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Purpose: A family history of premature atherosclerotic cardiovascular disease (ASCVD) confers a greater risk of developing 
ASCVD. However, the prevalence of ASCVD risk factors among asymptomatic Maltese adults with parental or fraternal history of 
premature ASCVD is unknown. The study aimed to evaluate and compare their risk with the general population.
Patients and Methods: Posters to market the project were distributed in cardiac rehabilitation areas. Patients with premature 
cardiovascular disease facilitated recruitment by informing their relatives about the project. Medical doctors and cardiac rehabilitation 
nurses referred first-degree relatives. Posters were put up in community pharmacies, and an explanatory video clip was shared on 
social media for interested individuals to contact researchers. Those eligible were enrolled in a preventive cardiology lifestyle 
intervention. Their data were compared with the risk in the general population.
Results: Many first-degree relatives had a suboptimal risk profile, with 60% (N = 89) having a total cholesterol level of >5.0 mmol/L; 
54% having a low-density lipoprotein-cholesterol level of >3 mmol/L; 70.5% being overweight/obese, with 62% having a waist 
circumference greater than the recommended values; 34.8% having hypertension; 56.2% being inadequately adherent to the 
Mediterranean diet; 62% being underactive, with 18% being sedentary; and 25.8% being smokers. First-degree relatives had 
significantly higher proportions of underactive lifestyle (p = 0.00016), high body mass index (>25kg/m2) (p = 0.006), and systolic 
blood pressure (p = 0.001) than the general population, with 30% having metabolic syndrome.
Conclusion: This study determined the prevalence of lifestyle, biochemical, physiological, and anthropometric cardiovascular risk 
factors among asymptomatic first-degree relatives of Maltese patients with premature ASCVD. First-degree relatives had considerable 
prevalences of an underactive lifestyle, hypertension, and obesity, suggesting better screening and early risk factor intervention are 
needed to modify their risk of ASCVD.

Plain Language Summary: This study was done to evaluate factors that can increase the risk of heart disease in siblings and 
offspring of Maltese patients who developed atherosclerotic cardiovascular disease (ASCVD) at a young age. Relatives were invited to 
meetings during which a risk evaluation was performed. The researchers found that relatives had a high prevalence of cardiometabolic 
risk factors, meaning they were at increased risk of developing the disease. 

The researchers have concluded that reducing the risk of ASCVD in individuals at increased risk requires developing and testing 
potentially sustainable risk factor modification strategies. 
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Introduction
Atherosclerotic cardiovascular disease (ASCVD) is a significant cause of disability and death.1 In Europe, about 3.9 million 
deaths are attributable to atherosclerotic cardiovascular disease (ASCVD) annually, and 1.8 million are attributable to 
coronary heart disease (CHD).2 Malta is the smallest country in the European Union, with a population of 500,000. 
ASCVD is the leading cause of death in Malta, accounting for 38% of all mortalities in 2014, of which 21% (n = 689, 352 
males, 337 females) were due to CHD3–5 and 42% were premature (65–75 years: n = 212, 30.8%; <65 years: n = 78, 11.0%).3

The European Society of Cardiology (ESC) guidelines highlight a family history of premature ASCVD as a risk- 
enhancing factor.6,7 However, no studies have evaluated first-degree relatives of Maltese patients with premature ASCVD, 
making their prevalence of modifiable risk factors unknown. Therefore, this study aimed to ascertain the prevalence of 
ASCVD risk factors, including smoking, underactive physical activity, inadequate Mediterranean diet adherence, hyperli-
pidemia, hypertension, overweight/obesity, central obesity, and low health literacy in a sample of asymptomatic first-degree 
relatives of Maltese patients with premature CHD and compare them with the general population. In this specific research 
context in Malta, there is no data available. Thus, this study represents a significant advance in primary prevention from 
a local perspective, as there is a need for existing literature on the subject.

Materials and Methods
Study Design and Participants
The Coronary Risk Prevention in Siblings and Offspring of Patients with Premature Coronary Heart Disease (CRISO) 
project comprises a pilot randomised controlled trial testing a preventive cardiology programme among first-degree 
relatives of Maltese patients with premature ASCVD (ISRCTN21559170). This trial’s design and procedures have been 
described previously.8

This study used several inclusion criteria to select the population: (1) first-degree relatives of patients with premature 
ASCVD, (2) aged ≥30 years, and (3) Maltese ethnicity. Its exclusion criteria were: (1) history of ASCVD, diabetes 
mellitus, rheumatoid arthritis, or chronic kidney disease; (2) contraindications against physical activities; or (3) 
pregnancy. The study protocol was approved by the University of Malta Ethics Committee (approval number: 
3756_191119) and the Malta Health Ethics Committee (approval number: HEC CT01/20). The primary and secondary 
endpoints of the protocol were to determine the feasibility and acceptability of a developed preventive cardiology 
programme and to test for potential risk reduction.

Data Collection
We used data collected at baseline from relatives who consented to participate in the CRISO project between 
September 2020 and September 2022. Risk factor evaluation took place at the Outpatient Clinic at Mater Dei 
Hospital, Malta.

Risk Factor Categories
Lifestyle data were collected, including smoking status and dietary and physical activity patterns. Smoking status was 
answered as ‘yes’ or “no”. Those with carbon monoxide in their exhaled breath >7 parts per million were considered 
smokers. The Fagerstrom Test for Nicotine Dependence screener was used to assess the level of nicotine dependency.9 The 
14-point Mediterranean Diet Adherence Screener (MEDAS)10 was used to assess adherence to the Mediterranean diet. 
A MEDAS score ≤7 was considered inadequate Mediterranean diet adherence. The Rapid Assessment of Physical Activity 
(RAPA) questionnaire11 was used to assess physical activity levels. A RAPA score ≤5 was considered underactive.

Biochemical indicators were measured after a 12-hour fasting. Blood indicators (lipids and haemoglobin A1c 
[HbA1c]) were analysed using the Roche COBAS analyser (Rotkreuz, Switzerland), while the thyroid function test 
was performed using a Siemens ADVIA Centaur analyser (Erlangen, Germany). Participants were diagnosed with 
hyperlipidemia if they had already used a lipid-lowering drug and/or had a total cholesterol level of >5 mmol/L.7

Blood pressure was measured after a 10-minute seated rest, repeated 10 minutes after, and then again at the end of the 
evaluation appointment. Blood pressure was measured in both arms using an Omron™ blood pressure monitor (Kyoto, 
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Japan), measured 2–3 times by auscultation, and an average was taken as the final measurement. Participants were 
defined as having hypertension if they were already using a blood pressure-lowering drug or had a systolic blood pressure 
of >140 mmHg or a diastolic blood pressure of >90 mmHg.7

Anthropometric indices were measured using a SECA scale with a height gauge (Hamburg, Germany). Numerous 
steps were taken to avoid measurement errors. Weight was taken to the nearest 0.1 kg. The waist circumference was 
measured at the end of expiration while the participant was standing. A non-elastic measuring tape was placed at the 
midpoint between the iliac crest, the lowest rib, and the umbilicus level. Participants were defined as overweight if their 
body mass index (BMI) was 25.0–29.9 kg/m2 or obese if their BMI was ≥30.0 kg/m2. A waist circumference >102 cm in 
men and >88 cm in women was considered central obesity.12

Participants were defined as having metabolic syndrome if they had a clustering of ≥3 cardiometabolic risk factors 
(elevated blood pressure, triglycerides, waist circumference, and reduced high-density lipoprotein-cholesterol [HDL-C]).13

The Heart-Age and HeartScore2 scores were calculated after obtaining the following parameters: age, sex, systolic 
blood pressure, cholesterol, smoking status, weight, and height. Participants were defined as having an elevated heart age 
if their Heart-Age score was >5 years above their chronological age. Using the HeartScore2 thresholds for moderate-risk 
countries, participants were categorised into three groups: low risk (<1.0%), low to moderate risk (<50 years:1–<2.5%; 
50–69 years: 1–<5.0%), and high risk (<50 years: >2.5%; 50–69 years: >5.0%) of developing ASCVD.7

Data Analysis
The Statistical Package for Social Sciences software (version 20) was used to analyse the data. Participants’ character-
istics, including demographic information and baseline measurements, were descriptively summarised for the entire 
cohort. Categorical data are reported as frequencies, valid proportions, and percentages.14 Numerical variables are 
reported as means ± standard deviations or medians. The study cohort data were compared to secondary data sources 
representing a sample from the general Maltese population.15 Where data were available (mean; total cholesterol, systolic 
blood pressure, body mass index), a two-sample t-test was used to compare means between the study cohort and the 
general Maltese population. Where data were available (%; smoking, underactive physical activity, raised blood pressure, 
overweight, obese), a z-test for proportions was used to determine whether the prevalence of risk factors differed between 
the study cohort and the general Maltese population. A p-value of <0.05 was considered statistically significant.

Results
Population Characteristics
The researcher evaluated all 89 participants. Nearly 60.0% (n=53) of participants were women. Their mean age was 45 ± 10 
years. Over half (60%, n=53) reported a university education. One-fifth were unemployed (n=18), and 16% lived alone 
(n=14). Over 93% felt connected with their family and friends (n=83), while 17.0% reported loneliness (n=15), albeit living 
with someone or connected to family or friends. Among participants, 62.9% had one parent with premature ASCVD (n=56), 
20.0% had a parent and a sibling with premature ASCVD (n=18), 14.6% had a sibling with premature ASCVD (n=13), and 
2.2% had both parents with premature ASCVD (n=2). Regarding cardioprotective drug use, 23.0% took lipid-lowering drugs 
(statin therapy) (n=20), and 20.5% took antihypertensives (angiotensin-converting enzyme inhibitors) (n=18).

Lifestyle Factors
Twenty-three participants (26%) smoked cigarettes. Their mean Fagerstrom Test for Nicotine Dependence score was 3.22 ± 2.70.

The participants’ mean MEDAS score was 6.84 ± 2.00 (Table 1). Almost 77% used olive oil (n= 68). However, only 12% 
used the recommended daily amount (four tablespoons daily) (n= 11). About 50% reported consuming two or more vegetables 
daily (n=44), and only 32% consumed three or more fruits daily (n=28). Only 18% consumed three or more servings (one 
serving: 150g) of legumes (soybeans, kidney beans, and fava beans) daily (n=16). Only about 18% reported consuming three 
servings or more portions of fish weekly (n=16). About 47% reported daily consumption of commercial sweets or pastries (not 
homemade), such as cakes, biscuits, or custard (n=42), and 52% consumed less than three servings (one serving: 30 g) of nuts 
weekly (n=46). About 84% reported they preferentially consumed chicken, turkey, or rabbit meat over veal, pork, hamburgers, or 
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Table 1 Lifestyle, Biochemistry, Physiologic, Health Literacy, Anthropometric, Risk Factor 
Clusters and Global Risk Measures

Variable Mean (±SD)/ Frequency  
(valid %) N=89

Lifestyle measures

Smokers 23 (25.8%)

Mediterranean dietary score 6.84 (±2.02)

Mediterranean score < 7 50 (56.2%)

Physical activity score 4 (±2.65)

Physical activity score <5 55 (61.8%)

Biochemical measures

Total-cholesterol (mmol/l) 5.30 (±0.986)

LDL-c (mmol/l) 3.26 (±0.898)

Total-cholesterol > 5 51 (57.3%)

Low-density lipoprotein cholesterol >1.8 88 (98.9%)

Low-density lipoprotein cholesterol >2.6 65 (73%)

Low-density lipoprotein cholesterol >3 48 (54%)

High-density lipoprotein cholesterol (mmol/l) 1.47 (±0.408)

Non-high-density lipoprotein cholesterol (mmol/l) 3.828 (±0.99)

Total: High-density lipoprotein cholesterol ratio (mmol/l) 3.827 (±1.106)

Triglycerides (mmol/l) 1.37 (±0.63)

Triglycerides >1.7 mmol/l 25 (28.1%)

*Glycated Haemoglobin A1c 5.49 (±0.63)

Physiological measurements

Systolic blood pressure 129 (±12.6)

Diastolic blood pressure 84.955 (±8.325)

Systolic Blood pressure >140mmHg 13 (15.1%)

Diastolic Blood pressure >90mmHg 26 (30.2%)

Raised blood pressure 31 (34.8%)

Anthropometric measures

Weight (kg) *79.7 (22)

Waist circumference (cm) *95.6 (18.54)

Waist circumference >102 men, >88 women 54 (62.1%)

Body mass index (kg/m2) 29.32 (±7.3)

Body mass index >25 62 (70.5%)

Body mass index 25–29.9 31 (35.2%)

(Continued)
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sausages (n=75). About 67% used tomato sauce, onion, and garlic simmered with olive oil with pasta or other dishes (n=60). 
Overall, 56.2% had an inadequate MEDAS (n=50).

The participants’ mean RAPA score was 4.00 ± 2.65 (Table 1). Only about 19% reported performing 30 minutes or 
more of moderate physical activities at least five days a week (n=17). About 17% reported performing activities to 
increase muscle strength at least once a week (n=15), and 23% reported performing activities to improve flexibility at 
least once a week (n=20). Overall, 64% did not achieve a moderate physical activity level (n=57).

Biochemical Factors
Most participants (57.3%, n=51) had an above-average total cholesterol level (>5 mmol/L). Most (98.9%) had a low- 
density lipoprotein-cholesterol (LDL-C) level of >1.8 mmol/L, 73% had an LDL-C level of >2.6 mmol/L (n=65), and 
54% had an LDL-C level of >3 mmol/L (n=48). In addition, 28% had a triglyceride level of >1.70 mmol/L (n=25). The 
participants’ mean total cholesterol was 5.300 ± 0.986, and the mean LDL-C level was 3.26 mmol/L. The participants’ 
mean HDL-C level was 1.470 ± 0.408 mmol/L, non-HDL-C level was 3.828 ± 0.990 mmol/L, and total-cholesterol: 
HDL-C ratio was 3.830 ± 1.106. The participants’ mean HbA1c level was 5.49 ± 0.63 (Table 1).

Physiological Factors
Most participants (65.2%, n=58) had an optimal blood pressure (Blood pressure <140/90 mmHg). Their mean office 
systolic blood pressure was 129.9 ± 12.6 mmHg and diastolic blood pressure was 84.950 ± 8.325 mmHg. Table 1. 
provides information on the office systolic and diastolic blood pressure measurements, showing that only 15% had 
a systolic blood pressure of >140 mmHg (n=13). However, 30.2% had a diastolic blood pressure of >90 mmHg (n=27). 
Overall, 34.8% had either a high systolic (>140 mmHg) or diastolic (>90 mmHg) blood pressure (n=31).

Table 1 (Continued). 

Variable Mean (±SD)/ Frequency  
(valid %) N=89

Body mass index >30 31 (35.2%)

Metabolic syndrome

Clustering of ≥ 3 cardiometabolic risk factors (hypercholesterolemia, 

raised blood pressure, overweight/obesity, central obesity)

26 (29%)

Global risk estimate

Heart-Age score 54.9 (±14.1)

Heart-Age score > 5 years than chronological age 64 (72%)

Heart-Age score 10-year risk of MI % estimate 6.45 (±6.37)

ESC HeartScore2 10-year risk of CVD death % estimate 2.54 (±2.08)

ESC HeartScore2 10-year risk of having a fatal and non-fatal CVD 
event % estimate, risk category

**(n=70)

Low risk <1% 7 (10%)

Low to Moderate risk (<50 years; <2.5%, 50–69 years; <5%) 37 (52.9%)

High risk (<50 years; 2.5 to <7.5%, 50–69 years; 5 to <10%) 26 (37.1%)

Notes: *median and inter-quartile range used, **ESC HeartScore2 can only be used in ≥40 years.
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Anthropometric Factors
The participants’ mean weight was 79.7 ± 22.0 kg. Their mean waist circumference was 95.6 ± 18.54 cm, with almost 
62% having an above-average waist circumference (>102 cm for men and >88 cm for women) (n=55). Their mean BMI 
was 29.32 ± 7.30 kg/m2. Only 29.5% were determined to have a normal BMI (n=26). Almost 71% were overweight 
(35.2%) or obese (35.2%; Table 1).

Metabolic Syndrome
The proportion of participants with a clustering of ≥ 3 metabolic risk factors was 29% (n=26); the three risk factors were 
hyperlipidemia, central obesity, and raised blood pressure.

Heart-Age and HeartScore2
The participants’ mean Heart-Age score was 54.9 ± 14.1, with 72% having a Heart-Age score more than five years above 
their chronological age (n=64). The mean Heart-Age estimated 10-year percentage risk of myocardial infarction was 
6.45% ± 6.37%. Their mean ESC HeartScore2 10-year percentage risk of cardiovascular death was 2.54% ± 2.08%. 
Based on the ESC HeartScore2 score, 10.0% (n=9), 52.9% (n=47), and 37.1% (n=33) fell into the low-, moderate-, and 
high-risk categories, respectively.

First-Degree Relatives of Patients with Premature ASCVD Compared to the General 
Population
The study cohort data were compared to secondary data sources representing a sample from the general Maltese 
population15 (Table 2). Study participants were more likely to smoke than the general population; however, the 
proportion only differed significantly for female smokers (study cohort: 26.4%; general population: 15.8%; p = 0.040). 
Study participants were significantly more underactive (61.7%) than the general population (41.7%; p = 0.00016). In 
contrast, study participants did not differ significantly from the general population in mean total cholesterol levels (MD = 
0.053, p = 0.614). However, significantly more study participants (35.0%) had elevated blood pressure than the general 
population (19.4%) (p = 0.00026), with relatives having a significantly higher mean systolic blood pressure than the 
general population (MD = 5.55, p = 0.001).

Table 2 Relatives of Patients with Premature ASCVD and the General Population Comparison

Variable General Adult  
Population (n=4000)

Relative  
Cohort (n=89)

Comparison Result

% Smoking z-test for proportions

Male 25.6 (512) 25 (9) 0.0818 (p = 0.936)

Female 15.8 (316) 26.4 (14) −2.0738 (p = 0.038)
Both 20.7 (828) 25.7 (23) −1.1493 (p = 0.250)

% Underactive physical activity z-test for proportions

Male 36.2 (724) 61.1 (22) −3.0732 (p = 0.002)
Female 47.2 (944) 62.3 (33) −2.1726 (p = 0.030)

Both 41.7 (1668) 61.7 (55) −3.7793 (p = 0.001)

Mean Total-cholesterol (mmol/l) Mean difference

Male 4.98 5.24

Female 5.13 5.34

Both 5.25 5.30 0.053 (p = 0.614)

(Continued)
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The study participants were less overweight than the general population, while at the same time, the study participants 
were more obese. However, the obesity proportions did not differ significantly between the study participants (35.2%) 
and the general population (28.9%); albeit the study participants had a significantly higher mean BMI than the general 
population (p < 0.006).

Discussion
Our results showed that first-degree relatives of Maltese patients with premature ASCVD do not have an optimal risk profile as 
the European preventive cardiology guidelines recommend.7 Lifestyle factors showed that 56.2% were <50% adherent to the 
Mediterranean diet. In addition, nearly 62% were underactive, with 18% being sedentary. Moreover, 25.8% were smokers. 
Furthermore, nearly 60% had hyperlipidemia, and 34.8% had hypertension, with 70.5% overweight or obese and 62% having 
a waist circumference above the recommended values (≥102 cm in Europid men and ≥88 cm in Europid women).

Previous studies have reported similar findings, where the siblings and offspring of patients with ASCVD had a high 
prevalence of risk factors.16–19 More of our study participants had an underactive lifestyle (61.7%) than the general 
Maltese population (41.7%; p = 0.00016).

About 24.5% of the adult male population and 14.3% of the adult female population in Malta had elevated blood pressure in 
2016.15 The prevalence of elevated blood pressure among male and female study participants was higher than among males and 
females in the general Maltese population (41.7% vs 24.3% and 30.2% vs 14.3%, respectively; p < 0.05), with a significantly 
greater difference in mean systolic blood pressure between study participants and the general Maltese population (p < 0.001).

Table 2 (Continued). 

Variable General Adult  
Population (n=4000)

Relative  
Cohort (n=89)

Comparison Result

% Raised blood pressure z-test for proportions

Male 24.5 (490) 41.7 (15) −2.3684 (p = 0.018)
Female 14.3 (286) 30.2 (16) −3.2255 (p = 0.001)

Both 19.4 (776) 35 (31) −3.657 (p = 0.001)

Mean systolic blood pressure (mmHg) Mean difference

Male 128.2 131.86
Female 119.7 128

Both 124 129 5.55 (p = 0.001)

Mean Body mass index (kg/m2) Mean difference

Male 27.5 29.9

Female 26.8 28.9

Both 27.15 29.32 2.2 (p = 0.006)

% Overweight; Body mass index 25–29.9 kg/m2 z-test for proportions

Male 68.5 (1370) 41.7 (15) 3.4172 (p = 0.001)

Female 59.6 (1192) 30.8 (16) 4.2054 (p = 0.001)
Both 64.05 (2562) 35.2 (31) 5.589 (p = 0.001)

% Obese; Body mass index >30 kg/m2 z-test for proportions

Male 29.2 (584) 38.9 (14) −1.2665 (p = 0.204)

Female 28.6 (572) 32.7 (17) −0.6512 (p = 0.516)
Both 28.9 (1156) 35.2 (31) −1.295 (p = 0.197)

Notes: z-test for proportion differences, t-test for mean difference.

Vascular Health and Risk Management 2024:20                                                                                https://doi.org/10.2147/VHRM.S449672                                                                                                                                                                                                                       

DovePress                                                                                                                         
173

Dovepress                                                                                                                                                    Mifsud and Galea

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


Similarly, previous studies reported that first-degree relatives of patients with premature ASCVD had higher 
prevalences of central obesity (≥102 cm in Europid men and ≥88 cm in Europid women), hypertension, hypercholester-
olemia, and cigarette smoking than the general population.16–19

Almost twice as many study participants had ≥3 cardiometabolic risk factors (30%) compared to the European member 
states,20 defined as metabolic syndrome.13 The DECODE study found that metabolic syndrome was present in about 15% of 
adult Europeans without diabetes,20 with the most common metabolic syndrome component being high blood pressure.

The higher prevalence of risk factors among first-degree relatives of patients with premature ASCVD could suggest 
potential genetic predisposition or shared environmental factors contributing to the clustering of metabolic risk factors, 
which we observed in our cohort. Even without traditional risk factors, some individuals could have a higher risk of 
developing disease because of a higher genetic predisposition, making polygenic risk score evaluation a more persona-
lized approach. In our cohort, however, most exhibited a high prevalence of traditional risk factors. This observation is of 
concern since it can accelerate the development of atherosclerosis and arterial diseases.21,22 It has been reported that 
siblings of patients with premature CHD have approximately 40% higher risk of developing the disease than the general 
population, while offspring have 60–75% higher risk.23 Additionally, if the individual has two affected first-degree 
relatives, the risk can increase by approximately 80%.23,24

Since our results show that first-degree relatives of patients with premature ASCVD have various risk factors 
associated with ASCVD development, it appears appropriate to develop targeted interventions and preventive strategies 
to mitigate the impact of risk factors within this at-risk population.8 Once developed and tested, targeted interventions 
and preventive strategies may benefit the general population with risk cluster factors or other at increased risk 
populations. However, this needs more resources to be studied further.

Strengths and Limitations
To our knowledge, this is the first study in Malta focusing on first-degree relatives of patients with premature ASCVD, aiming 
to develop a programme (CRISO) to support risk factor modification in an increased-risk population. Our study’s preliminary 
results are significant because they indicate that most of these individuals are at borderline risk despite their young mean age 
(45.2 ± 10.0 years). As with any study, this study had limitations. First, its small sample might not represent the entire 
population, potentially impacting the generalisability of its findings. Second, comparing our data with registry-based general 
population data might not be considered an appropriate comparison with a control group. For example, our sample included 
individuals aged ≥30 years, whereas the secondary data included a sample of individuals aged ≥18 years, which might have 
created differences in certain risk factor variables. Third, the observed difference in mean BMI might reflect that study 
participants comprised individuals who intended to lose weight by participating in a lifestyle intervention trial.

While our study focused on a specific European region, it provides valuable insights into the prevalence of risk factors 
among Maltese first-degree relatives of patients with premature ASCVD. This data was previously unavailable, and the new 
findings highlight this group’s high-risk factor prevalence that encourages the implementation of targeted intervention and 
will test the assumption of whether it has the potential to modify risk. These results also show health authorities the 
importance of improving access to health screening and healthy lifestyle programmes for potential risk groups in Malta.

Study Implications
Our findings underscore the need to test the assumption about whether a preventive cardiology lifestyle intervention can 
reduce ASCVD risk in first-degree relatives of Maltese patients with premature ASCVD. Early detection and intervention 
could lead to better health outcomes and reduce the burden of risk factor clusters within this high-risk group.

Conclusion
First-degree relatives of Maltese patients with premature ASCVD have a high prevalence of risk factors, the most 
common being high anthropometric indices. Risk factor prevalences were broadly similar between the first-degree 
relatives and the general population, except for physical activity, blood pressure, and BMI. Risk evaluation and support 
are required to modify risk among this potential at-risk group.
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Key Messages
•The siblings and offspring of Maltese patients with premature atherosclerotic cardiovascular disease (ASCVD) had high 
prevalences of cardiometabolic risk factors.•To reduce their risk of ASCVD, individuals at increased risk must be 
provided with and encouraged to use potentially sustainable risk factor modification strategies. These strategies must be 
developed and tested.
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