. Information on blood lipids and blood sugar values was obtained 

from the lab data in Mjodd and Glaesibaer. Information on the use of lipid-lowering and blood 

pressure-lowering medication 6 months before and after the CT scan was obtained from the drug 

prescription database at Iceland’s Directorate of Health. The correlation between calcium score and 

other risk factors was evaluated. 

Results: Calcium score was available for 379 men and 348 women (n = 727). Men had a higher 

calcium score than women (136.6 ± 275.8 vs 54.5 ± 143.3, p < 0.001). Correlation between age and 

calcium score was found for both men (rs = 0.315, p < 0.001) and women (rs = 0.309, p = 0.001). 

Correlation was found between calcium score and body mass index (rs = 0.1020619, p = 0.006454). 

Correlation was found between smoking and calcium score, with current and former smokings having 

a calcium score of 118.2, compared to 66.5 for never smokers (p < 0.001). Average calcium score for 

those taking blood pressure-lowering medication was 130.4 + 272.2, compared to 67.1 + 168.5 for 

those who did not take such medication. A positive correlation was found between fasting blood sugar 

and calcium score (rs = 0.1449489, p = 0.015), and hemoglobin A1c and calcium score (rs = 0.200564, 

p = 0.018). When individuals taking lipid lowering medications were excluded, an inverse correlation 

was found between HDL-cholesterol and calcium score (rs = -0.138, p = 0.026). No correlation was 

found between calcium score and total cholesterol or LDL-cholesterol. In men, no correlation was 

found between calcium score and blood lipids. In women, a correlation was found between calcium 

score and triglycerides (rs = 0.292, p = 0.002), and calcium score and triglyceride/HDL-cholesterol ratio 

(rs = 0.235, p = 0.012). 

Conclusion: Men have a higher calcium score than women. There is a positive correlation 

between calcium score and age, smoking, body mass index, hypertension and blood sugar. A 

negative correlation is found between HDL-cholesterol and calcium score. A positive correlation was 

found between triglycerides and triglyceride/HDL-cholesterol ratio in women, but no significant 

correlation with blood lipid values in men. 
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1 Introduction 

Coronary heart disease (CHD) is the most common cause of premature death in Western 

countries. Despite major advances in the diagnosis, prevention and treatment, mortality remains 

substantial [1]. 

In order to reduce morbidity and mortality, it is important to identify those who are at risk, and those 

who are not. Despite a large amount of knowledge having accumulated about risk factors, such as 

smoking, hypertension and lipid disorders, their predictive value is still inadequate [2, 3]. 

New and more precise methods are needed, especially for individuals who are at intermediate risk. 

This group of people accounts for the majority of people who die from coronary artery disease. 

Therefore, identification of risk factors and early signs of atherosclerotic disease may be important [3]. 

It has been suggested that assessment of the amount of calcium deposits in the coronary arteries 

may help to identify individuals who are at increased risk of cardiovascular events. This can be done 

by calculating coronary artery calcium score (CACS), or Agatston score [4]. 

CACS is measured by computed tomography (CT) scan of the coronary arteries. Studies show that 

the score has a strong predictive value for individuals who are considered at intermediate risk 

according to common risk evaluations [4]. 

By incorporating CACS into clinical practice, it could be possible to treat many of these individuals 

sooner. This method may also help prevent individuals from receiving treatment that they don't need, 

which is important because conventional treatments are often costly, both for the society and the 

patient, and some may be associated with risk of side effects. 

This introduction presents a short review of coronary artery disease, both in Iceland and Western 

nations. It presents detailed information on CACS, its predictive value and the usefulness of 

incorporating it into clinical practice. Then a review of what is already known about the relationship 

between CACS and other common risk factors is presented. 

The aim of the present study was to assess the association between CACS in patients admitted for 

coronary CT due to suspected CHD and traditional risk factors such as smoking, BMI, presence of 

hypertension, diabetes or lipid abnormalities. 

1.1 Coronary heart disease 

 

CHD currently afflicts thousands of Icelandic people, and is one of the most common diseases that 

physicians deal with in routine medical practice. Despite decreased incidence and mortality in recent 

decades, CHD is still the most common cause of death in Iceland. 

1.1.1 Epidemiology 
 

Between the years 1981 and 2006, mortality from CHD in Iceland decreased by 80% in women  
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and men aged 25 to 74 years. The incidence of myocardial infarction (MI) decreased by 66% at the   

same time [5]. 

 

 

Figure 1. Decreased mortality from coronary heart disease in men and women in Iceland, from 
1980 to 2006. The Icelandic Heart Association Statistical Handbook – Cardiovascular 
disease in Iceland and risk factors. 

 

Based on the IMPACT model, the majority of the reduction in mortality is attributed to reduction in 

cholesterol levels (-32%), smoking (-22%), systolic blood pressure (-22%) and physical activity (-5%). 

However, increased prevalence of obesity and diabetes contributed to 4% and 5% increased risk, 

respectively [5]. 

Recent developments for other risk factors is a cause for concern. With increasing age of the 

population, combined with increased obesity and type 2 diabetes, mortality from coronary heart 

disease is predicted to increase in the coming decades. This applies both in Iceland, as well as other 

Western countries [6]. 

 

1.1.2 Pathogenesis of atherosclerosis 

 

Atherosclerosis is a term that describes the development of atherosclerotic plaques in the walls of 

arteries. It is caused by invasion and accumulation of white blood cells, smooth muscle cells and 

various other substances, including low density lipoproteins (LDL) [7]. Atherosclerosis usually 

develops years and decades before the first symptoms begin to manifest [8]. 
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The early stage of atherosclerosis involves damage to the endothelium, which leads to endothelial 

dysfunction [9, 10]. Damage to the endothelium, the inner lining of the artery, may be caused by 

oxidative stress, inflammation, hypertension, hypercholesterolemia, smoking, hyperglycemia and other 

factors [11-13]. 

Atherosclerosis is also characterized by the accumulation of LDL particles under the endothelium, 

in the intimal layer of arteries. In the setting of inflammation and oxidative stress, these lipoproteins 

tend to oxidize, forming oxidized LDL [14]. Monocytes travel from the blood and into the intimal layer, 

under the endothelium. The monocytes then transform into macrophages, which accumulate the 

oxidized LDL. Macrophages that contain high amounts of lipids are termed „foam cells.“ These foam 

cells, and the lipids inside and around them, form the lipid core of the atheromatous plaque [15, 16]. 

A chronic inflammatory reaction is believed to be central to the formation of atherosclerotic lesions 

[17]. Inflammatory cytokines and mediators are produced, which drive migration and proliferation of 

the smooth muscle cells of the intimal layer [7]. The smooth muscle cells deposit extracellular material, 

such as collagen, which leads to expansion of the plaque and formation of a fibrous cap [18, 19]. 

This fibrous cap eventually weakens and ruptures. When this happens, the underlying 

thrombogenic tissue is exposed [20]. This leads to the formation of a thrombus, which usually heals 

before it can lead to major damage. This is completely asymptomatic in many cases. When the 

thrombus heals, calcium deposition may occur at the site of the rupture [21]. 

In severe cases, the thrombus may progress and expand, leading to occlusion of the coronary 

artery. This may completely stop blood flow to the cardiac muscle, which can not survive without 

oxygen. This may lead to MI. Unless the thrombus resolves quickly on its own, or via medical 

intervention, part of the heart muscle will begin to undergo irreversible necrotic damage [22, 23]. In 

severe cases, the patient can die within minutes of suffering a myocardial infarction [24]. 

The first stage of atherosclerosis is termed fatty streak, and usually develops early in life. It 

develops into an atheromatous plaque, which can further develop into a complicated lesion full of 

calcified plaque [25]. This calcified plaque can be visualized with a CT scan of the heart [26]. 

1.1.3 Symptoms 

 

Atherosclerosis usually begins at an early age, and remains asymptomatic for decades. When 

patients experience first symptoms, they may already have advanced arterial disease. One of the 

most common early symptoms of CHD is angina pectoris, which is chest pain caused when oxygen 

flow to the cardiac muscle is reduced [27].  

Angina is often associated with pain in the arms, jaw, neck, shoulders or back. It may also lead to 

irregular heartbeat (arrhythmia or tachycardia), shortness of breath, nausea, fatigue, dizziness and 

sweating. Angina that only occurs during physical exertion is termed stable angina [28]. This usually 

lasts for a short time, and disappears with rest or when the patient takes medication that helps dilate 

the coronary arteries or reduce the workload of the heart muscle [29]. On the other hand, unstable 
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angina may occur even at rest, comes unexpectedly and does not disappear with rest or the use of 

medications. Unstable angina may be an initial symptom of an MI [30]. 

In some cases, the first symptom of coronary heart disease is an MI, which may in some cases be 

fatal [24]. This is why it is imperative for patients and doctors to be aware of risk factors, and to 

diagnose and treat coronary heart disease before it results in damage to the heart muscle. 

After an MI occurs, some people recover completely. Others may have long-term complications, 

such as heart failure or arrythmia [31, 32]. People who suffer one MI are generally at increased risk of 

having another. 

1.1.4 Risk Factors 

 

CHD has numerous well defined risk factors. These are factors that are known to be associated 

with an increased risk of atherosclerosis and thrombosis. These include age, male gender, family 

history, smoking, hypertension, obesity, insulin resistance, diabetes, physical inactivity, stress and 

dyslipidemia [33, 34]. 

Many of the risk factors are known to play a direct role in the pathophysiology of CHD. Some of 

them are genetic and are outside of the patient‘s control. However, others can be influenced with 

preventative lifestyle measure or the use of medication. Here is a quick review of the risk factors 

measured and evaluated in the current study. 

Age: It is known that the risk of CHD increases with age, especially in males [1]. Although 

atherosclerosis of the coronary arteries usually starts developing early, it is rare that symptoms 

manifest until in middle age, or later [8]. 

Gender: Men are generally at a much higher risk of CHD than women, with the risk increasing with 

age [1, 35]. Premenopausal women are at low risk of heart disease, but the risk increases 

progressively after menopause, with postmenopausal women approaching the risk of males as they 

age [36]. 

BMI: The Body Mass Index (BMI), is a common way to estimate a person‘s level of body fatness, 

calculated by dividing a person‘s weight in kilograms, by the square of their height. Obesity, or a BMI 

over 30, is associated with an increased risk of CHD [37]. 

Smoking: Smoking is a known risk factor for CHD, and increases linearly with the number of pack 

years, calculated by multiplying the average number of packs per day by the number of years smoked 

[38, 39]. 

Total cholesterol: Total cholesterol is linked to an increased risk of CHD [40]. However, this 

number has limited predictive value on its own, because it does not account for the different 

lipoproteins that carry the cholesterol [41]. 

High Density Lipoprotein (HDL) cholesterol: The level of HDL cholesterol in the blood is 

inversely associated with the risk of CHD [42, 43]. For this reason, it is often termed the „good“ 

cholesterol [44]. Recent studies show that HDL subfractions may be more important in determining 

cardiovascular risk than total HDL cholesterol levels [45, 46]. 
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LDL cholesterol: The level of LDL cholesterol in the blood is positively correlated with the risk of 

CHD [47]. It is often termed the „bad“ cholesterol. However, new studies have shown that the 

conventional ways of assessing LDL cholesterol may not be optimal, because different lipoprotein 

subfractions have a different effect on coronary risk. Having predominantly small, dense LDL particles 

or a high number of LDL particles (high LDL-p or apolipoprotein B) in the bloodstream may be 

associated with greater risk . Some people with relatively high LDL cholesterol may therefore not be at 

high coronary risk if their LDL particles are predominantly large [48-52]. 

Non-HDL cholesterol: Non-HDL cholesterol is calculated by subtracting the HDL cholesterol level 

from the total cholesterol level. This number is positively associated with the risk of CHD, and may 

have a stronger predictive value than both total and LDL cholesterol levels [53-55]. 

Blood triglycerides: Having a high number of triglycerides in the bloodstream is associated with 

increased risk of CHD [56, 57]. High blood triglycerides are associated with a preponderance of small, 

dense LDL particles [58]. 

Triglyceride/HDL cholesterol ratio: High blood triglycerides and low HDL cholesterol (a high 

triglyceride/HDL cholesterol ratio) is a reliable marker for insulin resistance, a key feature of the 

metabolic syndrome, a strong independent risk factor for coronary artery disease [59, 60]. Individuals 

with a high triglyceride/HDL cholesterol ratio may have predominantly small, dense LDL particles and 

high particle number, and are at significantly increased risk of CHD [61-65]. 

Fasting blood glucose: Having elevated fasting blood glucose is linked to an increased risk of 

CHD [66, 67]. Patients with a fasting blood glucose level higher than 7.0 mmol/L are considered to 

have type 2 diabetes, a disease that is associated with a major increase in risk for coronary events 

and death due to cardiovascular disease [68, 69]. 

Hemoglobin A1c (HbA1c): The HbA1c value reflects average blood sugar levels over the past 3 

months. It is raised significantly in poorly controlled diabetes, and is associated with an increased risk 

of CHD and mortality in both diabetics and non-diabetics [70, 71]. 

Hypertension: Hypertension is defined as systolic blood pressure over 140 mm/Hg, or diastolic 

blood pressure over 90 mm/Hg. Higher blood pressure levels are positively associated with 

cardiovascular mortality [72]. 

When assessing an individual‘s risk of heart attack, calculators that combine several different risk 

factors are commonly used. These calculators evaluate a person‘s 10-year risk of heart attack, and 

are used to guide decisions about treatment. 

1.2 Coronary calcium 

 

Calcium is essential for all living organisms. The human body contains large amounts of calcium, 

mostly contained within teeth and bone as calcium phosphate [73]. About 1 percent of the body‘s 

calcium is dissolved in the blood, and it is also found within cells where it serves as an intracellular 

signalling molecule [74]. 
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With age, deposits of calcium can be found in many different parts of our bodies. In older people, 

calcium deposits are commonly found in the walls of arteries, including the coronary arteries [75]. 

Calcium deposits are also found in heart valves, breasts and various other tissues, and may be 

considered as a normal consequence of aging [76]. 

With atherosclerosis, the atherosclerotic plaque tends to calcify. Coronary calcium is generally not 

found in normal arteries. Therefore, the amount of calcified plaque in an artery wall reflects the extent 

of atherosclerosis [77]. Even though some calficitation of the arteries may be regarded as a normal 

part of aging, having extensive calcification reflects more extensive atherosclerosis. Having a high 

level of calcium in the coronary arteries is generally associated with an increased risk of MI, and a 

higher risk of cardiovascular-related mortality [78]. 

A relatively non-invasive method of assessing the level of calcium in coronary arteries is available 

today. This method uses computed tomography (CT) of the heart, which measures the amount of 

calcified plaque in the coronary arteries. This is quantified with a score called the Agatston score [79]. 

1.2.1 Cardiac CT 

 

Cardiac computed tomography, or cardiac CT, is a test that uses an x-ray machine to take 

radiographic images of the heart and coronary arteries. This method offers new approaches in the 

diagnosis of coronary artery disease by evaluating the extent of atherosclerosis and narrowing of 

coronary arteries [26]. 

A CT scan of the coronary arteries is first performed without a contrast dye, where the amount of 

coronary calcium is evaluated. Then a contrast dye is often injected to a patient‘s vein, which provides 

contrast for visualizing the coronary arteries and the extent of narrowing. This method is called CT 

angiography. 

A patient‘s heart rate can have an effect on the image quality and accuracy. Patients are advised to 

refrain from smoking and consuming caffeine before the test, and are often administered a beta-

blocker if heart rate is elevated. The patient is connected to an electrocardiogram (ECG), which is 

used to calculate the appropriate time for directing the rays through the heart. The patient is asked to 

hold his/her breath for several seconds during the procedure, either once or several times, depending 

on the device used. 

According to a report from the American College of Cardiology Foundation (ACCF), the use of 

noncontrast CT for calcium scoring is considered appropriate for patients at an intermediate risk, and 

select low-risk patients, to help guide physician decision making. Their use in high-risk patients is not 

considered useful [80]. 

1.2.2 Coronary artery calcium score (Agatston score) 

 

In the year 1990, US cardiologists, Dr. Arthur S. Agatston and Dr. Warren R. Janowitz, introduced 

a method of detecting and quantifying coronary artery calcium levels using ultrafast computed 
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tomography. This method calculates a score based on the size and density of the calcified lesions in 

the coronary arteries. This score has since been termed the Agatston score, or coronary artery 

calcium score (CACS) [79].  

The amount of calcium is assessed by using a scale called the Hounsfield scale, which measures 

the density in Hounsfield units. The scoring method takes into account both the total area of calcified 

lesions inside the coronary artery, as well as the density of the lesions. The threshold for a calficic 

lesion is set at 130 Hounsfield units (HU). The score for all the lesions in all the coronary arteries is 

summed to determine the total calcium score [81]. 

 

Figure 2. Coronary calcium scan of a 63 year old female at intermediate risk. Severe 
calcification is noted in the proximal right coronary artery (A) and the left anterior 
descending artery (B). The CACS was 1112 [26]. 

 

Several different methods have been devised, other than the Agatston scoring method. However, 

the Agatston score remains the most used and most studied method of assessing the level of calcified 

plaque inside coronary arteries [81]. 

1.2.3 Interpretation 

 

The presence and extent of calcium inside a coronary artery is a marker of the extent of 

atherosclerosis [77]. However, it does not necessarily reflect the degree of narrowing of the coronary 

artery. The CACS is positively associated with risk of MI and coronary mortality, and patients are 

classified into risk categories based on their score (see table 1) [82]. 

 

Table 1 – Interpretation of the calcium score. This table shows clinical guidelines about how to 

interpret the calcium score in asymptomatic individuals. From Rumberger, et al. [82] 
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Calcium 

Score 
Plaque Burden 

Probability of 

significant CAD 

 Implications for 

Cardiovascular Risk 

0 No identifiable plaque Very low, generally <5% 

 

Very low 

1-10 
Minimal identifiable 

plaque 
Unlikely, <10% 

 

Low 

11-100 

Definite, at least mild 

atherosclerotic plaque 

burden 

Mild or minimal coronary 

stenosis likely 

 

Moderate 

101-400 Definite, at least moderate 

Non-obstructive CAD highly 

likely, although obstructive 

disease possible 

 

Moderately high 

>400 
Extensive atherosclerotic 

plaque burden 

High likelihood (<90%) of at 

least 1 „significant“ 

coronary stenosis 

 

High 

 

Patients with a CACS of 0 are at very low risk of having coronary artery disease. Patients with a 

score between 1-10 are at low (<10%) risk of having significant coronary atherosclerosis, but may 

have minimal plaque. Patients with a score between 11-100 are likely to have mild or minimal 

coronary stenosis, and are at moderate risk of cardiovascular complications. Patients with a score 

between 101-400 have a definite atherosclerotic burden, are likely to have coronary atherosclerosis 

and may have a significant narrowing. Their risk of cardiovascular complications is moderately high. 

Patients with a score above 400 likely have an extensive atherosclerotic burden, and a very high 

(<90%) likelihood of at least 1 significant coronary narrowing. Their risk of cardiovascular 

complications is high. [82] 

The graph below (figure 3) shows the cumulative event-free survival among individuals based on 

their CACS. From Shaw, et al. 2009.  [83] 



 

10 

 

 

Figure 3. Cumulative event-free survival in CACS subsets. From Shaw, et al. 2009. [83] 

 

This graph clearly shows the difference in cardiovascular events depending on CACS category. 

After 4 years, over 15% of those with a CACS > 1000 have experienced a cardiovascular event, 

compared to less than 1% in the 0 and 0-10 categories [83]. 

According to a 2004 systematic review and meta-analysis that analyzed data from 4 prospective 

studies, the relative risk of a coronary event was 2.1 (95% CI, 1.6-2.9) for individuals with a CACS of 

1-100, 4.2 (95% CI, 2.5-7.2) for 101-400 and 7.2 (95% CI, 3.9-13) for patients with a CACS above 

400. This association remained even when other CHD risk factors were taken into account, 

establishing the CACS as an independent predictor of future coronary events [84]. 
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According to another systematic review and meta analysis published in 2013 that analyzed data 

from 8 prospective studies in patients with type 2 diabetes, the relative risk of all cause mortality or a 

coronary event for CACS > 10, compared with a CACS < 10, was 5.47 (95% CI, 2.59-11.63) [85]. 

In another systematic review of 49 studies published in 2009, having a CACS of 0 was associated 

with a very low risk of cardiovascular events and mortality. In asymptomatic individuals with a CACS of 

0, the overall risk of a coronary event during an average of 51 months was only 0.47%, with a relative 

risk of 0.15 compared to individuals with a CACS above 0. A CACS of 0 was also associated with low 

risk in symptomatic individuals, and had a strong negative predictive value for positive results in 

invasive angiography, for myocardial ischemia during a stress test, and a strong negative predictive 

value for diagnosis of acute coronary syndrome in the emergency room when presenting with acute 

chest pain [86]. 

In summary, CACS is a strong and independent risk factor for cardiovascular events and mortality. 

Its strong positive predictive value remains even when other traditional risk factors have been taken 

into account. On the other hand, a CACS of 0 indicates that an individual is at very low risk of coronary 

events, even if other traditional risk factors are elevated. 

1.2.4 Usability 

 

CACS is a strong and independent predictor of future cardiovascular events and cardiovascular 

mortality. It has been shown to be particularly useful in individuals who are at intermediate risk of 

coronary events, and can help reclassify these individuals into higher or lower risk categories. It also 

has a very strong negative predictive value, with a CACS of 0 predicting a 10-year event rate of 1%. 

These persons may require less intensive treatment due to the very low event rate in this group [4]. 

The 2010 American College of Cardiology (ACC) and American Heart Association (AHA) 

guidelines have incorporated CACS for cardiovascular risk assessment in asymptomatic individuals 

who are at low to intermediate risk (a 6-20% 10-year risk). However, using CACS in individuals at low 

risk (<6%) is not recommended, and using it in individuals with known cardiovascular disease is not 

believed to provide added benefit [87]. 

There are some studies showing that patients who undergo coronary artery calcium scans may 

have better compliance to medication treatment [88], and that the imaging results may motivate 

patients to adhere to preventative lifestyle behaviors. This includes smoking cessation, increased 

physical activity, dietary changes and weight loss [89, 90]. However, the evidence is inconsistent and 

not all studies found significant effects [91, 92]. A systematic review published in 2011 did not find a 

significant effect of nonivasive cardiovascular imaging on medication use or lifestyle modification in 

primary prevention [93]. One study also found increased hospitilization and increased worry in patients 

who underwent coronary calcium assessment, despite the patients showing improvement in lifestyle 

behaviors [89]. 

The main concern with using coronary calcium as a screening tool, is the radiation exposure [94, 

95]. However, recent advances in imaging techniques have lowered the exposure to raditation. The 
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amount of radiation depends on the device and the imaging method, and the radiation exposure can 

range from 0.8 to 10.5 mSv, depending on the protocol [94]. 

In summary, using CACS can be useful as a screening tool, especially for patients at an 

intermediate risk (6-20% 10-year risk) of adverse cardiovascular events. A calcium score can help 

guide decisions on whether to treat, or not to treat, asymptomatic patients at intermediate risk. It may 

help prevent cardiovascular deaths in people who are at risk, and reduce the need for unnecessary 

medications (which may carry side effects) or costly invasive procedures in people who are not at risk. 

A CACS may also help motivate patients to adhere to preventive lifestyle behaviors, although more 

research is needed in this area. The benefits of CACS need to be weighed against the risks 

associated with radiation exposure. 

1.2.5 Association of coronary calcium with other risk factors 

 

It is well established that CACS is a strong and independent risk factor for CHD, and several 

studies have examined its relationship with other more traditional risk factors.  

In a study by Allison, et al in 2003, 6093 subjects were tested with respect to CACS and serum 

cholesterol indices. A correlation between low HDL cholesterol (<40 mg/dL) was found, independent of 

LDL cholesterol concentration. The correlation with low HDL cholesterol was three times that of high 

LDL cholesterol. However, the predictive values for both HDL cholesterol and LDL cholesterol were 

low [96]. 

In another study by Freitas, et al in 2015, an analysis of 208 patients aged 80 or older did not find 

any relationship between LDL cholesterol concentration and CACS. The same was true of blood 

triglycerides. However, they found a significant association between high HDL cholesterol and low 

CACS, even when adjusted for other risk factors. People with high HDL cholesterol were 66-68% less 

likely to have significant coronary calcification [97].  

In a study by Jug, et al in 2013, they examined the relationship between CACS and several 

lipoprotein subfractions in 410 patients.  LDL pattern B (a predominance of small particles), high-

density lipoprotein subfraction 2, „real“ LDL cholesterol and lipoprotein (a) were all found to be 

significantly related to the extent of coronary calcification. This study went further than the current 

study, which does not examine different LDL subfractions. Given the known association between the 

predominance of small LDL particles and risk of CHD, it  seems reasonable to assume that these  LDL 

particles are more strongly associated with coronary calcium than the large LDL particles (LDL pattern 

A) [98]. 

Another study found that that people in the highest tertile for LDL particle number were 3.7 times 

more likely to have significant coronary calcification, compared to those in the lowest tertile. A positive 

association was also found for small LDL particle number [99]. 

Another study of 1611 asymptomatic individuals found that increasing quartiles of LDL cholesterol, 

triglycerides and non-HDL cholesterol were all positively associated with CACS, even after correcting 



 

13 

 

for age, gender, race, cigarette smoking, hypertension, obesity and family history. After controlling for 

the other lipid variables, the association remained significant only for non-HDL cholesterol [100]. 

Other studies have found a positive correlation for LDL cholesterol [101], in the context of high 

systolic blood pressure only [102], apolipoprotein B and LDL cholesterol in non-diabetics, but 

apolipoprotein B only in type 2 diabetic whites [103], the oxidized LDL/LDL ratio in haemodialysis 

patients [104] and VLDL cholesterol [105]. 

In summary, there is significant heterogenity among studies examining the relationship between 

coronary calcium and traditional lipid measures. Many, but not all, studies have found a significant 

inverse correlation between HDL and coronary calcium, but the association for LDL cholesterol is 

inconsistent. The association for LDL particle number, apolipoprotein B and small LDL appears to be 

consistent among many studies. 
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2 Goal 

The goal of the current study was to retrospectively evaluate the association between CACS and 

traditional risk factors for coronary artery disease. These traditional risk factors are age, gender, BMI, 

smoking, total cholesterol, LDL cholesterol, HDL cholesterol, non-HDL cholesterol, blood triglycerides, 

triglyceride/HDL cholesterol ratio, fasting glucose, HbA1c and hypertension. Data was combined from 

several different databases and the associations were evaluated using statistical methods. 

This is the study question: Is there an association between traditional risk factors for coronary 

artery disease, and coronary artery calcium score? 



 

15 

 

3 Materials and methods 
 

3.1.1 Participants 

 

The participants in this study were patients who had undergone a CT scan of their coronary 

arteries in the year 2011, at the radiology center at Rontgen Domus. A total of 994 patients had 

undergone a CT scan in 2011, and 727 had their CACS quantified. Every patient who had not had 

CACS measured was excluded from the study.  

3.1.2 CT scan 

 

The device used for the CT scan in Rontgen Domus at the time of the study is Toshiba Aquilion 

Prime. 

3.1.3 Agatston score 

 

The CACS is commonly used in diagnostic cardiology. Developed by Dr. Arthur Agatston, it is a 

measure of calcium that is often included in the results from a CT scan of the coronary arteries. The 

score is calculated by assigning a weighted value to the highest densities of calcium in the coronary 

arteries. The density is measured in Hounsfeld units. The score of every calcification in in each 

coronary artery is added up to give the total Agatston score. Two different standardised software 

programs were used to calculate the Agatston score: 

1. Vital Images, Vitrea 2. 

2. Carestream Vue PACS. 

3.1.4 Age, BMI and smoking status 

 

Information about age, gender, weight, height and smoking status was collected by Rontgen 

Domus personnel at the same day as the CT scan was performed. Information about age was based 

on the patient‘s ID number and gender information was based on the patient‘s name. The individuals 

were weighed and had their height measured by a staff member, and were asked about their smoking 

status. Both age and gender were available for all 727 participants. BMI was available for 711 

participants and smoking status (current smoker, former smoker, never smoked) was available for 692 

participants. 

3.1.5 Blood markers 
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Information about other risk factors for coronary artery disease was collected from two labs, one in 

Mjodd and the other in Glaesibaer. Blood lipids that were included were total cholesterol, HDL 

cholesterol and triglycerides. Non-HDL cholesterol was calculated by subtracting the HDL cholesterol 

value from the total cholesterol value. LDL cholesterol was calculated with the Friedwald equation 

(LDL cholesterol = Total  - HDL cholesterol – TG/2.2). Triglyceride/HDL cholesterol ratio was 

calculated by dividing the triglyceride value with the HDL cholesterol value. Information about fasting 

blood glucose and HbA1c was collected when available. 

When possible, information about blood markers was collected based on a lab test performed close 

to the date of the CT scan, preferably before the scan was performed. If more than 2 years had 

passed since the latest lab test, then the closest lab test to the date of the CT scan was used, even if it 

was done after the CT scan. It was assumed likely that lipid lowering medications were often 

prescribed based on the results of a coronary CT scan. As such therapy tends to lead to a significant 

(about 30%) drop in cholesterol levels, lab tests performed before the CT scan were preferred. 

Information available from these two labs included: total cholesterol for 382 participants, HDL 

cholesterol for 371 participants and triglycerides for 342 participants. Based on this information, it was 

possible to calculate non-HDL cholesterol for 371 participants and LDL cholesterol for 337 

participants. Fasting glucose and Hemoglobin A1c were available for 282 and 139 participants, 

respectively. 

3.1.6 Statistics 

 

Data was entered into a Microsoft Excel spreadsheet, from the Microsoft Office Professional Plus 

2013 package. Statistical analysis was carried out using the latest version of R Studio, 0.98.1091, and 

IBM‘s SPSS Statistics, version 22. 

All data was tested for normality using the one-sample Kolmogorov-Smirnov test and a normal Q-Q 

plot. Differences across group means were calculated using the independent T-test, for normally 

distributed variables, and the Mann-Whitney U test, for non-normally distributed variables. Bivariate 

correlations were calculated using Spearman‘s rank correlation. 

3.1.7 Medication use 

 

Information about the use of lipid lowering and blood pressure lowering medication, within 6 

months before or 6 months after the date of the CT scan, was acquired from a central drug 

prescription database at Iceland‘s directorate of health. 

3.1.8 Licences and permits 

 

The study protocol was approved by Iceland‘s Data Protection Authority and Iceland‘s National 

Bioethics Committee. Access to the Rontgen Domus radiology data, the Glaesibaer lab data, the 
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Mjodd lab data and Iceland‘s Directorate of Health drug prescription database were approved and 

provided in writing by staff at the aforementioned institutions. 
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4 Results 

4.1 Participant characteristics 

 

There were 727 participants in the study, including 379 men and 348 women. Table 2 below shows 

the difference between genders, with regards to age, weight, height, BMI, CACS, blood lipids, 

glycemic values, smoking status and medication use. 

 

Table 2. Characteristics of the participants. Mann-Whitney U test for non-normally distributed 

variables and independent-samples T-test for normally distributed variables. 

 Men Women All P-value 

Age (years) 53.1 ± 10.8 56.1 ± 9.8 54.5 ± 10.4 0.000* 

Weight (kg) 93.3 ± 17.6 75.5 ± 15.6 84.8 ± 18.9 0.000* 

Height (m) 179.5 ± 8.7 166.3 ± 8.4 173.2 ± 10.8 0.015* 

BMI  29.5 ± 13.17 28.4 ± 25.4 29.0 ± 20.1 0.018* 

CACS 136.6 ± 275.8 54.5 ± 143.3 97.3 ± 226.1 0.030*T 

Total cholesterol (mmol/L) 5.5 ± 1.3 5.8 ± 1.2 5.7 ± 1.3 0.002* 

HDL (mmol/L) 1.3 ± 0.3 1.6 ± 0.4 1.5 ± 0.4 0.132T 

LDL (mmol/L) 3.6 ± 1.2 3.7 ± 1.2 3.6 ± 1.2 0.102T 

Non-HDL (mmol/L) 4.2 ± 1.3 4.3 ± 1.3 4.3 ± 1.3 0.113 

Triglycerides (mmol/L) 1.6 ± 1.1 1.6 ± 1.0 1.6 ± 1.3 0.026* 

Triglycerices / HDL (mmol/L) 1.4 ± 1.1 1.1 ± 1.2 1.3 ± 1.2 0.016* 

Fasting glucose (mmol/L) 5.7 ± 1.4 5.5 ± 1.6 5.6 ± 1.5 0.000* 

HbA1c (mmol/L) 5.6 ± 1.1 5.6 ± 0.6 5.6 ± 0.9 0.000* 

Never smoked (n) 149 (39%) 137 (39%) 286 (39%) - 

Stopped smoking (n) 160 (42%) 135 (39%) 295 (41%) -- 

Current smoker (n) 50 (13%) 61 (18%) 111 (15%) - 

Missing smoking data (n) 20 (5%) 15 (4%) 35 (5%) - 

Lipid lowering medication (n) 98 (26%) 99 (28%) 197 (27%) - 

Blood pressure lowering med. (n) 156 (41%) 191 (55%) 347 (48%) - 

* Significant difference.  T Independent-samples T-test.  
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There were significant differences between men and women in the current study. Men had a 

significantly higher CACS than women  (136.6 ± 275.8 vs 54.5 ± 143.3, p = 0,000). Men also had a 

significantly higher BMI, triglyceride/HDL cholesterol ratio and fasting glucose. Women had higher 

total cholesterol. 

4.1.1 Differences between CACS = 0 and CACS > 0 

 

Table 3 shows a comparison of individuals with no detectable calcium (CACS = 0, n = 415) and those 

who had detectable calcium in their coronary arteries (CACS > 0). 

 

Table 3. Differences between those that had a detectable calcium score (CACS > 0) and 

those that did not (CACS = 0). All participants (n = 727). Mann-Whitney U-test for non-normally 

distributed variables or independent-samples T-test for normally distributed variables:  

 CACS = 0 CACS > 0 P-value 

N (%) 415 (57.1%) 312 (42.9%) - 

Age 50.7 ± 10.1 59.4 ± 8.7 0.000* 

BMI 28.6 ± 23.2 29.5 ± 14.7 0.018* 

Total cholesterol 5.8 ± 1.2 5.5 ± 1.4 0.030*T 

HDL 1.5 ± 0.4 1.4 ± 0.4 0.002* 

LDL 3.7 ± 1.2 3.5 ± 1.3 0.132T 

Non-HDL 4.4 ± 1.2 4.1 ± 1.4 0.102T 

Triglycerides 1.6 ± 1.2 1.6 ± .8 0.113 

Triglycerides /HDL 1.2 ± 1.3 1.3 ± 1.0 0.026* 

Fasting glucose 5.5 ± 1.5 5.8 ± 1.4 0.016* 

HbA1c 5.6 ± 0.9 5.7 ± 0.9 0.022* 

Male 42.6% 64.7% - 

* Significant differences.  T Independent-samples T-test. 

Those with CACS above 0 were significantly older, had higher BMI, triglyceride/HDL cholesterol 

ratio, fasting glucose and hemoglobin A1c, but lower total cholesterol. This data is confounded 

because it includes individuals on lipid lowering medications. 

In men, those with CACS above 0 were older, had lower total cholesterol, higher HDL cholesterol 

and lower non-HDL cholesterol. In women, those with CACS above 0 were older, and had higher 

triglycerides, triglyceride/HDL cholesterol ratio and fasting glucose. 
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4.1.2 Age 

 

CACS tends to increase with age. When individuals with a CACS of 0 were excluded (n = 312), the 

positive correlation between age and calcium score was significant. The spearman‘s rho value was 

0.315 for men (p = 0.000) and 0.309 for women (p = 0.001). 

 

Figure 4. Association between gender, age and calcium score. Box plot with age groups on the 
x-axis, and calcium score on the y-axis. 

4.2 Body mass index 

 

Those with a CACS of 0 had a significantly lower BMI than those with CACS above 0 (28.6 ± 23.2 

vs 29.5 ± 14.7, p = 0.018). The sr value was 0,1020619 (p = 0.006454), indicating a significant positive 

correlation between BMI and CACS. When looking at the genders separately, the association was not 

significant in men (sr = 0.01773246, p = 0.7339) nor women (sr = 0.1046849, p = 0.05344). 

4.3 Smoking 

 

Data was available on smoking habits for 692 individuals. They were split into 3 categories; never 

smoked, quit smoking and current smoker. Table 4 shows the mean CACS based on smoking habits. 
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Table 4. Mean CACS for never smokers (n = 286), previous smokers (n = 295) and current 

smokers (n = 111). Kruskal-Wallis H test. 

Never smoked Stopped smoking Currently smoking P-value 

66.5 119.9 113.5 0.000* 

* Significant difference. 

The average CACS was 66.5 among never smokers, 119.9 among former smokers, and 113.5 

among those who were currently smoking. The difference was statistically significant (p = 0.000). 

Compared with those who had never smoked, those who had quit smoking or were currently 

smoking (n = 406) had a significantly higher CACS (Table 5). 

Table 5. Mean CACS for never smokers (n =  286), or previous and current smokers (n = 406). 

Mann-Whitney U test. 

Never smoked Have smoked P-value 

66.5 118.2 0.000* 

* Significant difference. 

The image below (figure 5) shows a box plot with CACS in those who had never smoked, or those 

who had smoked or were currently smoking. 

 

Figure 5. Box plot. Never smoked (n = 286) or previous or current smokers (n = 406). 



 

22 

 

4.4 Hypertension 

In the current study, the use of blood pressure lowering medication was used as a marker for the 

presence of hypertension. There was a significant difference in CACS between those who took blood 

pressure lowering drugs and those who did not (table 6). 

 

Table 6. Differences between those that took blood pressure lowering medication and those 

that did not. All participants (n = 727). Mann-Whitney U test. 

 No medication Medication P-value 

Calcium score 67.1 ± 168.5 130.4 ± 272.2 0.000* 

* Significant difference. 

The mean age of those who took blood pressure lowering medication was 57.4, compared to 51.8 

in those who did not take blood pressure lowering medication. When adjusted for age and gender in a 

linear regression analysis, the difference between groups was statistically significant (p = 0.0141), 

indicating a positive association between the use of blood pressure lowering medication and CACS.  

The image below (figure 6) shows a box plot with the CACS based on whether the individual is 

taking blood pressure lowering medication or not. 

 

Figure 6. Box plot with the difference in CACS between users and non-users of blood pressure 
lowering medication. 
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4.5 Blood sugar and hemoglobin A1c 

 

Those with CACS above 0, compared to those with a CACS of 0, had higher fasting glucose (5.8 ± 

1.4 vs 5.5 ± 1.5, p = 0.016) and higher HbA1c (5.7 ± 0.9 vs 5.6 ± 0.9, p = 0.022). The tables below 

(table 7 and table 8) show correlation between fasting glucose, HbA1c and CACS among both 

genders, as well as men and women. 

Table 7. Correlation between fasting glucose and CACS. Spearman’s rank correlation. 

 Spearman’s rho P-value 

Men and women 0.1449489 0.015* 

Men 0.0434133 0.605 

Women 0.2222793 0.008* 

* Significant difference. 

The correlation between fasting glucose and CACS was statistically significant (p = 0.015) when 

both genders were evaluated, but when looking at men and women separately, the correlation was 

statistically significant only among women (p = 0.008). 

Table 8. Correlation between Hemoglobin A1c and CACS. Spearman’s rank correlation. 

 Spearman’s rho P-value 

Men and women 0.200564 0.018* 

Men 0.213845 0.080 

Women 0.224009 0.060 

* Significant difference. 

The correlation between hemoglobin A1c and CACS was statistically significant (p = 0.018) when 

both genders were evaluated, but was not statistically significant for men (p = 0.080) or women (p = 

0.060) when assessed separately. 

4.6 Blood lipids 

 

After excluding those who took lipid lowering medications, a statistically significant inverse 

association was found between HDL cholesterol levels and CACS (rs = -0.138, p = 0.026). The 

correlation between blood lipids and CACS is summarized in table 9. 

 

Table 9. All participants, excluding those that took lipid lowering medication (n = 530). 

Spearman‘s rank correlation. 
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 Spearman‘s rho P-value 

Total cholesterol (mmol/L) -0.036 0.557 

HDL cholesterol (mmol/L) -0.138 0.026* 

LDL cholesterol (mmol/L) 0.023 0.704 

Non-HDL cholesterol (mmol/L) 0.011 0.857 

Triglycerides (mmol/L) 0.052 0.421 

Triglycerides / HDL cholesterol 0.087 0.186 

* Significant difference. 

When evaluating men only, but excluding those who took lipid lowering medications, no statistically 

significant association was found between CACS and any of the lipid values (see table 10). 

Table 10. All men, excluding those that took lipid lowering medication (n = 281). Spearman‘s 

rank correlation. 

 Spearman‘s rho P-value 

Total cholesterol (mmol/L) -0.088 0.302 

HDL cholesterol (mmol/L) -0.064 0.458 

LDL cholesterol (mmol/L) 0.024 0.783 

Non-HDL cholesterol (mmol/L) -0.056 0.512 

Triglycerides (mmol/L) -0.173 0.057 

Triglycerides / HDL cholesterol -0.136 0.134 

 

When evaluating women only, but excluding those who took lipid lowering medications, a 

statistically significant correlation was found between CACS, triglycerides (rs = 0.282, p = 0.002) and 

the triglyceride/HDL cholesterol ratio (rs = 0.235, p = 0.012). See table 11. 

Table 11. All women, excluding those that took lipid lowering medication (n = 249). 

Spearman‘s rank correlation. 

 Spearman‘s rho P-value 

Total cholesterol (mmol/L) 0.085 0.334 

HDL cholesterol (mmol/L) 0.017 0.850 

LDL cholesterol (mmol/L) 0.016 0.855 

Non-HDL cholesterol (mmol/L) 0.071 0.420 

Triglycerides (mmol/L) 0.282 0.002* 

Triglycerides / HDL cholesterol 0.235 0.012* 

* Significant difference. 
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5 Discussion 

There were several interesting findings in the study. A very strong positive association was found 

between CACS and gender, with males having much higher scores. A strong association was also 

found between age and CACS, among both men and women. There was also a strong, positive 

correlation between smoking and CACS, and the presence of hypertension and CACS. These findings 

are not surprising given that these factors have well established roles in the pathophysiology of 

atherosclerosis. 

There was a positive correlation between BMI and CACS, although it was not statistically 

significant when looking at the genders separately. We found a significant correlation between CACS 

and fasting glucose and HbA1c. Because information about blood sugar lowering medication was not 

available, these results need to be interpreted with caution. 

The association between CACS and BMI, as well as blood glucose and HbA1c, may suggest that 

insulin resistance is associated with the risk of developing coronary artery calcifications. Insulin 

resistance, overweight and hypertension are all markers of the metabolic syndrome. 

Surprisingly, no correlation was found between total cholesterol, LDL cholesterol and non-HDL 

cholesterol. An inverse correlation between HDL cholesterol and CACS was found, but this correlation 

disappeared when looking at the genders separately. Several other studies have found an inverse 

correlation between HDL cholesterol and CACS, indicating that HDL cholesterol may be protective 

against CHD [96, 97, 101]. 

The importance of the metabolic syndrome and the possible role of insulin resistance is further 

supported by the positive correlation between triglycerides and triglyceride/HDL cholesterol ratio 

among women. It is known that this ratio is elevated in people with insulin resistance and metabolic 

syndrome [59, 60]. Having elevated triglyceride/HDL ratio is also associated with high apolipoprotein 

B, LDL particle number and predominance of small, dense LDL [61, 62]. Several other studies have 

found a positive correlation between CACS and these markers [99].  

There were several weaknesses in the current study. It was a retrospective cross-sectional study, 

and observational in nature, so the results should not be interpreted as establishing a cause- and 

effect relationship. The study was also relatively small. Data is available for many more years, so it is 

possible to design a larger study with greater statistical power. With more data, it may also be possible 

to study more risk factors, such as the role of family history of cardiovascular disease. The association 

between blood sugar and CACS may also have been different if the use of blood sugar lowering 

medication had been accounted for. 

In summary, a positive correlation was found between CACS and male gender, age, body mass 

index, smoking, hypertension, fasting blood sugar, HbA1c, and triglyceride and triglyceride/HDL 

cholesterol ratio among women. No correlation was found between CACS and total cholesterol, LDL 

cholesterol and non-HDL cholesterol. Larger cross-sectional or prospective studies are needed to 

further elucidate the relationship between CACS and other traditional risk factors for coronary heart 

disease. 
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