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Background: Epidemiological studies have shown the robust link between breast cancer and dietary
pattern. This study aims to examine the association of breast cancer with dietary patterns among
Pakistani women. Method: This case-control study was carried out in multiple tertiary care facilities.
Newly diagnosed primary breast cancer patients were recruited as cases (n=408); age matched controls
(n=408) were randomly selected from the general population. Data on required parameters were
systematically collected using subjective and objective tools. Factor and Principal Component Analysis
(PCA) techniques were used to extract women’s dietary patterns. Results: Four dietary patterns were
identified based on eigenvalue >1; (i) veg-ovo-fish, (ii) meat-fat-sweet, (iii) mix (milk and its products,
and gourds vegetables), and (iv) lentils-spices. Results of the multiple regressions were displayed as
adjusted odds ratio (Adj. OR) and their respective confidence intervals (95% CI). After adjusted for
potential confounders, veg-ovo-fish dietary pattern was found to be robustly associated with a lower
risk of breast cancer among women (Adj. OR: 0.68, 95% CI: (0.46-0.99, p<0.01). Conclusion:
Attachment to the diets majorly composed of fresh vegetables, and high quality protein sources may

contribute in lowering the risk of breast cancer among women.
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INTRODUCTION

A tumour or lump in the breast resulting from
abnormal cell division leads to cancer; its incidence
has elevated over the last few decades.' A grave public
health concern is posed by breast cancer (BC), which
is the 2™ highest contributor to the cancer disease load
around the world.> Globally, around 2 million women
were the victim of BC in 2020, out of whom 0.7
million mortalities took place.’ The rate of BC is
expected to be increased worldwide by 46% up to
2040, and thus will be major cause for mortalities
among women 2040.* Increasing trend in the BC has
also been observed among all age women in Pakistan;
every one in nine women falling into the disease at
some point, have 2.5 times higher incidence than its
neighbour and becoming Asia’s country with the
highest BC incidence.” Shaukat ef al® reported that of
all the cancers, 34.6% is contributed by BC. They
suggested multiple attributable factors for the
incidence of BC in different geographical settings.’
Commonly reported factors include a broad list of
socioeconomic and lifestyle related correlates of BC in
different population and sites. In the recent past,
behavioural modifications in dietary habits and
practices have been observed in association with
multiple non-infectious health disorders including BC.
The most commonly reported diet related factors for
BC incidence include straying away from traditional
diets, intake of high animal-sourced foods, vegetable
oils, refined sweeteners, and carbohydrates.”

Multiple observational studies on dietary
characteristics and BC incidence among women have
yielded inconsistent outcomes.® There has been
negligible research in this area, specifically focused on
dietary pattern among women with breast cancer, in
the North-west region of Pakistan. This study aims to
examine the association of BC with dietary pattern
among Pakistani women to explore the women’s
attachment with different dietary patterns and the risk
of BC in the North-west region of Pakistan.

MATERIAL AND METHODS

This case-control study was conducted at Out Patients
Department (OPD) of Oncology Units after seeking
ethical permission from the concerned bodies. Based on
gender, oncologist-confirmed histology, and the
presence of initial breast cancer, newly diagnosed (in the
last one month) women were selected randomly. Same
area residence, age-match (£2 years) were the
prerequisites of the hospital and visitor-based controls.
Both cases and controls were exposed to the same risk
factors, and the controls were remarkably similar to
cases in every aspect except for the presence of the
disease. Samples from areas of diversified geography
were selected with a sample size of 816 (408 each from
cases and controls). Consent from the subjects was
obtained. A structured questionnaire was developed on
which interviews were conducted with the respondents,
to collect data on multiple parameters and dietary
characteristics. Women’s anthropometric measurements
including weight, height, waist and hip circumferences
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were taken using standardized tools.” Body mass index
(BMI) and waist to hip ratio were calculated.'*""

Data on usual dietary intake was collected
using standardized food frequency questionnaire (FFQ).
Dietary intake data was used to extract women’s dietary
patterns by Principal Component Analysis (PCA) and
Factor Analysis (FA).

Data were entered into and analysed on SPSS-
20. Data was checked for normality, and entry errors
using descriptive statistics such as histogram, mean,
frequency, mode, median etc. before analysis.
Frequencies and percentages were calculated for
categorical variables. Student’s f-tests and Chi-square
tests were used for the comparisons of means and
percentages between the groups. Logistic regression
models were used to identify dietary patterns in
association with BC. Results of the regression models
were expressed as odds ratio (OR) with 95% confidence
intervals (CI) adjusted for potential confounders, and
p<0.05 was taken as statistically significant.

RESULT

Table-1 shows results on socio-demographic
characteristics of the groups. Mean differences in age
of cases and controls were non-significant. On an
average, more cases compared to controls were
formally illiterate (59% vs 41%, p<0.001). The
occupational status indicates that 53% of BC patients
were housewives and 33% were working women.
Among healthy individuals, 47% were housewives,
and 67% were working. There was a substantially
significant (p<0.05) difference in women’s position in
occupations. Data regarding marital status showed
non-significant differences which indicated that the
incidence of breast cancer was also equally prevalent
among single/unmarried and married women. Monthly
income of the control group was marginally higher in
comparison to cases (p=0.06). Results of the current
anthropometric status of the groups show that BC
patients had higher mean weight (Kg), BMI, waist
circumference (WC), and waist-hip ratio (WHR)
(»<0.05) as compared to healthy women.

FFQ data was used for identification of dietary
patterns using PCA technique. Data suitability for the
PCA (was confirmed by Kaiser-Meyer Olkin (KMO)
and Bartlett’s Test sampling adequacy measures. Based
on a similar nutrient profile, the one hundred and forty-
two FFQ food items were classified into 26 food classes.
After running the PCA and FA, 4 dietary patterns were
extracted based on eigenvalues >1. Factors were named
according to the food items retained. Figure-1 shows the
factor loadings of food items retained in each factors.

Associations of existing dietary patterns with
the onset of BC were explored by running adjusted
regression models (Table-2). Confounders included

women’s BMI and WC. Women with high attachment
(4™ quartile) with the Veg-Ovo-Fish patterns were more
protective for the onset of BC comparing to their
counterparts. These findings remained same in both
unadjusted and adjusted analysis (Adj. OR: 0.68, 95%
CI: 0.46-0.99, p<0.05). No significant associations of
other patterns with the BC were evident (p>0.05).

Table-1: Basic characteristics of the women by
case/control status [n(%)]

Mean=SD/n(%)

(Characteristics Total Cases |Controls| p
|Age 816 | 45+6.3 | 45+2.7 | >0.05
[Education

Tlliterate 505 | 297(59) | 208(41)

<10 years 74 | 27(37) | 47(63) <0.001

10-12 years 141 | 51(36) | 90(64) ’

>12 years 96 | 33(34) | 63(66)
(Occupational status

Housewives 702 | 370(53) | 332(47) 0,001

‘Working women 114 | 38 (33%) | 76(67%) )

House hold Income (Rs x1000)*| 816 | 24+1.01 | 27<1.11 | 0.06
Marital status

Single 86 [ 38 (44%) [48 (56%)[
Married 730 [370 (51%)[36 (49%) |
Family size” 816 | 7.140.21 | 74402 | 0.19
|Anthropometric
‘Weight (Kg) 816 | 64+£13 | 62+124 | <0.05
Body Mass Index (BMI) 816 | 244450 |23.7+4.1 | <0.05
‘Waist Circumference (Cm) 816 | 82+7.7 |80.847.7] <0.05
‘Waist to hip ratio (WHR) 816 | 0.80+£0.0 |0.79+0.0 | <0.05
*Average income in KP (2010-11), i.e,, Rs. 20,130, "Average family size
inKP,ie., 7
AllGreams
Yogurt 0.9 Beans
Wheat flour (home made foods) 08 Beef
07
Sweets 0.6 Cafinated Dimks
Starchy veg Chicken
Spices Colored Veg
Softdrinks Dry Nuts

Selads — — Egg

Fats

Rice pulses

Rice meat Fish

Mince Dishes Fried Foods

Milk Friuits & juices

Lentils Gourd Veg
Green Veg

Veg-Ovo-Fish — — Meat- Fat & Sweet Mixed ----Legumes

Figure-1: Rotated Factor Loadings of the

extracted dietary patterns

a: For simplicity, only classes of foods or averages with absolute
values greater than 0.2 were mentioned.

b: Factor scores are the same as a straight line between the food
products and the factor. Higher scores mean that the food products
have a greater proportion of variation in that factor. The orientation
of each food item’s relationship to the element is determined by
the sign of the scores.
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Table-2: Adjusted OR (95% CI) for breast cancer according to extracted dietary patterns

n (%) OR (95% CD

Dietary Pattern Quartile Cases Control Unadjusted Adjusted*

ls; quartile 106 (26) 98 (24) Reference Reference
. 2™ quartile 113 (28) 91 (22) 1.15 (0.78-1.69) 1.20 (0.81-1.78)
Veg-Ovo-Fish 39 quartile 104 (26) 90 (24) 0.96 (0.65-1.42) 1.07 (0.68-1.49)
4™ quartile 85 (21) 119 (29) 0.66 (0.45-0.98)* 0.68 (0.46-0.99)*

1" quartile 86 (21) 118 (29) Reference Reference
2™ quartile 103 (25) 101 (25) 1.26 (0.51-1.12) 1.28 (0.86-1.89)
Meat-Fat & Sweet 37 quartile 108 (27) 96 (23) 1.39 (0.94-2.06) 1.41 (0.95-2.10)
4" quartile 111.27) 93(23) 1.34 (0.91-1.98) 1.34 (0.90-2.0)

ls; quartile 117 (29) 87 (21) Reference Reference
. 2™ quartile 100 (25) 104 (25) 0.75 (0.51-1.12) 078 (0.53-1.16)
Mixed Pattern 37 quartile 93 (23) 111 (27) 0.72 (0.47-1.03) 0.73 (0.49-1.08)
4™ quartile 98 (24) 106 (26) 0.73 (0.49-1.07) 073 (0.49-1.08)

1* quartile 111 (27) 93 (23) Reference Reference
Legumes-Spices 2“3 quartile 110 27) 94 (23) 1.02 (0.69-1.50) 1.07 (0.72-1.60)
37 quartile 98 (24) 106 (26) 0.80 (0.54-1.18) 0.80 (0.55-1.23)
4™ quartile 89 (22) 115 (28) 0.70 (0.47-1.03) 0.70 (0.47-1.09)

*adjusted for body mass index, age, family size and total family income

DISCUSSION

Four dietary patterns, namely (i) Ovo-veg-fish, (ii)
meat, fat, and sweets, (iii) mixed (gourd, vegetable,
and dairy), and (iv) legume and spices, were identified
in this study. Women’s anthropometric measurements
including BMI, age, family size and total household
income were potential confounders for which
adjustment were taken in the regression models.
Attachment with the dietary pattern ‘Veg-Ovo-Fish’
was found a protective factor for BC in our study. A
significant difference in percent women attached with
this pattern was evident between the case-control
groups. The food items in the current survey were
chosen based on their availability and accessibility to
the general population living in the study area. A diet
constitutes balanced nutrients with diverse food groups
such as whole grain (like rice and wheat flour),
vegetables/fruits, meat, legumes, milk, and eggs to
supply carbohydrates, proteins, fats, and other
indispensable nutrients.

There is an association between eating
vegetables and having a lower risk of breast cancer as
they have anti-carcinogenic compounds like
phytosterols, vitamins C and E, and beta-carotene
providing protection by acting as antioxidants on
oestrogen  metabolism  and  reducing  cell
proliferation.'>" The results are statistically at par with
a previous study which asserted that eating eggs raises
free estradiol levels in the blood, resulting in greater
breast cancer prevention.'* The findings of one study
that are similar to our study suggest that the long chain
of omega-3 polyunsaturated fatty acids (PUFAs),
eicosapentaenoic acid (EPA), and docosahexaenoic
acid (DHA), inhibit proliferation by reducing
epidermal growth factor receptor and human epidermal
growth factor-2 signaling.”” Dietary heme iron, lipids,
and N-glycolylneuraminic acid which is found in red
meat are thought to have the potential to boost tumour

growth. Sugar has long been a staple of Pakistani
cuisine. This is assumed to be linked to greater insulin
sensitivity because of increased sugar consumption
leading to higher risk of breast cancer.'® According to
a study, individuals who consume a lot of milk
products are more likely to eat a lot of meat or other
high-fat foods which can increase their breast cancer
risk."”

Due to a population-based design, a relatively
large sample size, together with other strict quality
control measures (randomly matching cases and
controls, regular evaluation on the quality of collected
data, etc.), this study provides reliable evidence on the
association of dietary patterns and breast cancer among
Pakistani women. Nonetheless, we should keep in mind
that the dietary data collected through face-to-face
questionnaire interviews might not exactly reflect the
real diet due to recall bias."® Even though all cases were
newly diagnosed; it is possible that subjects will change
their dietary habits after being diagnosed with breast
cancer. However, women were asked for any
modification in the frequency consumption of food
items after being diagnosed. Available evidence on the
possible mechanism of the observed associations of
dietary patterns with breast cancer is still sparse and a
potential protective effect of the traditional Pakistani
pattern needs to be further studied.

CONCLUSION

Attachment to the diets majorly composed of fresh
vegetables, and high quality protein sources may
contribute in lowering the risk of breast cancer among
women. The vegetable-ovo-fish dietary pattern may
protect against breast cancer in women in Pakistan.

LIMITATIONS

The dietary questionnaire did not contain portion size,
making it not possible to estimate nutrient
consumption.

http://www.pps.org.pk/PJP/17-4/Huma.pdf 37


http://www.pps.org.pk/PJP/17-4/Huma.pdf

Pak J Physiol 2021;17(4)

REFERENCE

1.

Smith RA, Andrews KS, Brooks D, Fedewa SA,
Manassaram-Baptiste D, Saslow D, et al. Cancer screening in
the United States, 2018: a review of current American Cancer
Society guidelines and current issues in cancer screening. CA
Cancer J Clin 2018;68(4):297-316.

Siegel R, Ma J, Zou Z, Jemal A. Cancer statistics, 2014. CA
Cancer J Clin 2014;64(1):9-29.

Sung H, Ferlay J, Siegel RL, Laversanne M, Soerjomataram I,
Jemal A, et al. Global cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in
185 countries. CA Cancer J Clin 2021;71(3):209-49.

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal
A. Global cancer statistics 2018: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185
countries. CA Cancer J Clin 2018;68(6):394-424.

Mustafa A, Khalil KU, Bashirullah N, Iftikhar B. Risk factors of
breast cancer in female at Irnum Cancer Hospital, Peshawar. J
Med Sci 2017;25(2):273-8.

Shaukat U, Ismail M, Mehmood N. Epidemiology, major risk
factors and genetic predisposition for breast cancer in the
Pakistani  population. =~ Asian Pac J Cancer Prev
2013;14(10):5625-9.

Abdel-Maksoud MF, Risendal BC, Slattery ML, Giuliano AR,
Baumgartner KB, Byers TE. Behavioral risk factors and their
relationship to tumor characteristics in Hispanic and non-
Hispanic white long-term breast cancer survivors. Breast Cancer
Res Treat 2012;131(1):169-76.

Baker P, Machado P, Santos T, Sievert K, Backholer K,
Hadjikakou M, et al. Ultra-processed foods and the nutrition
transition: Global, regional and national trends, food systems
transformations and political economy drivers. Obes Rev

10.

11.

12.

13.

14.

15.

16.

17.

18.

2020;21(12):e13126.

Komen SG. Quick Guide for the Most Commonly Used Breast
Cancer Statements. Susan G. Komen® 2017.

WHO. WHO child growth standards: length/height-for-age,
weight-for-age, weight-for-length, weightfor-height and body
mass index-for-age: methods and development: World Health
Organization; 2006.

World Health Organization. Waist circumferenceand waist-hip
ratio: report of a WHO expert consultation, Geneva, 8-11
December 2008.

Ge K. The transition of Chinese dietary guidelines and the food
guide pagoda. Asia Pac J Clin Nutr 2011;20(3):439-46.

Cui X, Q Dai, M Tseng, X -O Shu, Y -T Gao and W Zheng.
2007. Dietary patterns and breast cancer risk in the shanghai
breast cancer study. Cancer Epidemiol Biomarkers Prev
2007;16(7):1443-8.

Fabian CJ, Kimler BF, Hursting SD. Omega-3 fatty acids for
breast cancer prevention and survivorship. Breast Cancer Res
2015;17(1):62.

Sanchez-Zamorano LM, Angeles-Llerenas A, Salinas-
Rodriguez A, Lazcano-Ponce EC, Romieu I, Pérez-Rodriguez E,
et al. Synergistic action of folate intake and testosterone
associated with breast cancer risk. Nutr Res 2019;71:100-10.
Seely S, Horrobin DF. Diet and breast cancer: the possible
connectionwith ~ sugar  consumption. Med Hypotheses
1983;11(3):319-27.

Terry P, Suzuki R, Hu FB, Wolk A. A prospective study of
major dietary patterns and the risk of breast cancer. Cancer
Epidemiol Biomarkers Prev 2001;10(12):281-5.

Edefonti V, Randi G, La Vecchia C, Ferraroni M, Decarli A.
Dietary patterns and breast cancer: a review with focus on
methodological issues. Nutr Rev 2009;67(6):297-314.

Address for Correspondence:
Ms. Huma Nageeb, PhD Scholar, Human Nutrition & Dietetics Department, The University of Agriculture, Peshawar,
Pakistan. Cell: +92-331-9054088

Email: nutritionist.khan@gmail.com

Received: 3 Nov 2021

Contribution of Authors:

HN: Data collection and paper writing

ZUD: Topic selection, study design, data analysis and help in writing

SS: Review research paper
Z1: Review research paper, rephrasing and grammar correction

IK:

Help in review research paper

Disclaimer: This article is part of a PhD thesis
Conflict of interest: None
Funding: None

Reviewed: 29 Dec 2021

Accepted: 29 Dec 2021

38

http://www.pps.org.pk/PJP/17-4/Huma.pdf


http://www.pps.org.pk/PJP/17-4/Huma.pdf
mailto:nutritionist.khan@gmail.com

