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Abstract 

Purpose  The risk of breast cancer (BC) and related mortality have increased in Middle-East countries during recent 
decades. The relationship between several nutrient intakes and the risk of BC has been investigated in several studies. 
However, few studies have estimated the effects of patterns of different nutrient intake on the risk of BC in this region.

Methods  A total of 453 patients who were recently diagnosed with breast cancer and 516 healthy women partici-
pated in the current case–control study. To evaluate the dietary intakes, we used a validated 168-item food frequency 
questionnaire (FFQ) during the last year. Nutrient Patterns (NPs) were extracted through factor analysis (FA) of energy-
adjusted twenty-six nutrients. The relationship between nutrient patterns and the risk of breast cancer in pre and 
post-menopausal women was estimated by multivariable regression.

Results  Four major nutrient patterns were identified in the current study. The first nutrient pattern was rich in animal 
protein, retinol, riboflavin, pantothenic acid, cobalamin, and calcium. Higher saturated fatty acids (SFAs), mono-unsat-
urated fatty acids (MUFAs), polyunsaturated fatty acids (PUFAs), and trans fatty acids (TFAs), and lower intakes of niacin 
were observed in nutrient pattern 2. The third nutrient pattern was rich in fiber, potassium, and vitamin C. Nutrient 
pattern 4, was associated with higher intakes of vegetable protein, alpha-tocopherol, and magnesium. A significant 
inverse relationship was observed between adherence to nutrient pattern 3 and the risk of BC in all participants [odds 
ratio (OR) = 0.70, 95% confidence interval (CI): 0.50, 0.97, P = 0.03) and pre-menopausal women (OR = 0.59 (0.39–0.89), 
P = 0.01).

Conclusion  Decreasing odds of breast cancer were observed by adherence to a nutrient pattern high in dietary fiber, 
vitamin C, and potassium. Future prospective investigations are recommended to confirm these findings.
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Introduction
Breast cancer is the most extensive cancer among women 
worldwide [1]. Breast cancer has been known as the 
cause of approximately 11.7 percent of all new cancer 
cases in 2020 [2]. In Iran, breast cancer is the most com-
mon malignancy in women and the fifth most fatal dis-
ease in the general population [3]. Almost 6,160 people 
are suffering from breast cancer annually, and 17 percent 
of them are not able to survive [4]. The average age of 
its onset has also changed from 40 to 30 years in recent 
years [5].

As a multifactorial disease, breast cancer can result 
from a combination of unmanageable risk factors such as 
genetics, sex, and estrogen [6] and modifiable ones like 
smoking, low physical activity, obesity, and alcohol drink-
ing [7]. A healthy diet has also been considered a determi-
native factor in modifying breast cancer [8]. For example, 
it has been claimed that a healthy dietary pattern, rich in 
fruits, vegetables, and whole grains, with lower amounts 
of red meat and refined foods, can have a preventive 
role in breast cancer among women [9]. Adherence to a 
Mediterranean dietary pattern has also been shown to 
decrease the risk of breast cancer [10]. However, the syn-
ergistic effects of nutrients can challenge the accuracy of 
results in studies assessing the effects of different dietary 
patterns on the risk of diseases [11]. For example, a meta-
analysis of 54 observational studies has observed reduced 
odds of breast cancer in higher categories of vitamin C 
consumption [12]. The combined intakes of vitamins C 
and E did not show any significant relationship with the 
risk of breast cancer in a prospective cohort investigation 
[13]. Therefore, different patterns of nutrients might be 
associated with the risk of breast cancer in several ways, 
which makes it critical to investigate this field.

Various nutrients might act synergically both in foods 
and the human body. Moreover, a single food is usually a 
combination of several nutrients with different functions 
[14]. Therefore, studying the effects of different patterns 
of nutrients on the risk of breast cancer might be much 
more helpful. The relationship between various nutri-
ent patterns and the risk of cancers has been evaluated 
in previous studies. For instance, it has been shown that 
adherence to a “vitamins and fiber” nutrient pattern can 
significantly decrease the odds of lung cancer [15]. In 
addition, a significant reduction in the risk of colorectal 
cancer has been observed in the highest scores of “the 
antioxidants” nutrient pattern [16]. Yet, few studies have 
assessed the relationship between nutrient patterns and 
the risk of breast cancer [17–21]. The conflicting results 
of these studies might be associated with the difference 
between food sources and cooking methods in Middle 
Eastern countries in comparison with European coun-
tries [22]. For example, while one investigation suggested 

an increase in the risk of breast cancer adhering to a 
nutrient pattern rich in vitamin C in Jordan [17], others 
showed lower risks of breast cancer in higher tertiles of 
following a pattern with high values of vitamin C [18, 19]. 
Plus, although following an animal meat-based pattern 
was associated with a decrease in breast cancer risk in 
a study among the Italian population [20], a direct asso-
ciation was observed between adhering to a high-meat 
pattern and the risk of breast cancer in Uruguay [21]. 
Moreover, the early onset of an advanced stage of breast 
cancer can make it necessary to assess the effects of dif-
ferent nutrient patterns on breast cancer in this region 
[22].

A recent case–control study has examined the rela-
tionship between various nutrient patterns and the risk 
of breast cancer in Iran [18]. This study has shown an 
inverse relationship between a pattern high in B vita-
mins, vitamin C, magnesium, fiber, and carbohydrate, 
and the risk of breast cancer. However, this relation-
ship was not adjusted for total energy intake which can 
make the results challenging. The small sample size of the 
mentioned study might also not bring accurate insight. 
Therefore, further assessments of the effects of differ-
ent nutrient patterns on breast cancer can be necessary 
in Iran. The current study investigates the association 
between dietary nutrient patterns and the risk of breast 
cancer. This relationship was also investigated in pre and 
post-menopausal status, separately.

Subjects and methods
Study design and population
This case–control study was carried out on a population 
of 969 women aged 19 to 80 years old. Patients newly 
diagnosed with breast cancer (BC), who were referred 
to the cancer institute of Imam Khomeini Complex in 
Tehran, and had no previous history of cancer or long-
term dietary restriction, were selected as the case group 
(n = 490). Healthy women (n = 509) were also recruited as 
the control group. These women were visitors, relatives, 
and friends of non-cancer patients who were hospitalized 
for other chronic diseases in the same hospital. They were 
matched to the case group by the city of residence and 
age group and enrolled into the study at the same time. 
Convenience sampling was used for choosing case and 
control groups. Participants who had not answered more 
than 70 questions of the food frequency questionnaire 
(FFQ) and subjects with a total energy intake higher than 
5500 or lower than 800 kcal (n = 28) were excluded from 
the study. The total sample size considering the men-
tioned exclusions was 974 (n case = 473, n control = 501). 
All participants have signed a written informed consent 
form. The protocol of the current study was approved by 
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the Bioethics Committee of Tehran University of Medical 
Science.

Dietary assessments
Common dietary intakes were assessed by applying a 
168-item semi-quantitative FFQ. Trained researchers 
interviewed the participants about how often they have 
consumed specific foods in the last year. They could 
respond to the questions in terms of daily, weekly, or 
monthly. Specific portion sizes were also considered for 
reporting different food consumption. Subjects could 
represent their portion sizes if they were unable to use 
determinate ones. The validity of this FFQ was exam-
ined by comparing the reported amounts with two FFQs 
filled one year apart and 12 dietary recalls were answered 
every month [23, 24]. All reported values were converted 
to grams per day using household measurements [25]. 
The modified United States Department of Agriculture 
(USDA) for Iranian foods was used for computing total 
energy and nutrient intakes [26].

Assessment of other variables
Weight and height measurements were performed using 
a digital scale and a tape meter, respectively. Participants 
were shoeless, wore light clothes for weight measure-
ments (to the nearest 100 g), and had a standing posi-
tion to measure their height (to the nearest 0.5 cm). Body 
Mass Index (BMI) was calculated by dividing weight 
in kilograms (kg) by height in meters (m) squared. A 
16-item Global Physical Activity Questionnaire (GPAQ) 
was applied to estimate subjects’ activity during the last 
year. This questionnaire consists of four domains that 

can evaluate activity levels in a normal week: activi-
ties related to a job, transportation activities, entertain-
ment and exercise, and sedentary lifestyle. The obtained 
data were analyzed according to the GPAQ guidelines to 
assess metabolic equivalent hours during a typical week 
(MET-h/wk) [27]. Additional data on age, marital sta-
tus, educational level, smoking habits, family history of 
breast cancer, pregnancy, onset age of menopause and 
menarche, hormone therapy, infertility history, and con-
traceptive usage were collected by performing a face-to-
face interview.

Statistical analysis
The nutrient intakes of participants were adjusted for 
energy and computed as the regression model’s residu-
als [28]. Factor analysis was conducted to identify major 
nutrient patterns among twenty-six macro and micro-
nutrients. Considering the low amounts of vitamin D in 
Iranian food, it was not included in the factor analysis 
[29]. Kaiser–Meyer–Olkin (KMO) values higher than 
0.70 were firmed as the required distribution of nutrients 
for conducting factor analysis (FA). Factors with eigenval-
ues higher than 0.2 and scree plot were applied to extract 
these patterns (Fig. 1). Factor loadings of nutrients have 
shown the relationship between every single nutrient 
and major nutrient patterns  (Fig. 2). Following a special 
nutrient pattern is associated with lower intakes of nutri-
ents with negative factor loadings and higher intakes of 
nutrients with positive factor loadings. The scores for 
each nutrient pattern were calculated by summing up the 
result of multiplying factor loadings of nutrient intakes 
by the amount of each nutrient intake. Participants were 

Fig. 1  Scree plot
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categorized based on the control group’s tertile scores. 
Continuous and categorical properties of participants 
across tertiles of each nutrient pattern were assessed 
by performing One-way ANOVA and chi-square tests, 
respectively. Mean intakes of macro and micro-nutri-
ents of participants in the categories of each nutrient 
pattern were evaluated through the analysis of variance 
(ANOVA). Logistic regression was then performed to 
estimate odds Ratios (ORs) and 95% confidence intervals 
(95% CI) of breast cancer across tertiles of major nutrient 
patterns in crude and two multivariable-adjusted models. 
This relationship was adjusted for age and energy intake 
in model A. Additional adjustments for physical activity 
(PA), education, family history of breast cancer, smok-
ing, marriage status, parity and Body Mass Index (BMI) 
were conducted in model B. The choice of confound-
ers was done via literature review and LR test. P-values 
higher than 0.05 were considered significant. The rela-
tionship between nutrient patterns and the odds of breast 
cancer was also assessed separately among pre and post-
menopausal women. Also, the interaction effect between 
nutrient patterns and menopausal status for risk of BC 

was assessed. These analyses were carried out by STATA 
version 14 (State Corp., College Station, TX). To create a 
radar chart visualizing nutrition patterns factor loadings, 
the Python package Plotly was utilized.

Results
This case–control study was carried out on a total popu-
lation of 969 women (453 patients and 516 controls) aged 
19 to 80 (mean age: 44.8 ± 10.8). Comparing the charac-
teristics between case and control was previously shown 
[30]. Four dietary patterns were derived using the FA. 
Four major nutrient patterns were extracted through fac-
tor analysis which could explain 66.49% of participants’ 
overall intakes. The factor loadings of each nutrient 
across the main nutrient patterns are reported in Table 1. 
The first nutrient pattern, associated with higher values 
of animal protein, retinol, riboflavin, pantothenic acid, 
cobalamin, and calcium was characterized as “dairy, eggs, 
and fatty fish”. This pattern has described 21.53% of over-
all nutrient intakes. The second nutrient pattern, full of 
SFA, MUFA, PUFA, and TFA and correlated with a lower 
intake of niacin, was named “animal protein”. 17.57% of 

Fig. 2  Nutrition patterns factor loadings showing the nutrients driving the nutrient patterns among Iranian women, including; Anim F: animal 
fat, Anim P: Animal protein, Calcium, CHO: carbohydrate, Chol: cholesterol, Fiber, Iron, Magnesium, MUFA: mono unsaturated fat, potassium, PUFA: 
poly unsaturated fat, Retinol, SFA: saturated fat, Selenium, Trans F: Trans-fat, veg F: vegetable fat, veg P: vegetable protein, vit B1: vitamin B1, vit B2: 
vitamin B2, vit B5: vitamin B5, vit B6: vitamin B6, vit B9: vitamin B9, vit B12:vitamin B12, vit C: vitamin C, Zinc, α-tocopherol, β-carotene
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all nutrient intakes were explained by this nutrient pat-
tern. Higher intakes of fiber, vitamin C, and potassium 
have been reported in the third nutrient pattern. So, it 
was characterized as “vegetables” and includes 16.25% 
of overall nutrient intakes. Nutrient pattern 4, correlated 
with higher amounts of vegetable protein, alpha-tocoph-
erol, and magnesium was considered a “nuts and seeds” 
nutrient pattern.

The general characteristics of participants across ter-
tiles of nutrient patterns have been described in Table 2. 
Educational level was higher in subjects in the highest 
tertile versus the lowest tertile of the first nutrient pat-
tern (P < 0.01). Women in the third tertile of nutrient pat-
tern 2 were younger (P = 0.005) and had lower BMI levels 
(P = 0.007) in comparison with the first tertile. On the 
other hand, the mean age (P = 0.007) and physical activ-
ity (P =  < 0.01) of participants were higher in the highest 
tertile compared with the lowest tertile of the nutrient 

pattern 3. People in the highest tertiles of nutrient pat-
tern 4 were also more physically active (P < 0.01) and had 
higher educational levels (P = 0.03).

The energy-adjusted dietary intakes of participants 
across tertiles of nutrient patterns have been shown in 
Table  3. Consumption of animal protein, carbohydrate, 
saturated fatty acids (SFAs), fiber, cholesterol, retinol, 
beta-carotene, calcium, magnesium, iron, zinc, selenium, 
potassium, vitamins B1, B2, B5, B6, B12, folate and vita-
min C were significantly higher in the third tertile com-
pared with the first tertile of nutrient pattern 1 (P < 0.01). 
However, significantly lower intakes of niacin, mono-
unsaturated fatty acid (MUFA), polyunsaturated fatty 
acids (PUFAs), and trans fatty acids (TFAs) have been 
observed in highest versus lowest tertile of this nutrient 
pattern. Intakes of vegetable protein, cholesterol, retinol, 
cobalamin, alpha-tocopherol, SFA, mono-unsaturated 
fatty acids (MUFAs), PUFAs, and TFAs were significantly 
higher in the third tertile compared with the first tertile 
of nutrient pattern 2. While the overall consumption of 
animal protein, carbohydrate, fiber, beta carotene, thia-
min, riboflavin, niacin, pantothenic acid, folate, vitamin 
C, calcium, magnesium, iron, zinc, selenium and potas-
sium significantly reduced in highest tertile in compari-
son with the lowest tertile of the second nutrient pattern. 
The highest tertile of nutrient pattern 3, compared to the 
lowest tertile, was significantly associated with higher 
intakes of carbohydrate, fiber, beta carotene, vitamins 
B1, B2, B5, B12, C, and folate, alpha-tocopherol, calcium, 
magnesium, iron, and potassium, and lower intakes of 
cholesterol, retinol, niacin, zinc, selenium, SFA, PUFA, 
MUFAs, and TFAs. Higher, statistically significant con-
sumption of animal protein, vegetable protein, car-
bohydrate, fiber, cholesterol, beta carotene, thiamin, 
riboflavin, pantothenic acid, folate, cobalamin, vitamin C, 
alpha-tocopherol, calcium, magnesium, iron, zinc, sele-
nium, PUFAs, and potassium was observed in the high-
est tertile of nutrient pattern 4 compared to the lowest 
tertile. However, the third tertile of this nutrient pattern 
compared to the first tertile was significantly associated 
with lower intakes of niacin, SFA, MUFA, and TFA.

Crude and adjusted Odds Ratios and 95% CIs of breast 
cancer across tertiles of each nutrient pattern have 
been shown in Table  4. No significant association was 
observed between the first nutrient pattern and the risk 
of breast cancer either in crude or adjusted models. A 
significant direct relationship has been shown between 
the second nutrient pattern and the risk of breast can-
cer after controlling for age and energy intake in model 
A (OR = 1.41, 95% CI: 1.03,1.95, P = 0.03). However, no 
increase in the risk of breast cancer was observed by 
adherence to the second pattern after further adjust-
ments for physical activity, educational level, family 

Table 1  Factor loading matrix for four factors representing major 
nutrient patterns in a case–control study of breast cancer in Iran

Absolute values < 0.30 were excluded from the table for simplicity

Nutrients Factor 1 Factor 2 Factor 3 Factor 4

Animal protein 0.3120

Vegetable protein 0.4626

Carbohydrate

Fiber 0.3738

Cholesterol

Retinol 0.3129

Beta-carotene

Thiamin

Riboflavin 0.3593

Niacin -0.3558

Pantothenic acid 0.3096

Pyridoxin

Folate

Cobalamin 0.3719

Vitamin C 0.4041

Alpha-tocopherol 0.4269

Calcium 0.3294

Magnesium 0.3960

Iron

Zinc

Selenium

Saturated fat 0.4050

Monounsaturated fat 0.4124

Polyunsaturated fat 0.3697

Trans fatty acid 0.3725

Potassium 0.3920

Explained variance (%) 21.53 17.57 16.25 11.13

Cumulative explained variance 
(%)

21.53 39.11 55.36 66.49
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history of breast cancer, smoking, marriage status, and 
BMI in model B. Adherence to the third nutrient pattern 
has been associated with a reduction in the risk of breast 
cancer after adjusting for age and energy intake in the 
first model (OR = 0.69, 95% CI: 0.50, 0.95, P = 0.02). This 
relationship was also significant after further adjustments 
for other potential covariates in model B (OR = 0.70, 
95% CI: 0.50, 0.97, P = 0.03). The relationship between 
nutrient pattern 4 and the risk of breast cancer was not 
significant in crude or adjusted models. There was no 

significant interaction effect between nutrient patterns 
and menopausal status for risk of BC in whole population 
after controlling for confounders.

Table 5 shows the stratified association between nutri-
ent pattern and the risk of breast cancer among pre and 
post-menopause subjects. Adhering to the third nutri-
ent pattern was indirectly associated with breast cancer 
risk in crude and adjusted models among premenopausal 
women (OR = 0.59, 95%CI: 0.39–0.89, P = 0.01). However, 
the relationship between other nutrient patterns and the 
odds of breast cancer was not significant. On the other 
hand, A significant inverse relationship was estimated 
between the first nutrient pattern and the risk of breast 
cancer after adjusting for age and total energy intake in 
the first model among post-menopausal women. This 
association was not significant in the model B after fur-
ther controls for physical activity, BMI, marital status, 
education, previous history of breast cancer, smoking, 
and parity. Moreover, following the second nutrient pat-
tern (animal protein pattern) was correlated with an 
increase in the risk of breast cancer in crude and partial 
adjustment models for age and energy intake. However, 
this relationship was no longer significant in the fully 
adjusted model among this population. No significant 
association was observed between other nutrient pat-
terns and the risk of breast cancer among post-menopau-
sal participants.

Discussion
In the current study, we evaluated the relationship 
between nutrient patterns and the risk of breast cancer 
in the context of a large case–control study. Four major 
nutrient patterns were diagnosed. The third nutrient pat-
tern which was high in dietary fiber, potassium, and vita-
min C was associated with a significant reduction in the 
risk of breast cancer in partial and fully adjusted models. 
This relationship was also significant in pre-menopausal 
but not post-menopausal women.

Few studies have examined the correlation between 
several nutrient patterns and the risk of breast cancer, 
previously. For example, a case–control study was car-
ried out on a population of 401 healthy and patient Ira-
nian women in 2018. In line with our results, this study 
has found an inverse relationship between following a 
nutrient pattern, characterized by higher intakes of B 
vitamins, potassium vitamin C, fiber, magnesium, iron, 
selenium, zinc, protein, carbohydrate, and calcium, and 
the risk of breast cancer. However, this relationship was 
not adjusted for energy intake in this study [18]. Despite 
these results, another case–control study conducted on 
400 Jordanian women has shown a direct association 
between following the “vitamin C and beta-carotene” 
nutrient pattern and the risk of breast cancer [17]. This 

Table 4  Odds ratio and 95% confidence interval of breast cancer 
across tertile of nutrient patterns among all women

Model A: adjusted for age and energy

Model B: adjusted further for physical activity, education, family history of breast 
cancer, cigar smoking, marital status, parity, and BMI

*Interaction between nutrient patterns (NP1, NP2, NP3 and NP4) with 
menopausal status

T1 T2 T3

Pattern 1 (case/
control)

173/167 156/167 144/167

Score (< -1.03) (1.02–0.62) (> 0.62) P trend

Unadjusted 
OR (95% CI)

Reference 0.90 (0.66–1.22) 0.83 (0.61–1.13) 0.24

Model A (95% CI) Reference 0.93 (0.68–1.28) 0.82 (0.60–1.13) 0.24

Model B (95% CI) Reference 0.98 (0.71–1.37) 0.88 (0.63–1.22) 0.46

NP1*menopausal 
status

Reference 1.6 (0.79–3.24) 3.04 (0.84–10.91) 0.2

Pattern 2 (case/
control)

142/167 156/168 175/166

Score (< -0.81) (-0.80–0.58) (> 0.58)

Unadjusted 
OR (95% CI)

Reference 1.09 (0.79–1.49) 1.23 (0.91–1.68) 0.17

Model A (95% CI) Reference 1.26 (0.90–1.76) 1.41 (1.03–1.95) 0.03
Model B (95% CI) Reference 1.28 (0.90–1.82) 1.37 (0.98–1.92) 0.06

NP2*menopausal 
status

Reference 0.91 (0.65–1.29) 0.92 (0.66–1.28) 0.18

Pattern 3 (case/
control)

187/166 144/169 142/166

Score (< -0.94) (-0.93–0.54) (> 0.54)

Unadjusted 
OR (95% CI)

Reference 0.75 (0.55–1.02) 0.75 (0.55–1.03) 0.07

Model A (95% CI) Reference 0.72 (0.52–0.98) 0.69 (0.50–0.95) 0.02
Model B (95% CI) Reference 0.71 (0.51–0.98) 0.70 (0.50–0.97) 0.03
NP3*menopausal 
status

Reference 0.76 (0.53–1.07) 0.63 (0.44–0.9) 0.59

Pattern 4 (case/
control)

196/166 126/168 151/167

Score (< -0.65) (-0.65–0.21)) (> 0.22)

Unadjusted 
OR (95% CI)

Reference 0.63 (0.46–0.86) 0.76 (0.56–1.03) 0.07

Model A (95% CI) Reference 0.64 (0.46–0.89) 0.79 (0.58–1.07) 0.12

Model B (95% CI) Reference 0.68 (0.48–0.95) 0.87 (0.63–1.20) 0.37

NP4*menopausal 
status

Reference 0.6 (0.43–0.84) 0.91 (0.65–1.28) 0.32
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pattern was characterized by higher intakes of vitamin C, 
fiber, iron, folic acid, SFA, and cholesterol. However, this 
study has also demonstrated that adherence to the “high 

fat” nutrient pattern, with higher values of MUFA, PUFA, 
vegetable fat, and vegetable protein was correlated with 
an increase in the risk of breast cancer. This association 

Table 5  Odds ratio and 95% confidence interval of breast cancer across tertile of nutrient patterns among pre and postmenopausal 
women

Model A: adjusted for age and energy

Model B: adjusted further for physical activity, education, family history of breast cancer, cigar smoking, marital status, parity, and BMI

Premenopausal
T1 T2 T3

Pattern 1 (case/control) 110/112 104/113 95/101

Score (< -1.03) (1.02–0.62) (> 0.62) P trend

Unadjusted OR (95% CI) Reference 0.93 (0.64–1.36) 0.95 (0.65–1.40) 0.81

Model A (95% CI) Reference 1.03 (0.70–1.51) 1.01 (0.68–1.49) 0.94

Model B (95% CI) Reference 1.13 (0.75–1.70) 1.03 (0.68–1.55) 0.85

Pattern 2 (case/control) 87/104 111/106 111/116

Score (< -0.81) (-0.80–0.58) (> 0.58)

Unadjusted OR (95% CI) Reference 1.25 (0.84–1.84) 1.14 (0.77–1.68) 0.52

Model A (95% CI) Reference 1.59 (1.04–2.44) 1.33 (0.89–1.99) 0.2

Model B (95% CI) Reference 1.63 (1.05–2.54) 1.27 (0.83–1.93) 0.33

Pattern 3 (case/control) 136/108 90/112 83/106

Score (< -0.94) (-0.93–0.54) (> 0.54)

Unadjusted OR (95% CI) Reference 0.63 (0.43–0.92) 0.62 (0.42–0.91) 0.01
Model A (95% CI) Reference 0.64 (0.43–0.95) 0.55 (0.37–0.82) 0.003
Model B (95% CI) Reference 0.64 (0.42–0.96) 0.59 (0.39–0.89) 0.01
Pattern 4 (case/control) 131/101 76/117 102/108

Score (< -0.65) (-0.65–0.21)) (> 0.22)

Unadjusted OR (95% CI) Reference 0.50 (0.33–0.73) 0.72 (0.50–1.05) 0.08

Model A (95% CI) Reference 0.52 (0.34–0.78) 0.76 (0.52–1.11) 0.15

Model B (95% CI) Reference 0.56 (0.36–0.86) 0.83 (0.55–1.24) 0.35

Postmenopausal
Pattern 1 (case/control) 59/51 49/50 47/64

Score

Unadjusted OR (95% CI) Reference 0.84 (0.49–1.45) 0.63 (0.37–1.07) 0.09

Model A (95% CI) Reference 0.77 (0.43–1.35) 0.59 (0.34–1.01) 0.05
Model B (95% CI) Reference 0.76 (0.42–1.39) 0.67 (0.37–1.19) 0.17

Pattern 2 (case/control) 50/61 44/60 61/44

Score

Unadjusted OR (95% CI) Reference 0.89 (0.52–1.53) 1.69 (0.98–2.89) 0.05
Model A (95% CI) Reference 0.84 (0.47–1.48) 1.74 (1.01–3.03) 0.04
Model B (95% CI) Reference 0.85 (0.46–1.55) 1.71 (0.96–3.05) 0.06

Pattern 3 (case/control) 49/53 50/55 56/57

Score

Unadjusted OR (95% CI) Reference 0.98 (0.56–1.69) 1.06 (0.62–1.81) 0.81

Model A (95% CI) Reference 0.95 (0.55–1.65) 1.06 (0.61–1.82) 0.81

Model B (95% CI) Reference 0.90 (0.50–1.61) 1.04 (0.59–1.85) 0.86

Pattern 4 (case/control) 63/63 46/48 46/54

Score

Unadjusted OR (95% CI) Reference 0.95 (0.56–1.63) 0.85 (0.50–1.44) 0.55

Model A (95% CI) Reference 0.93 (0.53–1.63) 0.84 (0.49–1.43) 0.54

Model B (95% CI) Reference 0.95 (0.52–1.74) 0.96 (0.54–1.68) 0.88
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might support the results of the current study. A reduc-
tion in the risk of BC was also observed by following the 
“calcium, phosphorus, and vitamin D” nutrient pattern 
in this investigation. Contrary to our results, a case–con-
trol study in Italy, found an inverse association between 
following the patterns named “animal product” and 
“unsaturated fatty acid” and the risk of breast cancer. 
These nutrient patterns were rich in animal protein, SFA, 
cholesterol, PUFA, MUFA, vitamin E, and animal and 
vegetable fats [20]. However, aligned with our results, a 
case–control study has shown an increase in the risk of 
breast cancer by following the “high meat” nutrient pat-
tern (rich in SFA, MUFA, protein, and cholesterol). A 
significant inverse relationship was also observed by 
adherence to the “antioxidant” pattern (rich in vitamin 
C, vitamin E, flavonoids, glucose, and fructose) [21]. A 
prospective cohort study on 334,850 European women 
(EPIC study) has also suggested lower risks of breast can-
cer in correlation with following the “vegetables, fruits, 
and cereals” nutrient pattern (full of beta-carotene, fiber, 
vitamin C, and folate) [19].

In the present study, we found an inverse relationship 
between following a nutrient pattern, rich in vitamin C, 
potassium, and dietary fiber, and the risk of breast cancer. 
The protective role of these nutrients in the management 
of breast cancer has been assessed in several studies. For 
example, a meta-analysis of 69 observational studies has 
suggested a significant decrease in breast cancer inci-
dence and mortality through higher vitamin C intakes 
[12]. Moreover, greater dietary vitamin C intakes before 
BC diagnosis have also been found to diminish BC death 
cases in a prospective cohort study [31]. On the other 
hand, a significant increase in the survival and recovery 
of BC was also observed through consuming vitamin C 
supplements in the first 6 months after BC diagnosis in 
a four-year longitudinal study [32]. Potassium has also 
been shown to be able to potentiate the antitumor effects 
of vitamin C in an in-vitro investigation [33]. the preven-
tive effects of dietary fiber on the risk of breast cancer 
in both pre and post-menopause women have also been 
confirmed in a meta-analysis of 17 prospective longitu-
dinal studies [34]. Enhancing the dietary intake of fruits 
and vegetables, which are rich in fiber, vitamin C, and 
potassium has also been reported to reduce the odds of 
breast cancer [35]. The risk of breast cancer has also been 
stated to be decreased by consuming fruits and vegeta-
bles in a meta-analysis of 15 observational studies [36].

Several mechanisms might explain the relationship 
between the third nutrient pattern and the odds of 
breast cancer. First, vitamin C might be able to sup-
press hydrogen peroxide (H2O2) secretion which is 
an important factor in cancer cell proliferation [37–
39]. Dietary fiber, on the other hand, might have a 

decreasing function in estrogen enterohepatic circu-
lation [40]. Fiber fermentation might lead to the pro-
duction of short-chain fatty acids (SCFA) [41] with 
anti-inflammatory effects [42]. It has also been claimed 
that a combination of soluble and insoluble dietary fib-
ers might play a protective role in breast tumorigenesis 
in rats [43].

The current study has some limitations. First, as a 
case–control study, selection and recall biases might 
not be avoidable. We tried to decrease these biases by 
choosing a control group among the patients’ families 
with almost similar properties to the case group. Col-
lecting the patients who have been referred to the hos-
pital might also help to reduce selection biases in the 
case group. Second, using FFQ to assess the individu-
als’ intake might lead to some amounts of misclassifica-
tion. Moreover, it might not be possible to define the 
causality due to the case–control design. This study has 
also some strengths. For example, applying validated 
FFQs along with twelve dietary recalls might limit the 
possible recall biases of case–control studies. Moreo-
ver, a wide age range of the participants (19 to 80) 
can increase our results’ validity. Finally, assessing the 
relationship between nutrient patterns and the risk of 
breast cancer in both pre and post-menopausal situa-
tions separately has provided the possibility to reduce 
the effects of this status on our results.

In conclusion, we investigated that the third nutrient 
pattern, which was rich in dietary fiber, potassium, and 
vitamin C, and was characterized as the “vegetables” 
nutrient pattern, might reduce the risk of breast cancer 
both in general and pre-menopausal women.
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