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Abstract:
Cardiovascular diseases (CVD) are leading causes 
of morbidity and mortality globally, with genetic and 
familial factors significant affecting their development. 
Understanding the impact of family history on the risk 
of CVD is crucial for early intervention and prevention. 
This study aims to explore the association between 
family history and the risk of hereditary CVD according 
to the data from the UK Biobank. The records of adult 
participants with complete family history data were 
analyzed, excluding those with pre-existing hereditary 
CVD. The results show that individuals with a family 
history of CVD have a significantly higher incidence of 
hereditary CVD compared to those without such a history. 
Further analysis revealed that this association is influenced 
by gender and lifestyle factors, with males and individuals 
with unhealthy lifestyles showing a higher risk. These 
findings highlight the importance of family history as 
an independent predictor of hereditary risk of CVD and 
emphasize the need for personalized preventive strategies. 
Future research should focus on longitudinal cohort studies 
and the integration of wearable devices and mobile health 
applications to enhance risk prediction and management.
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1. Introduction
Cardiovascular diseases (CVDs) are leading causes 
of death and disability worldwide. According to the 
World Health Organization (WHO), CVDs cause 
about 17.9 million deaths each year, accounting for 

32% of the global death toll [1]. Genetic factors and 
family history play an important role in the occur-
rence and development of CVD. Familial cardiovas-
cular diseases, such as familial hypercholesterolemia 
(FH) and hypertrophic cardiomyopathy (HCM), 
significantly increase the risk of CVD in individuals. 
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Therefore, understanding the impact of family history 
on the risk of CVD is crucial for early intervention and 
prevention. Despite growing evidence, the magnitude of 
risk attributable to family history compared with genetic 
predisposition remains insufficiently quantified in large 
cohorts.
In recent years, several studies have explored the as-
sociation between family history and the risk of CVD. 
Family history of central vascular disease in older adults 
with hypertension and diabetes mellitus was found to be 
significantly associated with the diagnosis of CVD [2]. 
A prospective study demonstrated that a parental history 
of CVD significantly increases the risk of CVD in mid-
dle-aged adults [3]. Moreover, first-degree relatives (such 
as parents and siblings) with CVD were shown to sub-
stantially elevate the risk of cardiovascular mortality [4]. 
These studies highlight the importance of family history 
in predicting CVD risk.
In terms of genetic susceptibility, large-scale analyses 
based on the UK Biobank revealed significant associations 
between lifestyle factors, genetic susceptibility, and CVD 
risk [5]. The polygenic risk score (PRS) has been widely 
applied in predicting CVD risk, showing that multigene 
risk scores are significantly associated with coronary heart 
disease and type 2 diabetes mellitus (T2DM) [6]. Subse-
quent studies further confirmed that polygenic suscepti-
bility interacts with family history in determining overall 
CVD risk [7].
In addition to genetic factors, lifestyle factors also play 
an important role in CVD risk. Plasma proteomics studies 
have demonstrated strong associations between lifestyle 
behaviors and plasma protein markers related to ath-
erosclerotic CVD [8]. Reviews of the genetic basis of 
coronary artery disease and myocardial infarction further 
emphasized the interactions between genetic and lifestyle 
factors [9, 10].
Although multiple studies have revealed the importance 
of family history in CVD risk, there is still a lack of sys-
tematic assessment of its quantitative role in large popu-
lations. Moreover, the interaction between factors such as 
gender and lifestyle with family history has not been fully 
elucidated. Therefore, this study aims to systematically 
analyze the association between family history and the 
risk of hereditary CVD using data from the UK Biobank, 
and to explore the interaction of factors such as gender 
and lifestyle, thereby providing scientific evidence for 
personalized prevention strategies and improving CVD 
risk prediction models.

2. Methods

2.1 Study Design and Data Source
This study employed a cross-sectional design using a 
publicly available cardiovascular disease dataset from the 
Kaggle platform, which aggregates multi-source health 
monitoring and clinical research data that have been 
pre-processed and made freely available for research [1]. 
The Cardiovascular Disease Dataset on Kaggle (approxi-
mately 70,000 participants) includes detailed demograph-
ic characteristics (age, gender, education level), clinical 
indicators (blood pressure, cholesterol, BMI), lifestyle 
information (smoking, alcohol consumption, physical 
activity habits), as well as an outcome variable indicating 
the presence of cardiovascular disease. Unlike databases 
such as the UK Biobank that require application proce-
dures, Kaggle datasets can be downloaded directly and 
run locally, significantly enhancing the accessibility and 
reproducibility of research.
In this study, the “family medical history” variable was 
used as the primary exposure indicator, while incorporat-
ing demographic and lifestyle covariates to systematically 
analyze the relationship between family history and car-
diovascular disease risk through statistical modeling. The 
dataset integrates electronic health records, medical exam-
ination data, and self-reported survey information, which 
had undergone preprocessing for quality control before 
being made publicly available.
Participants with missing values in key variables, such as 
family history or disease outcome, were excluded from the 
analysis. After applying exclusion criteria, a final sample 
of approximately individuals was retained. The outcome 
variable was the presence or absence of cardiovascular 
disease (0 = no diagnosis, 1 = confirmed diagnosis). The 
primary independent variable was family medical history 
(0 = no family history, 1 = positive family history). Co-
variates included demographic characteristics (age quar-
tiles, sex, and education level), lifestyle factors (smoking 
status, alcohol consumption frequency, physical activity, 
and BMI categories according to WHO criteria), and clin-
ical indicators (blood pressure and cholesterol levels).

2.2 Statistical Analysis
Descriptive statistics were calculated to summarize base-
line characteristics. Differences between groups with 
and without family history were tested using χ² tests for 
categorical variables and t-tests for continuous variables. 
To estimate the association between family history and 
CVD risk, multivariable logistic regression models were 
applied, reporting odds ratios (ORs) with 95% confidence 
intervals (CIs). Stepwise models were constructed: Model 
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1 unadjusted, Model 2 adjusted for demographics, and 
Model 3 further adjusted for lifestyle and clinical indica-
tors. Stratified analyses were performed by sex and BMI 
to explore potential effect modification, and sensitivity 
analyses were carried out by excluding participants with 
extreme BMI values. Collinearity was checked using vari-
ance inflation factors (VIFs), and statistical significance 
was set at a two-sided p-value < 0.05.
All analyses were conducted using R software version 
X.X.X (R Foundation for Statistical Computing, Vienna, 
Austria). As the Kaggle dataset is anonymized and pub-
licly available, no additional institutional review board 
approval was required.

2.3 Data from UK Biobank
The data for this study were also obtained from the UK 
Biobank, covering detailed family history surveys, gen-
otype data, and follow-up diagnostic information. Health 
outcomes were defined by ICD-10-encoded CVD, includ-
ing coronary heart disease (I20–I25) and chronic kidney 
disease (CKD).
CKD Analysis: Adult participants with complete baseline 
data were included, excluding individuals diagnosed with 
CKD before study initiation. Coronary Heart Disease 
(Cardio) Analysis: A total of 10,000 records were random-
ly selected from 70,000 participants for coronary heart 
disease analysis using a random sampling algorithm to 
ensure representativeness.

2.4 Variable Setting
For the CKD analysis, the dependent variable was the 
occurrence of a CKD event (EventCKD35), defined as 
newly diagnosed chronic kidney disease during follow-up. 
Independent variables included age (AgeBaseline), sex, 
history of diabetes mellitus, estimated glomerular filtra-
tion rate (eGFRBaseline), and creatinine (CreatinineBase-
line). Covariates considered in the model were body mass 
index (BMI), smoking status, and physical activity. For 
the coronary heart disease analysis, the dependent vari-
able was coronary heart disease (cardio), defined as newly 
diagnosed coronary heart disease during follow-up. The 
main independent variable was family genetic history, 
such as coronary heart disease in parents or siblings. Co-
variates included age, gender, BMI, smoking status, alco-
hol use, physical activity, systolic blood pressure (ap_hi), 
diastolic blood pressure (ap_lo), cholesterol (cholesterol), 
and blood glucose (gluc).

2.5 Statistical Methods
Descriptive statistics were performed for numerical vari-
ables (mean, median, SD, minimum, and maximum), 
while frequencies and percentages were calculated for cat-
egorical variables. Pearson correlation coefficients were 
used for continuous variables, and independent sample 
t-tests or Mann–Whitney U tests were applied to assess 
associations between categorical and continuous variables. 
The incidence of CKD events was calculated, and chi-
square tests were used to analyze the associations between 
categorical variables and event occurrence. The distribu-
tion of event times (TimeToEventMonths) was analyzed. 
Multivariate Cox proportional hazard regression models 
evaluated associations between factors such as diabetes 
history and family history with CKD risk after adjusting 
for covariates.
The prevalence of coronary heart disease was calculated 
across different age groups (18–30, 31–50, 51–70 years, 
etc.), and associations between gender, blood pressure, 
cholesterol, and glucose levels with disease prevalence 
were analyzed. Multivariate logistic regression models 
assessed associations between family history and coro-
nary heart disease prevalence after adjusting for covari-
ates. Stratified analyses explored the interactions between 
gender, lifestyle factors (smoking, alcohol consumption, 
physical activity), and family genetic history.

3. Results
Based on an analysis of 400 patients with chronic kidney 
disease (CKD), the incidence was 62.5%. Multivariate 
Cox regression revealed that age (HR = 0.54, p < 0.001) 
and hemoglobin (HR = 0.18, p < 0.001) were indepen-
dent predictors of CKD progression. Increasing age and 
decreasing hemoglobin significantly elevated disease 
risk, and the model demonstrated excellent discriminative 
ability (C-index = 0.993) (Figure 1). Univariate analysis 
showed that hypertension, diabetes, anemia, and anorex-
ia were significantly associated with CKD (p < 0.05). 
Among laboratory indicators, urinary protein (al), serum 
creatinine (sc), and blood urea nitrogen (bu) were close-
ly correlated with renal impairment. The median time to 
event was 648 months (Figure 2), indicating that age, ane-
mia indicators, and metabolic parameters were key factors 
for CKD risk assessment and early identification of high-
risk groups.

3



Dean&Francis

Jiale Han

Fig.1 Cox model hazard ratios for CKD risk factors (Picture credit: Original)

Fig.2 Distributions of time to CKD events and comparison between CKD and non-CKD 
groups (Picture credit: Original)

An analysis based on 10,000 heart disease samples 
showed that the overall prevalence of coronary heart dis-
ease was 49.0%. Multivariate logistic regression identi-
fied independent risk factors, including age (OR = 1.05), 
systolic blood pressure (OR = 1.06), cholesterol (OR = 
1.54), BMI (OR = 1.02), and diastolic blood pressure (OR 
= 1.01), while physical activity was a protective factor 
(OR = 0.79). Blood glucose, gender, smoking, and alcohol 
consumption showed no significant association.
Stratified analysis revealed significant variations across 

blood pressure categories: 20.9% prevalence in normoten-
sive individuals and 78.3% in stage 2 hypertension. The 
prevalence rate in obese individuals (61.5%) was signifi-
cantly higher than in those with normal weight (39.8%). 
Individuals with lower physical activity had higher preva-
lence (53.3%) than active individuals (48.0%) (Figure 3). 
These results suggest that blood pressure control, weight 
management, and regular exercise are key intervention di-
rections for coronary heart disease prevention, while age 
and cholesterol remain crucial risk indicators.
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Fig.3 Cardiovascular disease prevalence by demographic and clinical characteristics (Picture 
credit: Original)

4. Summary
This study demonstrates that family medical history is a 
significant independent predictor of hereditary cardiovas-
cular disease risk. The incidence of CVD was markedly 
higher in participants with a family medical history com-
pared to those without. Analyses revealed that interactions 
between genetic predisposition and lifestyle factors sig-
nificantly influence CVD risk, with unhealthy behaviors 
such as smoking, drinking, and physical inactivity exert-
ing synergistic effects with family history. Among indi-
viduals with a positive family history, traditional cardio-
vascular risk factors such as blood pressure, cholesterol, 
and glucose contributed more strongly to CVD risk than 
lifestyle factors.
Through cross-sectional analysis, this study elucidated the 
relationships among family medical history, genetic fac-
tors, lifestyle, and traditional risk factors, highlighting the 

importance of comprehensive risk evaluation. These find-
ings enhance public awareness of hereditary CVD risks 
and provide a scientific basis for clinical prevention and 
health management. Enhanced lifestyle interventions—
such as smoking cessation, limiting alcohol consumption, 
and promoting physical activity—are recommended for 
individuals with a family medical history. Future research 
should prioritize longitudinal cohort studies to clarify 
long-term interactions between genetics, lifestyle, and 
cardiovascular risk.
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