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Abstract

Background: Excessive sodium consumption, primarily from processed and canned foods, has been strongly
implicated in the development of cardiovascular diseases, including coronary heart disease (CHD). This study
aimed to investigate the association between sodium overload from canned foods and CHD prevalence while
evaluating key risk factors such as hypertension, high cholesterol, and physical inactivity.

Methods: A cohort study was conducted with 100 participants aged 30-70 years, divided into two groups:
Group 1 (n = 50), consisting of individuals with CHD and regular canned food consumption, and Group 2 (n =
50), comprising healthy controls with no history of canned food consumption. Data were collected through
structured interviews and medical record reviews. Sodium intake, BMI, hypertension, and other CHD risk
factors were analyzed. Logistic regression and Pearson correlation analyses were performed to evaluate
associations.

Results: Sodium intake above 2000 mg/day was significantly associated with CHD (OR = 4.5, 95% Cl: 2.1-9.6,
p = 0.001). Group 1 exhibited higher rates of hypertension (70% vs. 30%, p = 0.001), high cholesterol (60% vs.
24%, p = 0.005), and physical inactivity (40% vs. 70%, p = 0.0001). A strong positive correlation between
sodium intake and CHD diagnosis (r = 0.75) was observed, underscoring sodium's critical role in CHD
development.

Conclusion: High sodium intake from canned foods significantly contributes to CHD risk through its
association with hypertension, high cholesterol, and physical inactivity. Public health efforts should prioritize
sodium reduction strategies to mitigate CHD burden.

Keywords: Sodium Intake, Canned Foods, Coronary Heart Disease, Hypertension, Cholesterol, Physical
Inactivity, Public Health

l. INTRODUCTION

Cardiovascular diseases (CVDs) remain the leading cause of mortality globally, claiming an estimated
17.9 million lives annually, with a significant proportion of these deaths attributable to modifiable dietary risk
factors, including excessive sodium consumption (1). Sodium, primarily consumed as salt, plays an essential
physiological role in maintaining fluid balance, nerve function, and muscle contraction. However, chronic
overconsumption of sodium disrupts homeostasis, contributing to elevated blood pressure—widely recognized
as a primary risk factor for CVDs, including heart failure, stroke, and ischemic heart disease (2,3). Current
global sodium intake far exceeds the World Health Organization’s (WHO) recommendation of less than 2 g/day,
with many populations consuming nearly double this threshold (4). The dietary landscape in developed
countries has undergone significant transformation over recent decades, marked by a shift from traditional diets
to the consumption of processed and canned foods, which are key contributors to elevated sodium levels. These
foods, often marketed for their convenience and long shelf-life, include common staples such as instant noodles,
canned soups, frozen meals, processed meats, and snack foods, all of which contain high sodium concentrations
relative to fresh, unprocessed alternatives (5,6). For example, sodium content in processed meat products alone
contributes approximately 20% of dietary sodium intake in Western diets (7). This reliance on sodium-dense
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products is particularly pronounced in high-income countries, where food industry practices and consumer
demand have exacerbated sodium overconsumption (8). As a result, the prevalence of hypertension—a key
precursor to CVD—has surged in these regions, underscoring the urgent need for population-wide sodium
reduction strategies (9). Despite public health efforts to address sodium overconsumption, significant gaps in
consumer awareness and knowledge persist. Many individuals remain unaware of the sodium content in
everyday foods, including “healthy” or “low-fat” options that often contain hidden sodium for flavor
enhancement or preservation (10). Furthermore, studies indicate that consumers frequently misinterpret
nutritional information on food labels or fail to use them effectively, hindering their ability to make informed
dietary choices (11). In Beijing, for instance, only 12.6% of participants in a cross-sectional survey reported
regularly reading sodium information on food labels, while a majority struggled to understand sodium-to-salt
conversion, which is essential for dietary management (12). These findings highlight the critical need for clearer
and more accessible sodium labeling formats, such as front-of-pack labels that utilize visual cues like traffic
light systems to improve consumer understanding (13,14). The economic and healthcare burden associated with
sodium-related CVDs further underscores the public health relevance of this issue. In the United States alone, it
is estimated that achieving national sodium reduction targets could prevent nearly 895,000 cardiovascular events
over a decade, resulting in healthcare cost savings of $37 billion (15). Globally, sodium overconsumption is
responsible for 1.72 million deaths and 40.54 million disability-adjusted life years (DALY's) annually, with
developed nations bearing a significant portion of this burden due to their aging populations and high rates of
processed food consumption (16). In addition to the direct healthcare costs associated with hospitalizations and
long-term treatments, the societal impact of reduced workforce productivity and diminished quality of life
cannot be overstated. While public health campaigns and regulatory frameworks, such as mandatory sodium
labeling and reformulation initiatives, have shown promise in reducing population-wide sodium intake,
substantial barriers remain. For instance, the effectiveness of such interventions is often undermined by
inconsistencies in labeling regulations and the food industry’s resistance to reformulation efforts (17).
Moreover, vulnerable populations, including individuals with lower health literacy or educational attainment,
are disproportionately affected, as they face greater challenges in understanding and utilizing nutritional
information (18,19). Addressing these disparities will require targeted education programs and innovative
labeling solutions that empower consumers to make healthier food choices. This study aims to address these
critical issues by evaluating the association between sodium overconsumption and CVD prevalence, with a
particular focus on the role of processed and canned foods as key contributors in developed countries. By
identifying knowledge gaps and assessing the efficacy of existing regulatory measures, this research seeks to
inform more effective public health strategies and policy interventions to mitigate the burden of sodium-related
CVDs.

1. METHODS

This cohort study was conducted at Southern Medical College and Hospital from January, 2023 to
December, 2023 to investigate the role of sodium overload from pantry items, particularly canned foods, in the
development of coronary heart disease (CHD). A total of 100 participants, aged 30 to 70 years, were
purposively selected and classified into two groups based on their history of canned food consumption and CHD
diagnosis. Group 1 included 50 individuals with a history of consuming canned foods regularly (at least three
times per week for the past five years) and a confirmed CHD diagnosis. Group 2 consisted of 50 healthy
individuals with no history of CHD and no regular consumption of canned foods. This classification was based
on self-reported frequency of canned food consumption and clinical confirmation of CHD through medical
records. Data collection involved structured interviews and a review of medical records. The questionnaire
collected information on sociodemographic characteristics, lifestyle behaviors (e.g., smoking, alcohol
consumption, physical activity), and dietary habits, focusing on canned food consumption over the past five
years. Medical records were reviewed to confirm CHD diagnoses and to gather relevant health data, including
blood pressure, cholesterol levels, and serum sodium levels. Confounding factors such as age, gender, BMI,
hypertension, and smoking status were also recorded. The primary outcome of interest was the presence of
CHD, while the independent variable was the frequency of canned food consumption, serving as a proxy for
sodium intake. Descriptive statistics were computed for sociodemographic and clinical variables. Chi-square
tests were applied to compare categorical variables (e.g., gender, smoking status), and independent t-tests were
used for continuous variables (e.g., age, BMI). Pearson’s correlation analysis was conducted to evaluate the
relationship between sodium intake from canned food consumption and CHD diagnosis. Logistic regression
analysis was performed to assess the association between sodium intake and the likelihood of developing CHD,
adjusting for potential confounders such as hypertension, smoking, and physical inactivity. All statistical
analyses were performed using SPSS version 26.0. Statistical significance was set at p < 0.05.
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1. RESULTS

Table 1: Demographic Characteristics of Participants (N=100)

Group 1 Group 2
Characteristic (Exposed to (Unexposed, No p-value
Canned Foods CHD)
and CHD)
Age (Mean + SD) 59.6 + 8.2 57.3+6.9 0.18
Gender
Male 30,60.0% 28,56.0% 0.82
Female 20,40.0% 22,44.0% '
BMI (Mean + SD) 28.6+4.3 254+3.1 0.004
Smoking Status 18,36.0% 10,50.0% 0.07
Hypertension 35,70.0% 15,30.0% 0.001

The demographic characteristics of the participants in Group 1 (exposed to canned foods and CHD)
and Group 2 (unexposed, no CHD) are presented in Table 1. The mean age of participants in Group 1 was
slightly higher than that of Group 2 (59.6 + 8.2 vs. 57.3 £ 6.9 years), though the difference was not statistically
significant (p = 0.18). The gender distribution was comparable between the two groups, with males comprising
60.0% of Group 1 and 56.0% of Group 2 (p = 0.82). However, Group 1 had a significantly higher mean BMI
compared to Group 2 (28.6 £ 4.3 vs. 25.4 + 3.1, p = 0.004). Additionally, a greater proportion of participants in
Group 1 had hypertension (70.0% vs. 30.0%, p = 0.001). Although smoking status was more prevalent in Group
2 (50.0%) than in Group 1 (36.0%), this difference did not reach statistical significance (p = 0.07).

Table 2: Canned Food Consumption and CHD Diagnosis (N=100)

Canned Food Group 1 Group 2
Consumption (per (Exposed to Canned (Unexposed, No p-value
week) Foods and CHD) CHD)
0-1 times 5 (10%) 45 (90%)
2-3 times 15 (30%) 5 (10%) 0.0001
4+ times 30 (60%) 0 (0%)

Table 2 summarizes the patterns of canned food consumption among the participants in relation to
CHD diagnosis. A significantly higher proportion of individuals in Group 1 (exposed to canned foods and CHD)
reported consuming canned foods four or more times per week compared to Group 2 (unexposed, no CHD)
(60% vs. 0%, p = 0.0001). Additionally, while 30% of participants in Group 1 consumed canned foods 2-3
times per week, only 10% of Group 2 reported the same frequency. Conversely, the majority of individuals in
Group 2 (90%) consumed canned foods infrequently (01 times per week), compared to only 10% in Group 1.

Table 3: Sodium Intake (mg/day) and CHD Diagnosis (N=100)

Group 1 Group 2
Sodium Intake (mg/day) | (Exposed to Canned | (Unexposed, No p-value
Foods and CHD) CHD)
<1500 mg 5 (10%) 40 (80%)
1500-2000 mg 10 (20%) 7 (14%) 0.0001
>2000 mg 35 (70%) 3 (6%)

Table 3 highlights the relationship between daily sodium intake and CHD diagnosis. A significantly
higher proportion of participants in Group 1 (exposed to canned foods and CHD) consumed more than 2000 mg
of sodium per day compared to Group 2 (unexposed, no CHD) (70% vs. 6%, p = 0.0001). Conversely, the
majority of individuals in Group 2 (80%) reported a sodium intake of less than 1500 mg per day, while only
10% of Group 1 fell within this range. Sodium intake between 1500-2000 mg/day was slightly more prevalent
in Group 1 (20%) compared to Group 2 (14%).
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Table 4: Risk Factors for CHD by Group (N=100)

Group 1 Group 2
Risk Factor (Exposed to Canned | (Unexposed, No p-value
Foods and CHD) CHD)
Hypertension 35,70.0% 15, 30.0% 0.001
High Cholesterol 30,60.0% 12, 24.0% 0.005
Physical Activity 20,40.0% 35,70.0% 0.0001

Table 4 outlines the prevalence of key risk factors for CHD between the two groups. Hypertension was
significantly more common in Group 1 (70.0%) compared to Group 2 (30.0%), with a p-value of 0.001.
Similarly, a higher proportion of participants in Group 1 had high cholesterol levels (60.0%) compared to Group
2 (24.0%), and this difference was statistically significant (p = 0.005). On the other hand, participants in Group
2 reported significantly higher levels of physical activity (70.0%) compared to Group 1 (40.0%), with a p-value
of 0.0001. These findings highlight the elevated prevalence of hypertension and high cholesterol, along with
lower physical activity levels, as significant contributors to CHD among individuals in Group 1.

Table 5: Pearson Correlation between Sodium Intake and CHD Diagnosis (N=100)

Group 1 Group 2 .
Variable (Exposed to (Unexposed, No Corr_e!atlon
Canned Foods and CHD) ’ Coefficient (r)
CHD)
Sodium Intake (mg/day) 2218.2 £ 309.7 1721.8 £ 2074 0.75
Age 59.6 +£8.2 57.3%£6.9 0.23
BMI 28.6 +4.3 254 +3.1 0.48

Table 5 presents the Pearson correlation analysis between sodium intake and CHD diagnosis. A strong
positive correlation was observed between sodium intake and CHD diagnosis (r = 0.75), indicating that higher
sodium intake is significantly associated with an increased risk of CHD. Moderate correlations were observed
for BMI (r = 0.48), suggesting that higher BMI also contributes to CHD risk. In contrast, the correlation
between age and CHD diagnosis was weaker (r = 0.23), indicating a less pronounced relationship. These
findings highlight sodium intake and BMI as key factors linked to the development of CHD.

Table 6: Logistic Regression Analysis for CHD Risk Factors (N=100)

Variable Odds Ratio (OR) 95%IConf|dence p-value
nterval
Sodium Intake >2000 mg/day 4.5 2.1-9.6 0.001
Hypertension 3.2 1.5-6.9 0.005
High Cholesterol 2.8 1.3-5.8 0.01
Physical Inactivity 2.2 1.0-4.7 0.04

Table 6 presents the logistic regression analysis for CHD risk factors. Sodium intake exceeding 2000
mg/day was the strongest predictor of CHD, with an odds ratio (OR) of 4.5 (95% CI: 2.1-9.6, p = 0.001),
indicating individuals with high sodium intake were 4.5 times more likely to develop CHD compared to those
with lower sodium intake. Hypertension also significantly increased the likelihood of CHD, with an OR of 3.2
(95% CI: 1.5-6.9, p = 0.005). High cholesterol was another significant risk factor, with an OR of 2.8 (95% CI:
1.3-5.8, p = 0.01). Physical inactivity was associated with an increased CHD risk as well, with an OR of 2.2
(95% CI: 1.0-4.7, p = 0.04). These findings emphasize the critical role of high sodium intake, hypertension,
high cholesterol, and physical inactivity in contributing to CHD risk.

V. DISCUSSION

The current study investigates the association between sodium intake, dietary patterns involving canned
foods, and the prevalence of coronary heart disease (CHD), alongside evaluating key risk factors such as
hypertension, high cholesterol levels, and physical inactivity. Our findings reveal a significant association
between high sodium intake (>2000 mg/day) and CHD diagnosis, with an odds ratio (OR) of 4.5. This aligns
with previous studies that identified high sodium consumption as a critical risk factor for cardiovascular
diseases, emphasizing its direct role in raising blood pressure and contributing to the development of CHD
(20,21). The strong positive correlation between sodium intake and CHD observed in our study (r = 0.75)
further supports the causal relationship documented in earlier works, which highlighted sodium-induced
endothelial dysfunction and vascular remodeling as key mechanisms underlying this association (22).
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Additionally, the current study found a higher prevalence of hypertension (70%) and high cholesterol (60%)
among individuals regularly consuming canned foods, compared to controls without CHD. These findings align
with studies such as those by Panwar et al., where hypertension (OR = 8.95) and high LDL cholesterol (OR =
2.49) were identified as significant contributors to CHD (23). The elevated prevalence of these risk factors in the
exposed group in our study suggests that high sodium consumption through canned foods exacerbates these
conditions, as previously noted by Zodpey et al (24). Moreover, physical inactivity, observed in 40% of CHD
patients in our study, was found to significantly increase CHD risk, with an OR of 2.2. This corroborates
findings from the EPIC-CVD study, which reported that while moderate physical activity mitigates CHD risk, it
does not fully counteract the adverse effects of other risk factors such as hypertension and high cholesterol (25).
The role of dietary sodium as a predictor of cardiovascular outcomes has been extensively documented, with
studies highlighting its independent association with CHD risk, especially in hypertensive populations (Aijala et
al., 2015). Our logistic regression analysis supports these findings, demonstrating that individuals with sodium
intake above 2000 mg/day were significantly more likely to develop CHD. The population-attributable risk of
sodium-related CHD underscores the need for dietary sodium reduction, as recommended by studies advocating
for population-level interventions to address hidden sodium in processed foods (22,26). Furthermore, our
study’s findings of higher BMI among CHD patients (28.6 + 4.3 vs. 25.4 + 3.1, p = 0.004) are consistent with
earlier studies, which identified obesity as a significant contributor to hypertension and lipid abnormalities, both
of which are key mediators of CHD (23). The association between canned food consumption and CHD observed
in our study echoes findings from large-scale analyses, such as those by Srour et al. and Montero-Salazar et al.,
which reported a dose-response relationship between ultra-processed food intake and increased cardiovascular
risk (27,28). In our study, 60% of individuals with CHD consumed canned foods four or more times per week,
compared to none in the control group, highlighting the significant dietary shift towards sodium-laden processed
foods in modern diets. The high prevalence of sodium intake exceeding recommended limits among these
individuals further reinforces the public health relevance of dietary monitoring and sodium reduction strategies
(1). Interestingly, our findings also demonstrate a weaker correlation between age and CHD (r = 0.23) compared
to stronger predictors like sodium intake and BMI. This observation is supported by studies that highlight age as
a less modifiable but still relevant risk factor, particularly when compounded by lifestyle and dietary habits
(24,29). The significant role of lifestyle factors, including physical inactivity, was evident in our study and
aligns with prior evidence demonstrating the cumulative effects of poor physical activity and dietary habits on
cardiovascular health (25,30). Overall, this study reinforces the substantial role of sodium overload, primarily
from processed and canned foods, in exacerbating CHD risk through its influence on hypertension, cholesterol
levels, and BMI. Our findings align with and extend the existing literature, emphasizing the urgent need for
regulatory frameworks to improve sodium labeling and increase public awareness regarding hidden sodium in
foods. Additionally, targeted interventions promoting physical activity and dietary modifications are critical to
mitigating the burden of CHD, particularly in populations with high processed food consumption.

Limitations of The Study
The study was conducted in a single hospital with a small sample size. So, the results may not represent the
whole community.

V. CONCLUSION

This study demonstrated a strong association between high sodium intake from canned foods and the
development of coronary heart disease (CHD). Participants who consumed canned food regularly had
significantly higher sodium intake and a higher prevalence of CHD risk factors such as hypertension and high
cholesterol. The findings suggest that sodium overload from pantry items, particularly canned foods, plays a
significant role in the development of cardiovascular diseases, supporting the need for public health
interventions focused on reducing sodium intake in the general population.
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