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Background: Creatine has anti-inflammatory, antioxidant, and immunomodulatory effects. However, its impact on tumors remains uncertain.

Methods: This study used data from the National Health and Nutrition Examination Survey (NHANES) from 2007 to 2018 to investigate the relationship between dietary creatine intake and cancer in American adults. A total of 25,879 participants aged 20 years and older were included, and their medical information, dietary creatine intake, and covariates were collected. Multiple logistic regression models were used to assess the relationships between age, dietary creatine intake, and cancer risk. Restricted cubic spline (RCS) analysis explored the nonlinear relationships between dietary creatine intake, age, and cancer prevalence.

Results: RCS analysis revealed a linear, negative association between dietary creatine intake and cancer risk. For each standard deviation (SD) increase in dietary creatine intake, cancer risk decreased by 5% (adjusted odds ratio (OR) = 0.95, 95% CI: 0.91–0.99, p = 0.025). This negative association was strongest among males (adjusted OR = 0.93, 95% CI: 0.88–0.99, p = 0.021) and overweight participants (adjusted OR = 0.92, 95% CI: 0.84–0.99, p = 0.044). Interaction results indicated specific age group effects. Further analysis showed that higher dietary creatine intake was significantly inversely associated with cancer risk among older adults (adjusted OR = 0.86, 95% CI: 0.77–0.97, p = 0.014). RCS analysis revealed a linear, positive correlation between age and cancer risk. For each SD increase in age, cancer risk increased by 3.27 times (adjusted OR = 3.27, 95% CI: 3.07–3.48, p < 0.001).

Conclusion: These findings suggest that higher dietary creatine intake may reduce cancer risk in a nationally representative adult population. Further prospective studies are needed to clarify the relationship between dietary creatine intake and cancer risk.
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1 Introduction

Cancer remains the second leading cause of death worldwide. In the United States alone, projections estimate over 2 million new cancer cases in 2024, approximately 2,001,140 cases, along with an estimated 611,720 cancer-related deaths (1). While some studies suggest that bacterial infections may now rank second after cardiovascular diseases as a leading cause of death, the increasing number of cancer diagnoses and fatalities underscores its profound impact on global health (2). The mechanisms underlying tumorigenesis are highly intricate. Research shows that factors such as smoking, alcohol consumption, and obesity contribute to cancer development by generating carcinogens, damaging normal cell DNA, causing gene mutations, and inducing oxidative stress and immune suppression (2–6).

Creatine, an organic acid naturally produced in the body, plays a vital role in energy metabolism within muscle cells (7). Inside the cells, creatine is converted into phosphocreatine (PCr) and stored in muscles, where it provides rapid energy for short-term, high-intensity activities (Figure 1). Due to its performance-enhancing effects, many athletes use creatine supplements (8, 9). In healthy adults, about 2 g of creatine, roughly 1.7% of the total, is excreted daily as creatinine in urine, necessitating the consumption of about 500 g of raw meat per day to maintain optimal levels.
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FIGURE 1
 Schematic diagram of creatine metabolism in the body. Creatine reacts with ATP (adenosine triphosphate) in the liver, kidneys, and pancreas to form phosphocreatine (PCr), which is stored in muscle cells. When rapid energy release is required, phosphocreatine decomposes quickly, releasing a phosphate group and regenerating ATP. This newly formed ATP can be immediately utilized by muscle cells to support muscle contraction and other energy-demanding biological processes.


Beyond enhancing athletic performance, creatine also boosts phosphocreatine reserves in brain cells, which promotes brain health and may potentially prevent neurological disorders. A two-year randomized clinical trial on Parkinson’s disease (PD) patients found that those who took creatine monohydrate supplements experienced a notable reduction in depressive symptoms (10). Additionally, emerging studies suggest that creatine could be an effective treatment for depression (11). Moreover, creatine acts as an antioxidant, protecting tissues from oxidative damage and modulating immune responses by influencing macrophage polarization (5, 12, 13).

The relationship between dietary creatine intake and cancer risk remains uncertain. While oxidative stress and immune dysfunction are major drivers of tumorigenesis, creatine’s anti-inflammatory, antioxidant, and immune-modulating properties could counteract these processes. A comprehensive review on creatine and cancer suggests that creatine might suppress tumor growth by enhancing CD8+ T cell antitumor activity (7, 14–18). However, when creatine is converted to phosphocreatine, it may supply ATP to cancer cells, potentially aiding metastasis and invasion (7, 19). Therefore, further investigation is required to clarify the potential connection between creatine and cancer.

This study focuses on a large population-based sample from the United States to determine the association between dietary creatine intake and cancer risk within North American diets. Using data from the National Health and Nutrition Examination Survey (NHANES) conducted by the Centers for Disease Control and Prevention, we aimed to (1) assess cancer prevalence among U.S. community-dwelling adults across quartiles of creatine intake, (2) analyze the association between average daily dietary creatine intake and cancer risk, and (3) examine how sex, age, and BMI might modify this association.



2 Materials and methods


2.1 Study population

The National Health and Nutrition Examination Survey (NHANES), conducted by the National Center for Health Statistics (NCHS), measures the health and nutritional status of adults and children in the non-institutionalized civilian population of the United States. This study used data from the NHANES program for the years 2007–2018, including adult participants aged 20–80+ years. A total of 59,842 participants were initially included, of which 44,618 had complete information on dietary creatine intake and cancer. Exclusions were made for 18,739 participants based on the following criteria: (1) age < 20 years (n = 16,956); (2) pregnancy (n = 303); (3) HIV infection (n = 88); (4) missing BMI (n = 830); (5) unspecified educational level (n = 28); and (6) incomplete information on other variables (n = 534). Ultimately, 25,879 participants were included in the final analysis (Figure 2).
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FIGURE 2
 Flowchart of study participant inclusion and exclusion criteria.




2.2 Dietary creatine and cancer

Animal proteins, including meat, poultry, fish, and shellfish, are primary sources of creatine in human diets. Data on individual dietary intake of these proteins were collected from NHANES Day 1 and Day 2 dietary interview questionnaires, which Participants’ total dietary intake was recorded over two distinct 24-h periods, with the initial interview conducted in person during the MEC assessment and the follow-up by phone a few days later. Creatine intake from meat and fish was categorized using USDA food codes into subgroups of the MyPyramid Equivalents database: meat, offal, sausages and cold cuts, poultry, fish and seafood high in n−3 fatty acids, and seafood low in n−3 fatty acids. The participants’ daily food intake was categorized. The average creatine concentration for all animal protein sources was estimated at 0.11 g/ounce (11, 20). The two-day average creatine intake, calculated in grams, served as the primary exposure for analysis. Cancer was determined for respondents who answered positively to the question, “Have you ever been told by a doctor or other health professional that you had cancer or a malignancy of any kind?”



2.3 Standard deviation transformation

Since age and creatine were included as continuous variables in the model, their clinical significance may not be readily interpretable despite statistical significance. Therefore, in this study, age and dietary creatine intake were transformed using standard deviation to provide clinically interpretable insights.



2.4 Covariates

Based on a review of relevant literature and clinical expertise, potential covariates included age, sex, race (Mexican American, Other Hispanic, Non-Hispanic and Other race), education level (<9th grade, 9–11th grade, High school diploma/GED, Some College/AA degree, ≥ College graduate), poverty income ratio (PIR), body mass index (BMI), smoking status, alcohol consumption, moderate physical activity, hypertension, diabetes, depression, and blood concentrations of cadmium and lead. Hypertension was defined based on responses to “Ever told you had hypertension” and “taking hypertension prescription.” Diabetes was diagnosed according to “Doctor told you have diabetes,” “Glycohemoglobin >6.5% or Fasting Glucose >7.0 mmol/L or Two Hour Glucose (OGTT) ≥11.1 mmol/L.” Smoking status was categorized as never smoker (smoked fewer than 100 cigarettes in a lifetime), current smoker (currently smoking or smoked more than 100 cigarettes in a lifetime), and former smoker (quit smoking and smoked more than 100 cigarettes in a lifetime). Alcohol consumption history was determined by “Had at least 12 alcohol drinks/lifetime?” and missing data were replaced with “NA.” Depression was screened using the Patient Health Questionnaire (PHQ-9), with scores ranging from 0 to 27, categorized into mild (5), moderate (10), moderately severe (15), and severe (20). Moderate exercise was defined as “Do any moderate-intensity sports, fitness, or recreational activities that cause a small increase in breathing or heart rate such as brisk walking, bicycling, swimming, or golf for at least 10 min continuously?”



2.5 Statistical analyses

All analyses accounted for the complex survey design of NHANES. Continuous variables were described using mean ± standard deviation (SD), and categorical variables were presented as percentages. The overall cancer prevalence and cancer prevalence across quartiles of dietary creatine intake were calculated. Chi-square tests or Student’s t-tests were used to evaluate differences between groups. Multicollinearity diagnostics were performed for all continuous variables, and bidirectional stepwise logistic regression was used to identify independent factors associated with cancer. Additionally, we examined the relationship between age and cancer risk. Multivariable logistic regression analysis was conducted to further analyze the relationship between dietary creatine intake, age, and cancer risk, adjusting for potential confounders including sex, education, family income to poverty ratio, BMI, race/ethnicity, hypertension, drinking status, smoking status, diabetes, PHQ-9, moderate exercise, blood cadmium, and blood lead. Restricted cubic splines (RCS) were employed to visualize the relationships between dietary creatine, age, and cancer risk. Age was incorporated as a covariate in the multivariable logistic regression analysis of dietary creatine intake and cancer risk. Model 1 included no adjustments, Model 2 adjusted for age (median-stratified), sex, education, family income to poverty ratio, BMI, and race/ethnicity, Model 3 additionally adjusted for hypertension, drinking status, smoking status, diabetes, and PHQ-9, and Model 4 included all potential covariates. Models were stratified by sex, age, and BMI to examine the relationship between dietary creatine intake and cancer risk across different populations. Missing values were imputed using sequential mean imputation. Data processing and analysis were performed using IBM SPSS Statistics (Version 24.0) and R (version 4.3.0). A two-sided p-value <0.05 was considered statistically significant.




3 Results


3.1 Cancer prevalence and creatine intake

A total of 25,879 adult participants were included in the analysis, with 12,772 males (49.35%) and 13,107 females (50.65%). The average age was 50.48 years (standard deviation [SD] = 17.65 years). Among the participants, 2,715 individuals were diagnosed with cancer, resulting in an overall cancer prevalence of 10.50 per 100 persons (95% confidence interval [CI]: 10.10–10.90). The average creatine intake for all participants was 0.12 g (SD = 0.09 g). The mean dietary creatine intake for female and male participants was 0.10 g (SD = 0.07 g) and 0.14 g (SD = 0.10 g), respectively. The cancer prevalence among female participants was 10.60 per 100 persons (95% CI: 10.10–11.10), and among male participants, it was 10.40 per 100 persons (95% CI: 9.80–10.90).

Participants were categorized into quartiles based on their average dietary creatine intake: 0–0.054 g (1st quartile; mean = 0.03 g, SD = 0.01 g), 0.055–0.099 g (2nd quartile; mean = 0.08 g, SD = 0.01 g), 0.100–0.161 g (3rd quartile; mean = 0.13 g, SD = 0.02 g), and 0.162–1.045 g (4th quartile; mean = 0.24 g, SD = 0.09 g). Figure 3 shows the varying cancer prevalence across creatine intake quartiles, with significant differences observed at the highest quartile (Figure 3A). Participants in the lowest quartile had a cancer prevalence of 10.7 per 100 persons (95% CI: 9.90–11.41), while those in the highest quartile had a prevalence of 9.2 per 100 persons (95% CI: 8.50–9.90) (p = 0.001).
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FIGURE 3
 Cancer prevalence rates and 95% confidence intervals among adult participants in NHANES (2007–2018), by quartiles of 2-day average dietary creatine intake and age. (A) Dietary creatine intake and cancer prevalence. (B) Age and cancer prevalence.




3.2 Participant characteristics by cancer status

Table 1 presents a comparison of the characteristics between participants with and without cancer. A total of 2,715 participants reported having cancer, with an average age of 66.01 years (SD = 13.48 years). Compared to the healthy population, cancer participants were older on average (66.01 vs. 48.66, p < 0.001), more likely to be obese (44.97% vs. 22.47%, p = 0.010), and had a higher family income to poverty ratio (2.77 vs. 2.51, p < 0.001), have hypertension (58.60% vs. 41.40%, p < 0.001), be smokers (52.45% vs. 47.55%, p < 0.001), be alcohol consumers (28.18% vs. 11.45%, p < 0.001), and have higher blood lead levels (average 0.08 vs. 0.07, p < 0.001). Significant statistical differences were identified between cancer and non-cancer participants concerning race/ethnicity (p < 0.001), age groups (p < 0.001), and the quartiles of average dietary creatine intake over two days (p = 0.001). No significant differences were found between the groups in terms of sex, PHQ-9 scores, moderate exercise, or blood cadmium levels.



TABLE 1 Characteristics of adult NHANES2007–2018 participants with cancer data (N = 25,879).
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3.3 Relationship between age and cancer prevalence

Table 2 reports the cancer incidence associated with age, age quartiles, and 2-day average dietary creatine intake, without considering their potential interaction (Figure 3B). The crude model shows a positive relationship between age and cancer prevalence (OR = 1.07, 95% CI: 1.07–1.07, p < 0.001), and this relationship remains significant after standardizing age (OR = 3.31, 95% CI: 3.14–3.50, p < 0.001). Model 4, which adjusts for potential confounders including sex, education, family income to poverty ratio, BMI, race/ethnicity, hypertension, drinking status, smoking status, diabetes, PHQ-9, moderate exercise, blood cadmium, and blood lead, still shows a stable positive relationship between age and cancer risk (adjusted OR = 1.07, 95% CI: 1.07–1.07, p < 0.001). The standardized age model reports a 3.27-fold increase in cancer risk for each standard deviation increase in age (SD = 17.65) (adjusted OR = 3.27, 95% CI: 3.07–3.48, p < 0.001). Grouping age into quartiles further validates our hypothesis. Particularly, participants aged 66–80 years had an 18.34-fold higher cancer risk compared to those aged 20–36 years (adjusted OR = 18.34, 95% CI: 14.78–22.76, p < 0.001). Figure 4 shows the relationship between different age groups and cancer risk.



TABLE 2 Independent associations between 2-day average dietary creatine intake and cancer risk by age in adult participants of NHANES (2007–2018).
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FIGURE 4
 Relationship between age quartiles of NHANES participants (2007–2018) and cancer risk (adjusted odds ratio and 95% confidence interval).


Additionally, in the absence of age consideration, the crude model indicates a protective effect of average dietary creatine against cancer (OR = 0.36, 95% CI: 0.23–0.57, p < 0.001). After adjusting for potential confounders, the standardized creatine intake remains a protective factor against cancer (adjusted OR = 0.91, 95% CI: 0.87–0.95, p < 0.001).



3.4 Linear and nonlinear relationships between age, dietary creatine intake and cancer risk

We conducted RCS analysis to better illustrate the relationships between age, dietary creatine intake, and cancer. The RCS analysis results show a J-shaped association between age and cancer risk (p for nonlinear = 0.765 and p for overall <0.001), and a non-linear relationship between average dietary creatine intake and cancer risk, characterized by an initial increase followed by a decrease (p for nonlinear = 0.009 and p for overall <0.001), indicating that cancer prevalence initially increases with creatine intake and then decreases. After adjusting for potential confounding factors, the nonlinear relationship between two-day dietary creatine intake and cancer risk was no longer significant (p for nonlinear = 0.149, p for overall = 0.029). In contrast, the relationship between age and cancer risk remained stable (p for nonlinear = 0.365, p for overall <0.001). (Figure 5).
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FIGURE 5
 Nonlinear associations between 2-day average dietary creatine intake and age with cancer risk among adult participants in NHANES (2007–2018). (A) Restricted cubic splines for the association between 2-day average dietary creatine intake and cancer risk, crude model. (B) Restricted cubic splines for the association between 2-day average dietary creatine intake and cancer risk, adjusted for covariates. (C) Restricted cubic splines for the association between age and cancer risk, crude model. (D) Restricted cubic splines for the association between age and cancer risk, adjusted for covariates.




3.5 Relationship between creatine and cancer

Based on the RCS analysis results, the median age of 51.0553 was used to categorize participants into age groups for further analysis. As shown in Table 3, in the crude model, the average 2-day dietary creatine intake had a protective effect against cancer (OR = 0.36, 95% CI: 0.23–0.57, p < 0.001). After adjusting for confounders, including age, the association between creatine intake and cancer incidence remained significant (adjusted OR = 0.95, 95% CI: 0.91–0.99, p = 0.025). Specifically, each standard deviation increase in dietary creatine intake was associated with a 5% reduction in cancer risk.



TABLE 3 Joint associations between 2-day average dietary creatine intake and age with cancer risk in adult participants of NHANES (2007–2018).
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In the age-stratified model, this protective effect was not statistically significant for participants aged 20–51 years (adjusted OR = 0.96, 95% CI: 0.86–1.08, p = 0.508) or those aged 52–80 years (adjusted OR = 0.89, 95% CI: 0.80–1.00, p = 0.051). In sex-stratified models, the adjusted odds ratio for females was also not statistically significant (adjusted OR = 0.99, 95% CI: 0.92–1.07, p = 0.817). However, a significant protective association was observed between dietary creatine intake and cancer risk in males. For each standard deviation increase in creatine intake, cancer risk decreased by approximately 7% in male participants (adjusted OR = 0.93, 95% CI: 0.88–0.99, p = 0.021). Similarly, a significant inverse correlation was found between dietary creatine intake and cancer risk in overweight individuals. Each standard deviation increase in creatine intake was linked to an 8% decrease in cancer risk (adjusted OR = 0.92, 95% CI: 0.84–0.99, p = 0.044). In contrast, underweight individuals showed an opposite trend, with higher dietary creatine intake being associated with increased cancer risk (adjusted OR = 1.81, 95% CI: 1.13–2.92, p = 0.014).

In the overall study population, participants in the fourth quartile of dietary creatine intake had a lower risk of cancer compared to those in the first quartile (adjusted OR = 0.84, 95% CI: 0.75–0.95, p = 0.005). Figure 6 illustrates the relationship between the quartiles of average 2-day dietary creatine intake and cancer risk, though this association was not statistically significant when participants were stratified by age, sex, or BMI.
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FIGURE 6
 Relationship between quartiles of dietary creatine intake and cancer risk among NHANES participants (2007–2018), stratified by gender (adjusted odds ratios and 95% confidence intervals). (A) Dietary creatine intake and cancer risk in all participants. (B) Dietary creatine intake and cancer risk in female participants. (C) Dietary creatine intake and cancer risk in male participants. (D) Forest plot of age, gender, and BMI subgroups.


The interaction analysis revealed a significant interaction effect between dietary creatine intake, BMI, and age (p < 0.001, p = 0.005). Further analysis suggested that higher dietary creatine intake correlated with reduced cancer risk, particularly in the elderly population (Table 4). Figure 7 presents the average dietary creatine intake, cancer prevalence, odds ratio (OR), and p-value across different groups as percentages.



TABLE 4 Two day average dietary creatine intake and its association with cancer risk across various age groups.
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FIGURE 7
 The evolving relationship between dietary creatine intake and cancer risk among various groups of NHANES participants (2007–2018).


As shown in Table 4, dietary creatine intake was further subdivided into detailed groups within different age brackets. Among elderly participants in the fourth quartile of 2-day dietary creatine intake, cancer risk decreased by 13% for every standard deviation increase in creatine intake (OR = 0.87, 95% CI: 0.78–0.98, p = 0.017). After adjusting for potential confounders, the model remained robust, with a 14% reduction in cancer risk for every standard deviation increase in creatine intake (adjusted OR = 0.86, 95% CI: 0.77–0.97, p = 0.014).




4 Discussion

To our knowledge, this is the first study using a nationally representative sample from the United States to investigate the relationship between age, dietary creatine intake, and cancer risk. Our findings revealed a significant negative correlation between dietary creatine intake and cancer risk (Figure 5). After controlling for potential confounders, each one standard deviation increase in dietary creatine intake was associated with an approximately 5% decrease in cancer risk. This association remained significant across various levels of dietary creatine intake (Figures 3, 6). Notably, among participants aged 52 and above in the highest quartile of dietary creatine intake, each additional 0.09 g of creatine was linked to a 14% reduction in cancer risk (Table 4).

Creatine, a nitrogen-containing organic acid synthesized in the liver from L-arginine, can also be obtained through dietary sources (7, 16, 18). Cancer development is associated with mechanisms such as immune evasion, oxidative stress, and chronic inflammation—processes in which creatine plays a beneficial role. Specifically, creatine inhibits the interaction between the IFN-γ receptor and JAK2, thereby blocking JAK-STAT1 signaling and suppressing the expression of pro-inflammatory genes (17). Additionally, creatine reduces the release of various inflammatory factors, such as TNF-α and IL-1β, and decreases the generation of reactive oxygen species (ROS), exerting anti-inflammatory effects (13, 15). Furthermore, creatine modulates immune function by promoting the generation of regulatory T cells (Treg) and Th2 cells, inhibiting excessive macrophage activation, and enhancing the secretion of anti-inflammatory cytokines (4, 5, 12, 15). These findings align with our results and provide a basis for understanding the potential therapeutic value of creatine.

Our study also identified gender differences in the relationship between dietary creatine intake and cancer risk. While the average 2-day dietary creatine intake was closely associated with reduced cancer risk in the overall population, this relationship varied by gender. An inverse relationship between creatine intake and cancer risk was particularly evident among male participants. For every 0.09 g increase in creatine intake, the cancer incidence in males decreased by 7%, compared to a 2.2% reduction across all participants. Previous studies have also shown that phosphocreatine concentrations are lower in healthy women than in healthy men (9, 11). Animal studies have demonstrated that creatine treatment slows tumor growth and reduces liver cell damage in Wistar Walker 256 tumor-bearing rats (21, 22). However, since these studies were conducted exclusively on male rats, caution is required when interpreting gender differences in creatine’s effects on tumor growth.

Hormones play a significant role in driving human behavior. After puberty, testosterone levels in males increase approximately 30-fold, compared to a 15-fold increase in females (9). Skeletal muscle serves as a storage site for phosphocreatine, and the body’s phosphocreatine content is influenced by skeletal muscle mass. Evidence suggests that androgens like testosterone stimulate the proliferation and differentiation of myocytes in mouse skeletal muscle via the androgen receptor (AR) signaling pathway (23, 24). Hormonal differences between genders may explain the variation in creatine levels between males and females. However, the observed gender differences in cancer prevalence contradict our initial hypotheses. Notably, cancer incidence is about 2.3% higher in males than females (212.67/100,000 vs. 208.08/100,000), and male cancer mortality is significantly higher than female mortality (127.70/100,000 vs. 68.67/100,000). The National Cancer Institute in the United States found that men have a 20% higher risk of cancer than women (25).

Evidence suggests that male hormones contribute to this gender disparity in cancer risk (24, 25). Male hormones activate the AR signaling pathway, which regulates the Tcf7 transcription factor, leading to dysfunction in stem cell-like CD8+ T cells, excluding reproductive system tumors. Further analysis indicates that the source of these hormonal differences may be related to sex chromosomes. Research has identified EXITS (Escape from X-inactivation Tumor Suppressor) “insurance genes” in females that reduce cancer risk (26). The role of androgens in this context remains ambiguous, warranting further research to clarify the relationship between androgens, creatine, and their impact on cancer.

Preliminary evidence also suggests that adipocytes may influence this relationship, particularly in underweight or overweight individuals. Moderate levels of adipose tissue may offer protective benefits in the link between dietary creatine intake and cancer risk. Obesity is regarded as a chronic low-grade inflammatory state, with adipocytes secreting adipokines and inflammatory factors like IL-6 and TNF-α, which promote cellular carcinogenesis (27). Excess adipocytes can also impair immune function by inhibiting CD8+ T cells (28). Studies showed that adipose tissue near breast cancer secreted IGFBP2 (Insulin-like Growth Factor Binding Protein 2), which affected IGF-II autocrine signaling in cancer cells, thereby inhibiting the progression of breast cancer (29). In contrast, underweight individuals exhibit a positive correlation between dietary creatine intake and cancer risk. This may be attributed to factors like malnutrition, chronic disease, and weakened immune function, which have a more substantial impact on cancer risk than creatine intake alone. These findings underscore the complex role of adipose tissue in cancer risk.

The study also found a significant positive correlation between age and cancer risk. Individuals over the age of 66 had a cancer incidence rate 18.34 times higher than those aged 20–36, peaking at 85 years old (30). This trend aligns with our findings. Aging is an irreversible process marked by genomic instability, epigenetic alterations, chronic inflammation, and metabolic dysregulation, all of which contribute to cancer development and represent the “meta-hallmarks” of aging and cancer (6). Although aging is inevitable, cancer prevention can still be pursued through lifestyle changes such as quitting smoking and reducing alcohol consumption.

Despite these findings, the study acknowledges several limitations. First, there are concerns regarding the validity of dietary intake data from the NHANES database. Dietary patterns, nutrient absorption, and metabolism may differ between cancer patients and healthy individuals. The American Cancer Society recommends that cancer survivors reduce their red meat consumption during and after treatment (31). Since dietary creatine in this study was derived primarily from various meat proteins, cancer participants may have lower dietary creatine intake due to this recommendation. Additionally, the exclusion of non-meat protein sources could lead to discrepancies between reported and actual creatine intake. Furthermore, the study did not examine the role of other nutrients, such as vitamins and tryptophan, found in meat proteins and their potential influence on cancer risk. For instance, vitamin D and omega-3 fatty acids, commonly found in fish and seafood, have been linked to cancer prevention. The use of external creatine supplements was also not considered. Although the population using these supplements is small and primarily consists of regular athletes, this factor may have influenced the results, potentially skewing them towards protective effects. This study utilized the mean imputation method to handle missing values, which effectively increased the sample size. However, when data are not missing at random, mean imputation can introduce bias into the results. This bias may obscure relationships between variables, ultimately affecting the study’s outcomes (32). Future research should employ more advanced imputation techniques, such as Bayesian multiple imputation, to minimize potential bias.

The strength of this study lies in its use of nationally representative NHANES data and the inclusion of several cancer risk factors, such as depression, unhealthy lifestyles (e.g., smoking, drinking), occupational or environmental exposure (e.g., cadmium, lead), hypertension, and diabetes. Nonetheless, although the results demonstrate a negative correlation between dietary creatine intake and cancer risk, correlation does not imply causation. Unmeasured variables or confounding factors may have influenced the observed relationship. Rigorous clinical trials or long-term observational studies are required to determine whether dietary creatine intake genuinely reduces cancer risk.



5 Conclusion

Our study identified a significant linear negative correlation between dietary creatine intake and cancer risk among U.S. adults, particularly in males and overweight individuals. Age remains a key factor influencing cancer risk. Future research should explore the potential therapeutic value of dietary creatine, providing new insights into cancer prevention and treatment.
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