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ABSTRACT
Background: Among the world, the most frequently discovered and fatal cancer in women is

breast cancer (BC). From the perspective of public health, estimating the BC risk linked to dairy égiizsed 14 Februar
intake may aid in comprehensive management. In epidemiological research data on the 2023 y
association between eating dairy foods and the risk of BC are conflicting. Therefore, we sought Accepted 28 March 2023
to assess the link between dairy food consumption and the development of BC.

Main text: To summarize and quantify the most recent findings on consuming milk or other
dairy foods and the development of BC, we performed a systematic literature review. We checked
through several databases for relevant publications published in English up to January 2022.
Of the 82 articles identified, only 18 met the inclusion criteria and were analyzed. Nine Prospective,
seven Retrospective and two Cross-Sectional studies were finally identified.

Conclusions: Overall, dairy consumption was inversely associated with the risk of developing
breast cancer. Future studies will help elucidate the role of dairy products in human health, and
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their use within a balanced diet should be considered.

KEY MESSAGES

« The effect of different types of dairy products, and possible dose-response relationships on

BC risk remains unknown.

« Estimating BC risk associated with dairy consumption may help to take the decision-making
of physicians and public health policy in developing preventive strategies to reduce its

occurrence.

« This systematic review was conducted to assess dairy consumption and BC risk.
« Overall, inverse associations were found when looking at dairy consumption and BC risk.

1. Introduction

Among the world, the most frequently discovered and
fatal cancer in women is BC [1]. BC has now overtaken
lung cancer as the world’s mostly commonly-diagnosed
cancer [2]. Every 14s, a woman is diagnosed with BC
somewhere in the world. In 2020, more than 2.3 mil-
lion women were diagnosed with BC worldwide and
685,000 died [1]. Diet and lifestyle are two of the most
modifiable aspects of a person’s life that are thought

to be effective cancer prevention strategies [3-6]. On
the one hand, lifestyle changes like minimizing sed-
entary behavior [7], consuming less alcohol [8], and
smoking less [8] are thought to lower BC risk. In one
sense, dietary choices influence cancer incidence and
health [9]. Several recent investigations on the asso-
ciation between food and BC have been undertaken.
There is some evidence that the Mediterranean diet
[10], is associated with reduced BC risk. Various studies
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on the impact of milk products [11], dietary fiber [12],
and soy products [13] on BC risk. Furthermore, higher
intakes of dairy calories and dairy milk were associated
with a greater risk of BC [9].

Abundant research on the influence of milk prod-
ucts on BC risk has yielded results; however, they were
inconsistent. The anticarcinogenic characteristics of
calcium, vitamin D, and lactoferrin are cited as sup-
porting the basic theory that a dairy diet reduces BC
risk. These compounds are mostly found in dairy prod-
ucts, and research suggests that they could help to
decrease the BC risk. Contrarily, the consumption of
dairy products has been connected to a higher chance
of developing BC. The high usage of dairy products
could indicate a greater consumption of dietary fat,
saturated fat in particular, which is linked to a higher
risk of developing BC. In addition, milk contains several
pollutants and compounds that may be hazardous to
human health, including estrogen, which has been
associated with increased replication abnormalities of
DNA and mitotic activity, and insulin-like growth factor
I (IGF-1), which promotes BC cellular proliferation [14].

In conclusion, the consequence of various dairy
foods on the incidence of development of BC, as well
as any dose-response correlations, remain undefined.
As a result, the goal of this review was to summarize
the association between milk product intake and BC
risk. This is significant because assessing the BC risk
linked with dairy consumption may aid in physician
and public health policy decision-making. The main
goals of the current research were to conduct a sys-
tematic review on the association between the con-
sumption of dairy foods and BC development, and the
relation between each type of milk product and BC
risk during the last 15years from 1st Jan 2008 to 31st
January 2022.

2. Methodology
2.1. Study protocol and registration

This systematic review adhered to the Preferred
Reporting Items for Systematic Reviews and
Meta-analyses (PRISMA) standards. The protocol was
submitted for inclusion in the international prospective
register of systematic reviews (PROSPERO)
(CRD42022304654).

2.2. Sources of data

A search of pertinent studies evaluating the link
between the consumption of milk products and the
development of BC released during the last 15years

from 1%t January 2008 to 31° January 2022 was carried
out in international databases (SCOPUS, PubMed
(MEDLINE), The Cochrane, Google Scholar, and Science
Direct).

2.3. Search strategy

Each database was given its own set of controlled
vocabulary terms to use. The search criteria were MeSH
terms and text phrases associated with the association,
as well as breast cancer and dairy products, using a
combination of the following keywords: (‘breast neo-
plasms’ OR ‘breast cancer’ OR ‘breast tumor’ OR ‘BC’)
AND (‘milk’ OR ‘dairy’ OR ‘dairy products’). Two datasets
were used to examine the search method (Google
Scholar and PubMed), and its capacity to locate known
pertinent papers in each database was further
improved. To search for additional relevant information
in the lists of references from the contained publica-
tions, a forward and reverse link chain of the included
research was done.

2.4. Eligibility criteria

The following were developed as specific conditions
for eligibility:

2.4.1. Inclusion criteria

1. All studies that are included are observational
studies for example; (cross-sectional,
case-control, cohort, and longitudinal).

2. Consumption of milk products was the study’s
main exposure (containing all forms of yogurt,
cheese, milk, and milk products), and the find-
ing was the risk of development of BC.

3. Studies were conducted in the last 15 years
from 1st January 2008 to 31st January 2@22.

4. Only studies reported in English-language.

5. Studies were conducted on women diagnosed
with BC as well as those who were not.

2.4.2. Exclusion criteria

1. Conference proceedings, case reports, qualita-
tive research, and opinion articles, as well as
studies that do not include full-text articles,
book chapters, and editorials.

2. Studies in which the main goal was to look at
the link between eating dairy foods and other
malignancies.



3. Studies with inadequate data, and unrelated
outcomes.
4. Studies not published in English.

2.5. Data extraction

Each database’s search outcomes were downloaded
either in NBIB (.nbib) format or a common tag for-
mat established by Research Information Systems
(.ris). In databases (like Google Scholar) where
downloading all search results at once is not pos-
sible, sections of the results were retrieved, added
to the library of the EndNote, and removing dupli-
cates were all done. After removing duplicates, the
result of the search was transferred as a Text File
(*.txt) and then converted into an Excel worksheet
(.xIsx). To discover possible publications of interest,
Titles and abstracts underwent an initial screening.
The full texts of papers that could have qualified
were downloaded and reevaluated for inclusion/
exclusion standards. To eliminate bias in study selec-
tion, eligibility was assessed in duplication and inde-
pendently. The full-text review was followed by a
comprehensive examination of the reasons why
certain papers were excluded. Following studies
identification, their data were abstracted in Microsoft
Excel format using a pre-designed, pre-piloted com-
puterized data abstraction form to evaluate the
value of the research and to synthesize the available
evidence. To reduce the possibility of errors, data
abstractions were carried out independently. The
research title, name of the author, publication’s year,
country, sample size, study design, age, methodol-
ogy of dietary assessment, dairy product type, and
result were all abstracted.

Data were obtained from all publications that con-
tained the same study where there were several ones,
however, only the most recent and ‘complete’ data
were used. The data were reviewed after overlaps in
the obtained data were resolved. Research flow dia-
grams based on PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) were cre-
ated to display the results of literature screening
and search.

2.6. Quality analysis

In this review, quality was assessed independently and
in duplicate by two independent reviewers using a stan-
dardized critical appraisal method for quality evaluation.
All disagreements were settled through discussion,
which included the participation of a third review author.

ANNALS OF MEDICINE . 3

3. Study results
3.1. Selection methods

In our preliminary search of the database, 705 articles
were found. Following the exclusion of duplicate
papers, 680 publications were assessed based on titles
and abstracts, with 82 papers qualifying for full-text
review. In all, 82 full-text papers were reviewed for
eligibility, with 18 of them relating to the relationship
between BC and dairy product intake between 2008
and 2022 (Figure 1: PRISMA Flow of information
diagram).

3.2. Characteristics of studies for systematic
review

We assessed 18 observational studies on the relation-
ship between the consumption of milk products and
the hazard of the development of BC in this systematic
literature review. Five of the 18 articles were done in
the United States, three in Iran, two in Spain, one each
in the Netherlands, French, China, Korea, Japan, Poland,
and Algeria another was from European Perspective
Investigation into Cancer and Nutrition. Among 18
studies, 9 were prospective studies, 7 were retrospec-
tive studies, and 2 were cross-sectional. Dairy results
are separated into cheese, milk, yogurt high-fat, and
low-fat products.

3.3. Dairy products and breast cancer risk

Analyzing epidemiological research that looked at the
link between ingestion of dairy foods and the hazard
of development of BC. According to what has been
found so far, there is a lot of variety in how data on
dairy consumption is gathered and reported. While
some research separates down dairy product consump-
tion into subcategories like milk, cheese, and yogurt,
some studies report overall dairy product intake. In
other studies, high-fat milk products were evaluated
independently from low-fat milk products. Table 1
summarizes the selected studies that investigated dairy
product intake in relation to BC, arranged by date of
publication [9,15-31]. On the relationship between BC
and total dairy products, five cohort studies
[15,18,19,22,29], six case-control studies
[17,20,23,25,28,31], and one cross-sectional research
[21] were published. Among the cohort studies, one
[15] found that BC and milk product intake were sta-
tistically significantly inversely related. In contrast, four
other studies [18,19,22,29] did not demonstrate such
a relationship. The case-control study findings were
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (The PRISMA) flowchart.

inconclusive, with an inverse association reported in
four studies [20,23,25,28], a positive association
reported in one research [31], and no association
reported in one study [17]. According to the
cross-sectional study, women who consume dairy
foods have a lower risk of developing BC than women
who do not consume total dairy products.

Several studies showed inverse relationships
between low-fat [15,25,28] and high-fat dairy
[18,25,28,29]. Many of the epidemiologic studies that
have been published have focused on specific types
of dairy products. Six cohort studies [9,16,19,27,29,30],
four case-control studies [17,20,23,24], and one
cross-sectional study [26] investigated the association
between BC and whole milk consumption, the find-
ings were inconclusive. Shin et al. found substantial
inverse relationships among women [16], McCann
et al. on the USA people [20], Ahmadnia et al. on
Iranian women [23], and Genkinger et al. in Boston
[27]. These findings contradict those of seven previous
studies [9,17,19,24,26,29,30] that found a link between
increased consumption and BC.

Research findings reporting the risk associated with
yogurt were inconclusive. Inverse associations have
been reported by McCann et al. [20], reported, while
Mobarakeh et al. showed that in one study risk of BC
development was increased significantly [24], while no
association was reported for [9,16,17,19,27]. Several
studies provide similarly varied evidence of the rela-
tionship between cheese intake and BC, with findings
ranging from a considerably lower risk [17] to no sig-
nificant link [9,16,17,19,27], to a significantly higher
risk [24].

4. Discussion

In this systematic review, we summarized the evidence
found regarding the association between dairy product
consumption and the risk of BC from 18 observational
studies. Among 18 studies, 9 were prospective studies,
7 were retrospective studies, and 2 were cross-sectional.

Whether dairy products play a protective or harmful
role against BC occurrence in the female population
is still controversial. Generally, the existing
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epidemiological studies showed an inconsistent
association between dairy food intake and the inci-
dence of BC. The findings of this systematic review,
which included 18 observational studies conducted
in the last 15years from 1st January 2008 to 31st
January 2022, indicated that dairy consumption is
inversely and significantly associated with the devel-
opment of BC was reported in six studies. In con-
trast, there is only one study showed a positive
relationship and five studies showed no relationship.
While some components of milk have been attributed
a positive association with the risk of BC other com-
ponents seem to have a protective factor. The role
of dairy products in the development of BC is
thought that it would be able to be explained by
different mechanisms.

Recent works have shown that dairy products have
both pro- and anti-carcinogenic effects. Dairy products
are rich in calcium, vitamin D, and conjugated linoleic
acid, which affect cell proliferation and differentiation
and can inhibit tumor development. Conversely, dairy
products with high levels of fats, saturated fats, and
possibly cancer-causing contaminants like pesticides,
estrogen metabolites, and growth factors like IGF-1
raises the risk of BC [11].

Vitamin D and calcium are metabolically interrelated
and highly correlated dietary factors. Experimental
studies have shown their anti-carcinogenic effects are
carried out through several mechanisms, such as inhi-
bition of proliferation, induction of apoptosis and auto-
phagic cell death and suppression of angiogenesis,
demonstrating that vitamin D can have a crucial role
in tumor suppression [32,33]. Additionally, Vitamin D
has been discovered to have antiproliferative effects
in BC cell lines by causing cell cycle arrest in phase
GO0/G1 [34,35]. As a result, growth-inhibiting hormones
such transforming growth factor B are elevated
whereas growth-promoting hormones like IGF-I are
downregulated. Because of its antiproliferative prop-
erties, 1,25 (OH) D encourages morphological and
biochemical modifications linked to apoptosis, such as
cell shrinkage, DNA breakage, and chromatin conden-
sation [34]. To lower the risk rate of BC, we therefore
hypothesize that dairy products may have a preventive
effect on female populations through several of the
aforementioned routes.

Consuming yogurt or fermented dairy products was
linked to a decreased incidence of BC. In terms of
nutrition, yogurt is superior to milk since it contains
probiotics, protein, calcium, riboflavin, vitamin B6, and
vitamin B12 [36]. In a murine model, the probiotic
Lactobacillus acidophilus, which is found in yogurt,
may modify the immune response to BC.
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Regarding whole milk consumption, our findings
showed that seven studies were linked to a higher risk
in the study group, while four studies were linked to
a lower risk in the study population. Numerous studies
show a consistent pattern in the association between
cheese eating and BC, with findings ranging from a
noticeably decreased risk to no discernible risk link to
a significantly higher risk.

There are various hypothesized methods through
which dairy products may increase BC risk in a good
or negative way. The following are the main hypoth-
eses that link the intake of milk products to an
increased risk of BC: (1) A high dairy intake could
indicate high-fat consumption in general, particularly
saturated fat has been linked to an increased risk of
BC; (2) Pesticides and other possibly cancer-causing
substances may be present in milk products; and (3)
It has been shown that the IGF-I found in milk encour-
ages BC cellular growth.

Another hypothes linking excessive dairy consump-
tion to an increased risk of BC focuses on contami-
nants in milk products, particularly pesticides [37].
Other researchers have made an effort to relate dietary
components to blood organochlorine concentrations,
which are environmental poisons that are frequently
referred to as ‘endocrine disruptors. Nevertheless, there
isn't enough proof to support the link between BC
and circulating organochlorine concentrations [38-40].

Outwater et al. [41] suggested that IGF-1, a protein
found in both cow milk and human, could be probably
relate between milk intake and BC risk. It has been
shown that IGF-I promotes BC cell growth [42].
Furthermore, malignant transformation caused by a
cellular or viral oncogene can be prevented by remov-
ing or obstructing of IGF-I receptors from the cellular
membrane, thus IGF-1 plays an important role in cel-
lular transformation [42]. According to these research-
ers, dairy cows are regularly given bovine growth
hormone (bGH) in order to produce more milk, thus
increases the amounts of IGF-I that is produced in the
milk [43]. Outwater et al. came to the conclusion that
due to the fact that IGF-I is not eliminated during
pasteurization, it is possible it will not be broken down
during digestion in the gastrointestinal system [41].

Variation in reported consumption levels between
populations is another essential factor to consider
when analyzing epidemiologic data. There is currently
no standard way for classifying the intakes of milk
product, Consequently, a number of studies have done
fair comparisons based on intake quantiles within their
study group. Due to widely variation in estimated con-
sumption amongst groups, what is considered ‘high’
in one may be considered ‘low’ in another. The
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investigators failed to record the level of intake inside
each quantile in some circumstances, making it hard
to compare outcomes across studies with roughly the
same amount of consumption.

Several pathways involved in the development of
BC may be impacted by the micro- and macronutrients
found in dairy products, however, in general, the risk
is neither increased nor decreased. As a result, more
research on the link between consuming of milk prod-
ucts and BC risk, including hormonal and environmen-
tal variables in addition to micronutrients, is needed.

5. Conclusion

In conclusion, dairy products intake was inversely asso-
ciated with the risk of BC in most studies. Despite several
intriguing theories about the linkage between consuming
milk product and the development of BC, ingestion of
milk or other milk products does not strongly associate
with the development of BC, according to the existing
epidemiologic research. Diet is considered a modifiable
risk factor for BC. These findings may therefore help to
inform decision-making in public health policy. Knowledge
gaps are made predictable and deserve considerable
attention to clarify prevention efforts globally.
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