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Background: The causal relationship between percentage of fat in milk consumption and cancer risk
lacks sufficient investigation. The purpose of this study was to explore whether the percentage of fat in milk
consumption is a factor that affects the risk variation of several common types of cancer.

Methods: Mendelian randomization (MR) was performed to estimate the unconfounded causal relationship
between the percentage of fat in milk consumption and the risk of six cancers related to milk intake, as well as
to assess the associations between body fat percentage and these cancers. Data corresponding to the percentage
of fat in milk consumption (n=411,503), body fat percentage (n=401,772), breast cancer (n=139,274), ovarian
cancer (n=66,450), endometrial cancer (n=121,885), colorectal cancer (n=32,072), prostate cancer (n=140,254),
and bladder cancer (n=373,295) were obtained from the Integrative Epidemiology Unit (IEU) or the
genome-wide association study (GWAS) Catalog databases. The primary analytical strategy employed the
inverse-variance weighted IVW) method. Sensitivity analysis, including assessments of heterogeneity and
pleiotropy, was conducted to assess the robustness of the findings.

Results: The percentage of fat in milk consumption only exhibited a causal relationship with breast cancer
(B=2.993, P=0.01). The study identified significant causal effects of body fat percentage on the risk of several
cancers, including ovarian cancer (p=0.225, P=0.002), endometrial cancer (8=0.669, P<0.001), and colorectal
cancer (B=0.344, P<0.001), as well as a protective effect on prostate cancer (=-0.104, P=0.046). Sensitivity
analysis demonstrated that the findings were robust.

Conclusions: Our study findings indicated that a higher percentage of fat in milk consumption was
associated with an increased risk of breast cancer, providing valuable insights for cancer prevention strategies
among the European population.
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Introduction (1,2). The escalating challenge of the rising cancer burden
is multifaceted, attributable to factors such as the aging
Background . . .
global population, unhealthy dietary habits, and sedentary
Cancer remains a leading cause of mortality, imposing a lifestyles, among others (1). Modifiable factors associated
substantial burden on patients, their families, and society with the reduction of cancer risk warrant attention. Diet, a
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prevalent modifiable factor, was shown in prior research to
have influence on cancer risk (3). In the past few decades,
a multitude of epidemiological studies have identified
associations between specific dietary patterns or individual
foods and the risk of cancer (3). For instance, milk, a
common beverage with diverse health implications, has
been shown to be correlated with cancer risk in previous
studies (4,5).

Recent prospective epidemiological studies have
identified commercial milk consumption as a significant risk
factor for breast cancer (6,7). A meta-analysis encompassing
29 studies suggested that the intake of whole-fat milk and
dairy products may be associated with a higher risk of
ovarian cancer, whereas the consumption of low-fat milk
may mitigate this risk (8). A meta-analysis incorporating
five observational studies revealed a significant inverse
correlation between dairy product consumption and the risk
of endometrial cancer in women with a higher body mass
index (BMI) (9). Milk consumption, as genetically proxied,
has been found to be associated with a decreased risk of
colorectal cancer (10). Meanwhile, milk consumption has
been associated with an increase in prostate cancer risk (11).
A meta-analysis showed an inverse association between milk
consumption and bladder cancer risk (12). The influence
of milk consumption on cancer risk has been a contentious
issue, with existing literature demonstrating potential

Highlight box

Key findings
* Higher percentage fat in milk consumption was shown to have a
causal effect on the increased risk of breast cancer.

What is known and what is new?

* There is a correlation between milk consumption and cancer risk,
yet research on the causal link between fat percentage in milk and
cancer risk is scarce. Elucidating whether fat percentage in milk is
a primary factor influencing changes in cancer risk is of significant
importance.

* Analyses at the genetic level, free from confounding factors,
suggest that a higher fat content in milk has a causal relationship
specifically with an increased risk of breast cancer, with no
observed causal relationship with the risk of several other types of
cancer associated with milk consumption.

What is the implication, and what should change now?

® Generally, the percentage of fat in milk is not a decisive factor in
determining the impact of milk consumption on cancer risk. These
findings may have significant implications for the development of
cancer prevention strategies targeted at the European population.
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associations between dairy intake and specific malignancies.
Milk is a complex biological fluid that contains a variety of
components, including proteins, vitamins, minerals, and
fats, and can be categorized into different types based on
these compositional differences (6,13). For instance, the fat
content can vary among different types of milk (14). A study
based on the Danish population discovered that the intake
of skimmed milk, semi-skimmed milk, and whole milk
differentially impacts cancer mortality (15). Observational
studies have suggested that variations in the fat content
of milk may influence cancer risk (16). Diets high in
fat content, coupled with the excessive accumulation of
adipose tissue, are established risk factors for a myriad of
pathologies, with cancer being a notable inclusion (9,17,18).

Rationale and knowledge gap

The presence of potential confounding factors inherent in
observational research methodologies limits the available
evidence, thereby preventing the establishment of a
definitive causal link between the fat content in milk, body
fat, and the risk of cancer.

Mendelian randomization (MR) offers a methodological
approach leveraging genetic variants as instrumental
variables (IVs) to discern causal associations between traits
and disease phenotypes. Unaffected by environmental
influences and advantageous in controlling for confounding
factors and reverse causality, MR mimics a “naturally
occurring randomized, double-blind trial” and serves as a
supplement to randomized controlled trials (RCTs) (19,20).

Objective

Given the limitations of current evidence, this study aimed
to examine the potential causal relationship between the
percentage of fat in milk consumption and the risk of
various cancers, specifically breast, ovarian, endometrial,
colorectal, prostate, and bladder cancers, which are illnesses
associated with milk consumption (or dairy products), using
MR analysis. We present this manuscript in accordance with
the STROBE-MR reporting checklist (available at https://
ter.amegroups.com/article/view/10.21037/ter-24-802/rc).

Methods
Study design

Through univariable MR analysis, our study aimed to
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elucidate the causal relationships between the percentage
of fat in milk consumption and the risk of breast, ovarian,
endometrial, colorectal, prostate, and bladder cancers,
utilizing summary statistics derived from genome-wide
association studies (GWAS). To elucidate the potential
impacts of adiposity on the etiology of these six cancers,
we undertook an MR analysis to ascertain the causal links
between body fat percentage and the risks associated with
each cancer type.

MR analysis is a statistical approach that utilizes IVs
to investigate causal relationships between exposures and
outcomes. This analytical framework was grounded on
three pivotal assumptions: firstly, IVs are expected to be
associated with percentage of fat in milk consumption or
body fat percentage; secondly, these genetic variants should
demonstrate no correlation with potential confounding
factors; and thirdly, their effects are hypothesized to
influence the six abovementioned cancers solely through
their impact on percentage of fat in milk consumption or
body fat percentage.

Data sources

Through the Integrative Epidemiology Unit (IEU)
database, we accessed exposure data on single nucleotide
polymorphisms (SNPs) linked to percentage of fat in
milk consumption (n=411,503) and body fat percentage
(n=401,772) from the United Kingdom (UK) Biobank
databases (21,22). IVs for the outcomes were sourced
from the following GWAS: breast cancer (n=139,274), the
relevant SNPs data were obtained from studies collaborating
within the Breast Cancer Association Consortium (BCAC)
and the Discovery, Biology and Risk of Inherited Variants
in Breast Cancer (DRIVE) consortium (23); ovarian cancer
(n=66,450), the associated SNPs data were obtained from
the Ovarian Cancer Association Consortium (OCAC)
and the Consortium of Investigators of Modifiers of
BRCA1/2 (CIMBA) (24); endometrial cancer (n=121,885),
the relevant SNPs data were extracted from studies of
endometrial cancer within the European population,
and additionally from studies identified through the
Endometrial Cancer Association Consortium (ECAC), the
Epidemiology of Endometrial Cancer Consortium (E2C2),
and the UK Biobank (25); colorectal cancer (n=32,072), the
relevant SNPs data were obtained from the Genetics and
Epidemiology of Colorectal Cancer Consortium (GECCO),
the Colorectal Cancer Transdisciplinary Study (CORECT),
and the Colon Cancer Family Registry (CCFR) (26); prostate
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cancer (n=140,254), the relevant SNPs data were extracted
from a large-scale GWAS meta-analysis of prostate cancer
within the European population (27); bladder cancer
(n=373,295), with the relevant SNPs data obtained from
the UK Biobank. All participants were of European descent
and had provided their written informed consent. Each
study protocol was approved by the respective research
Ethics Board or Institutional Review Board. No additional
ethical approval was required as all data were obtained from
publicly available sources. Details of the data utilized in
this study can be found in Table S1. All data were ethically
reviewed and approved prior to collection, with details
provided in the articles or websites pertaining to the sources
of the data. The study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013).

Genetic IVs selection

Initially, SNPs linked with percentage of fat in milk
consumption or body fat percentage were identified based
on the genome-wide significance threshold (P<5e-8)
and designated as IVs to fulfill assumption 1. To mitigate
potential bias resulting from linkage disequilibrium (LD),
SNPs showing evidence of LD were systematically excluded
from the analysis (r’=0.001, kb=10,000). Next, we utilized
the LDlink application to identify SNPs potentially
associated with six cancers and removed them to satisfy
assumption 2 (28). The strength of instrumental SNPs
was assessed by computing the F-statistic, with variables
retaining a value of F>10 being retained. Ultimately, a set
of SNPs representing exposure was identified as genetic
instruments. Tables S2,S3 enumerate the SNPs selected
to represent exposure, with discordant SNPs excluded.
This process ensures that the allelic orientations of both
exposure-SNPs and outcome-SNPs are aligned. Finally,
SNPs associated with outcomes were excluded (P<5e-8),
fulfilling assumption 3. The remaining SNPs were utilized
for MR analysis. Table S4-S9 detail the SNPs employed as
IVs in the current investigation for percentage of fat in milk
consumption and six cancers.

Statistical analysis

The inverse-variance weighted IVW) methodological
framework was utilized for the primary MR analysis.
Weighted mediation (WM) and MR-Egger methods were
employed to conduct the supplementary MR analysis.
Sensitivity analyses were instrumental in evaluating

Transl Cancer Res 2024;13(12):6613-6622 | https://dx.doi.org/10.21037/tcr-24-802


https://cdn.amegroups.cn/static/public/TCR-24-802-Supplementary.pdf
https://cdn.amegroups.cn/static/public/TCR-24-802-Supplementary.pdf
https://cdn.amegroups.cn/static/public/TCR-24-802-Supplementary.pdf

6616

Bai and Wu. Percentage of fat in milk consumption and cancer risk

Table 1 Mendelian randomization estimates of the associations between percentage fat in milk consumption and cancers

No. of MR Heterogeneity Pleiotropy
Outcomes ’
SNP Method Beta SE  Pvalue Method Q Pvalue  Intercept SE P value

Breast 7 VW 2.993  1.211 0.01 MR-Egger  10.067 0.07 0.004 0018  0.82
cancer WM 2036 1355  0.13 VW 10.183 0.12

MR-Egger 1572  6.067  0.81 - - -
Ovarian 8 VW 2373 1.641 0.15 MR-Egger  2.516 0.87 -0.006 0022  0.79
cancer

WM ~4140 2.045  0.04 VW 2.594 0.92

MR-Egger -0.594 6570  0.93 - - -
Endometrial 9 VW -3579 3273 027 MR-Egger  25.712 0.001 ~0.010  0.041  0.81
cancer

WM -4375 2782 0.12 VW 25.931 0.001

MR-Egger -0.498 13.092  0.97 - - -
Colorectal 9 VW 2730 2132 0.0 MR-Egger  8.286 0.31 -0.015 0026  0.59
cancer

WM 2257 2.875  0.43 VW 8.665 0.37

MR-Egger  1.828  8.361 0.83 - - -
Prostate 9 VW 1708 1548 027 MR-Egger  14.928 0.04 -0.026 0017  0.16
cancer

WM 1573  1.346 024 VW 20.195 0.01

MR-Egger 9.812 5350  0.11 - - -
Bladder 9 VW -0.011  0.018 055 MR-Egger  8.937 0.26 1.9e-04 2.2e-04 0.41
cancer

WM -0.003  0.021 0.90 VW 9.924 0.27

MR-Egger -0.069 0.068  0.35 - - -

SNP, single nucleotide polymorphism; MR, Mendelian randomization; SE, standard error; IVW, inverse-variance weighted; WM, weighted

median.

potential heterogeneity and genetic pleiotropy within our
study. Heterogeneity was systematically assessed using the
Q statistic, which was derived from both the MR-Egger
and IVW methods. MR pleiotropy testing was conducted to
examine potential pleiotropic effects. To assess the impact
of individual IVs on the MR outcomes, we performed a
leave-one-out sensitivity analysis. Comprehensive results of
the MR analyses are detailed in Tables 1,2 and Figure 1. All
MR analyses were conducted using R software (version 4.3.1;
R Foundation for Statistical Computing, Vienna, Austria),
adhering to standard practices in hypothesis testing, with
statistical significance defined as a P value less than 0.05.
We have utilized an artificial intelligence (Al) tool named
KIMI for the refinement of our manuscript’s English,

© AME Publishing Company.

which can be accessed at the following URL: https://kimi.

moonshot.cn/.

Results

MR results of relationship between percentage of fat in
milk consumption and cancers

Using MR analysis, observed a causal association between
percentage of fat in milk consumption and breast cancer
(refer to Table 1), under the IVW method ($=2.993,
P=0.01). Figure I displays a forest plot that delineates the
findings from the MR analysis, which explores the potential
influence of the fat content in milk consumption on the risk
of breast cancer. Supplementary figures, including a scatter
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Table 2 Mendelian randomization estimates of the associations between body fat percentage and cancers
No. of MR Heterogeneity Pleiotropy
Outcomes
SNP Method Beta SE P value Method Q P value Intercept SE P value

Breast 285 VW -0.025 0.045 0.58 MR-Egger 553.159 1.1e-19 0.001 0.002 0.52
cancer WM 0046 0052  0.38 VW 553960  1.3e-19

MR-Egger -0.127  0.165 0.44 - - -
Ovarian 291 VW 0.225 0.073 0.002 MR-Egger 365.741 0.001 4.4e-05 0.003 0.99
cancer WM 0225 0104 0.3 VW 365741  0.002

MR-Egger 0.222  0.229 0.33 - - -
Endometrial 307 VW 0.669 0.088 3.0e-14 MR-Egger 452.744 7.7e-08 -0.001 0.004 0.84
cancer WM 0637 0120 1.1e-07 VW 452.808  9.3e-08

MR-Egger 0.725 0.281 0.01 - - -
Colorectal 300 VW 0.344 0.094 2.5e-04 MR-Egger 407.648 2.4e-05 -1.3e-04 0.004 0.98
cancer WM 0281 0125  0.03 VW 407.650  2.9e-05

MR-Egger 0.353 0.296 0.23 - - -
Prostate 306 VW -0.104 0.519 0.046 MR-Egger 555.523 5.8e-17 -4.1e-04 0.002 0.86
cancer WM ~0219  0.066  0.001 VW 555582  7.8e-17

MR-Egger -0.076  0.164 0.65 - - -
Bladder 301 IVW -2.7e-05 6.7e-04 0.97 MR-Egger 330.303 0.10 2.0e-06 2.9e-05 0.95
cancer WM  7.2e-05 9.8¢-04 094 VW 330308 0.1

MR-Egger -1.6e-04  0.002 0.94 - - -

SNP, single nucleotide polymorphism; MR, Mendelian randomization; SE, standard error; IVW, inverse-variance weighted; WM, weighted

median.

plot (Figure S1), a funnel plot (Figure S2), and a leave-one-
out analysis plot (Figure S3), are also presented to offer a
visual representation of the data. In the sensitivity analysis,
no indication of heterogeneity was observed (MR-Egger,
Q=10.067, P=0.07), and there was no evidence to suggest
horizontal pleiotropy (intercept =0.004, P=0.82).

We found no potential causal association between
percentage fat in milk consumption on risk of ovarian
cancer (IVW, B=-2.373, P=0.15), endometrial cancer
(IVW, B=-3.579, P=0.27), colorectal cancer (IVW,
B=-2.730, P=0.20), prostate cancer IVW, B=1.708, P=0.27),
and bladder cancer IVW, B=-0.011, P=0.55) (Table 1).
Additionally, the MR analysis revealed no evidence of
heterogeneity in the associations between the percentage of
fat in milk consumption and the risks of ovarian, colorectal,
and bladder cancers. The results of the MR analysis
between the percentage of fat in milk consumption and
the risk of endometrial and prostate cancers may exhibit

© AME Publishing Company.

heterogeneity. The analysis results presented above provide
no evidence of horizontal pleiotropy. Due to the absence of
evidence for causal relationships between percentage of fat
in milk consumption and the five cancers, and given that the
sensitivity analysis results indicated that the findings from
the MR analysis were robust, we had elected to omit the
forest plots, scatter plots, leave-one-out analysis plots, and
funnel plots that pertain to these results.

MR results of relationship between body fat percentage and

cancers

Using MR analysis, we discerned causal relationships
between body fat percentage and ovarian, endometrial,
colorectal, and prostate cancers (Table 2). The causal
association between body fat percentage and ovarian
cancer was evident in the results derived from both the

IVW and the WM analytical approaches (IVW, B=0.225,
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Figure 1 Forest plot of MR analysis on the causal relationship
between percentage of fat in milk consumption and breast cancer.

MR, Mendelian randomization.

P=0.002; WM, B=0.225, P=0.03), with a certain degree
of heterogeneity observed among the results (MR-Egger,
Q=365.741, P=0.001). The results of the scatter plot and
funnel plot can be found in Figures 54,S5.

The results derived from the IVW, WM, and MR-Egger
analytical methods collectively demonstrated a clear causal
association between body fat percentage and the incidence
of endometrial cancer (IVW, $=0.669, P<0.001; WM,
B=0.637, P<0.001; MR-Egger, =0.725, P=0.01), with a
certain degree of heterogeneity observed among the results
(MR-Egger, Q=452.744, P<0.001). The results of the
scatter plot and funnel plot are displayed in Figures S6,S7.

The causal link between body fat percentage and the risk
of colorectal cancer was apparent in the findings obtained
through both the IVW and WM analytical approaches
(IVW, B=0.344, P<0.001; WM, p=0.281, P=0.03), with a
certain degree of heterogeneity observed among the results
(MR-Egger, Q=407.648, P<0.001). The results of the
scatter plot and funnel plot are shown in Figures S8,59.

The presence of a causal association between body fat
percentage and prostate cancer was discernible from the
results generated by the IVW analytical method (B=-0.104,
P=0.046), with a certain degree of heterogeneity observed
among the results (MR-Egger, Q=555.523, P<0.001). The
results of the scatter plot and funnel plot can be found in

© AME Publishing Company.
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Figures S10,S11.

No potential causal association was identified between
body fat percentage and the risk of breast cancer in our
analysis (IVW, B=-0.025, P=0.58), or between body fat
percentage and the risk of bladder cancer (IVW, B=-2.7e-05,
P=0.97) (Table 2). The results of the MR analysis between
the body fat percentage and breast and prostate cancers risk
exhibited heterogeneity. Due to the absence of evidence for
causal relationships between body fat percentage and breast
and bladder cancers, and given that the sensitivity analysis
results indicated that the findings from the MR analysis
were robust, we had elected to omit the forest plots, scatter
plots, leave-one-out analysis plots, and funnel plots that
pertain to these results. The analysis results detailed above
do not yield evidence supporting the presence of horizontal
pleiotropy.

Discussion
Key findings

In the present study, we employed MR analysis to elucidate
the causal effects of genetically elevated levels of fat
percentage in milk consumption on the risk of breast cancer.
Furthermore, our investigation identified a causal link
between an increased body fat percentage, as determined
genetically, and the risks associated with ovarian, endometrial,
and colorectal cancers. Additionally, we observed a protective
effect of the same against prostate cancer.

Strengths and limitations

This study has several attributes and strengths, notably
its substantial sample size in the application of SNPs as
genetic IVs. Particularly noteworthy is the employment
of MR, facilitating the evaluation of causal associations
between exposure and outcome. Compared to traditional
observational studies and basic experimental studies, MR
methodology offers a robust approach that effectively
mitigates biases stemming from issues such as reverse
causation and confounding variables.

However, several limitations of this study warrant
acknowledgment. First, there is heterogeneity in the MR
analysis results concerning the causal relationships between
body fat percentage and risk of ovarian, endometrial,
colorectal, and prostate cancers. However, the scatter
plots and funnel plots indicated robustness in the MR
analysis results, with the observed heterogeneity having
minimal impact on the outcomes. Second, although our
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objective was to utilize novel, broad, and demographically
representative datasets for the two-sample MR analysis,
there exists a potential overlap between a subset of the
exposure and outcome data. Specifically, the data pertaining
to both exposure and bladder cancer were extracted
from the UK Biobank database. Nonetheless, sensitivity
analyses confirmed the robustness of our findings. Third,
the absence of a comprehensive medical record database
within our study limits the validation of both the presence
and severity of the symptoms under investigation, as well
as the verification of various disease types. Consequently,
our analysis could only infer generalized causal links among
disease categories, rather than delineate specific causal
pathways within disease subtypes. Fourth, the scope of our
study was confined to European populations, which restricts
the generalizability of our findings to this demographic.

Comparison with similar studies

Although diet may play a significant role in the etiology
of cancers, our study did not detect a correlation between
the percentage of fat in milk consumption and the risk of
developing colorectal, ovarian, and endometrial cancers.
Nonetheless, in an effort to more thoroughly understand
the influence of body fat percentage on tumorigenesis, we
have pursued further investigation. This line of inquiry is
supported by a body of existing research that has already
begun to elucidate the ties between personal adiposity levels
and the initiation of cancer. The International Agency for
Research on Cancer (IARC) Working Group utilizes BMI,
defined as the weight in kilograms divided by the square
of the height in meters, as a robust indicator for assessing
overall adiposity (29). It is widely accepted that colorectal,
ovarian, and endometrial cancers are associated with
“excess body fat” with sufficient evidence (29). Additionally,
research utilizing whole-body fat mass (WBFM) and whole-
body fat-free mass as metrics has revealed significant
associations between these anthropometric indicators and
an elevated genetic susceptibility to colorectal cancer risk
in male cases (30). Our research has paralleled findings
within the scientific community by establishing a causal link
between elevated adiposity, as denoted by a high body fat
percentage, and an increased risk of developing colorectal,
ovarian, and endometrial cancers.

Multiple epidemiological studies have robustly
demonstrated a positive correlation between milk
consumption and the risk of developing prostate cancer
(31,32). A comprehensive systematic review, inclusive of
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studies published up to May 2020, has focused on examining
the relationship between the fat content in milk and the risk
of prostate cancer (16). However, the current evidence base
regarding the association between prostate cancer risk and
the consumption of milk of varying fat content—categorized
as skim, low-fat, and whole—is limited. It remains unclear
whether the elevated risk of prostate cancer is indeed linked
to the dietary fat content present in milk (16). Our research
findings indicated no correlation between the percentage
of fat in milk consumption and the risk of prostate cancer,
leading us to hypothesize that other non-fat components
within milk may be associated with prostate cancer risk.
This notion is supported by other studies. Elevated levels
of estrogen within the milk supply have been correlated
with the industrialization processes inherent to modern
dairy production (33,34). An emerging consensus within
the scientific literature indicates that estrogen may exert
an influental role in the pathogenesis of prostate cancer
(35,36). Focusing on the non-fat components of milk to
further assess their impact on the risk of prostate cancer
development may be beneficial (16).

A comprehensive analysis has indicated a negative
correlation between WBFM, measured by bioelectrical
impedance, and the genetic predisposition to prostate
cancer (30). Our findings are in concordance with existing
literature, illustrating an inverse correlation between
body fat percentage and the risk of developing prostate
cancer. However, a clinical trial has found that weight
management interventions can improve body composition,
biomarkers of prostate cancer, and quality of life (37). An
increase in a body shape index is significantly correlated
with a heightened risk of prostate cancer, particularly
in individuals who are classified as underweight/normal
weight or obese (38). Visceral adipose tissue has been
identified as a risk factor for the recurrence of prostate
cancer (39). Therefore, we contend that even if a higher
body fat percentage appears to have a modest protective
effect against prostate cancer, the pursuit of an excessively
high body fat percentage should not be encouraged. The
relationship between tumorigenesis and both BMI and body
fat remains a subject of debate.

A comprehensive meta-analysis of observational
studies has indicated a positive association between higher
consumption of whole-fat milk and an elevated risk of
bladder cancer (40). However, a previous MR study did
not identify a correlation between milk consumption and
the risk of bladder cancer (10). Consistent with this MR
study, our research has also failed to observe an association
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between the percentage of fat in milk consumption and
bladder cancer. In an effort to further investigate the
relationship between body fat percentage and bladder cancer,
our study also yielded no significant association between the
two variables. The IARC has stated that, given the limited
and often incongruous data currently available, a definitive
link between BMI (indicator of overall body fat) and the
incidence of bladder cancer has yet to be established (29).

Explanations of findings

Recent studies have provided support for an association
between milk consumption and the risk of breast cancer
(7,41). An MR study suggests that milk consumption is not
associated with breast cancer (10). Discrepancies among
various studies have generated controversy over the impact
of milk consumption on breast cancer risk. Although
some research suggests a potential association, the body of
evidence is not uniform. Milk includes proteins, fats, and
vitamins (6). Recent research in the realms of basic science
and clinical studies has shed light on the health effects of
milk polar lipids, suggesting their potential to positively
modulate dysfunctional lipid metabolism, gut dysbiosis, and
inflammation (14). However, both animal experimentation
and ecological studies in human populations imply that
an increased intake of dietary fat may be associated with a
higher incidence of the disease (42). A study has observed
that mice fed a diet high in olive oil exhibited fewer and
smaller surface nodules in breast cancer compared to those
on a high dairy fat diet (17). Our findings are congruent
with these studies, indicating a correlation between a high
percentage of fat in milk consumption and an elevated risk
of breast cancer.

Interestingly, an MR study suggests that milk
consumption is positively correlated with overweight and
obesity (5). There is a recognized association between body
fat and the risk of developing breast cancer, with the majority
of studies indicating a positive correlation between obesity
and increased breast cancer risk (43-45). However, an MR
study has suggested that general obesity may be inversely
associated with the risk of breast cancer (18), whereas
another MR study found no significant link between
visceral fat and the risk of breast cancer (46). However, our
research has determined that the body fat percentage does
not correlate with the risk of developing breast cancer. This
may indicate that the mechanism by which percentage of fat
in milk consumption influences breast cancer risk does not
involve the impact on body fat percentage. Milk, a complex

© AME Publishing Company.
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biological fluid (6), contains a multitude of components for
which associations with the etiological mechanisms of breast
cancer require further in-depth research.

Implications and actions needed

Given these constraints, future research endeavors should
concentrate on elucidating the mechanisms underlying the
causal associations within disease subtype classifications,
taking into account genetic and other contributing factors
across diverse populations. Subsequent inquiries should aim
to broaden their scope to include a thorough evaluation of
how both the lipid and non-lipid components of milk may
influence the risk stratification of neoplastic development.

Conclusions

Our study results indicate that a higher percentage fat in
milk consumption is associated with an increased risk of
breast cancer. The percentage of body fat demonstrated
a positive correlation with the risk factors associated with
ovarian, endometrial, and colorectal cancers, contrasting
with an inverse correlation observed in the context of
prostate cancer risk. The fat percentage in milk was not
the decisive factor in determining the impact of milk
consumption on the risk of cancer in general. These insights
are instrumental for informing the development of targeted
cancer prevention strategies within the European population.
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