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AN ABSTRACT OF THE THESIS OF

Yasmine Sam Aridi for Master of Science
Major: Nutrition

Title: Adherence to the Mediterranean Diet and Dietary Composition among Breast
Cancer Female Patients in Beirut, Lebanon: A Cross-Sectional Study

Breast cancer is the most commonly diagnosed cancer site among women
worldwide, and the second most common cause of cancer mortality. Breast cancer rates
differ vastly between geographical areas, countries, and within the same country. In
Lebanon, the proportion of breast cancer to all other sites of tumor is 38.2%; these rates
are still lower than those observed worldwide, but remain the highest among Arab
countries. Studies and evidence based reviews show a strong association between breast
cancer development and prognosis and dietary habits, specifically the Mediterranean
diet (MD). As such, the aim of this study is to examine dietary composition and
adherence to the MD among a sample of 182 breast cancer female patients in Beirut,
Lebanon. Subjects were recruited from two major hospitals; a private medical center
and a philanthropic hospital; all subjects were administered two questionnaires: socio-
demographics and dietary intake evaluation. Five Mediterranean scores were calculated
from the dietary questionnaire: MS, MSDPS, PMDI, PREDIMED and DDS. The mean
age of the participants was 53.78 years, and overall adherence to the Mediterranean diet
(MD) was low since the sample means of 3 out of the 5 calculated scores were less than
the scores’ median values. Given that 4 out of the 5 Mediterranean scores significantly
varied between the recruitment sites, women in the private medical center were found to
adhere more to the MD. Our results also show that the majority of the sample
population’s intakes are exceeding the recommendations for total and saturated fat,
while meeting the requirements for fiber, EPA, DHA and Linolenic Acid. Participants
in the private medical center were consuming significantly more calories,
carbohydrates, fiber, sugar, Lycopene, Calcium, Iron and Folate and less fat. After
conducting multivariate linear regression analyses, the following statistically significant
results were observed: positive associations between MD (CPMDI, PREDIMED) and
monthly income & current state of health, while negative associations between MD
(MSDPS, PREDIMED) and age & employment status. Our findings indicated a low
overall adherence to the MD and identified factors associated with it; which suggests a
need to address dietary habits among BC patients in Lebanon, specifically encouraging
them to adhere to their traditional Mediterranean diet.
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CHAPTER |

LITERATURE REVIEW

A. Breast Cancer

1. Prevalence of Breast Cancer

Breast cancer is the most commonly diagnosed site of cancer among women
worldwide. In the year 2012, it accounted for 25% of newly diagnosed cancer cases in
women (Ferlay et al, 2012). One in 8 women, who will live more than 70 years, will
develop breast cancer in their lifetime (American cancer society, 2006). The highest
incidences of breast cancer occur in the US and some European regions, with Belgium
being the first, followed by Denmark and France (Ferlay et al, 2012). On the other hand,
Africa, South America, and Asia ranked the lowest incidence rates (CDC, 2013).
According to the CDC, breast cancer is also the most common cause of mortality due to
cancer among Hispanic women, and the second most common cause among women
from other races, the first being lung cancer. In the year 2010, 40,996 females in the
United States died due to breast cancer (CDC, 2013). Some common reasons for the
high prevalence of breast cancer in the US may be, low number of pregnancies, delayed
child bearing age, hormonal replacement therapy, and increased awareness about
mammography screening (Jemal et al, 2010). However, studies show a decreasing trend
in breast cancer rates in the US, UK, France and Australia, and an increase in some
European countries, Asia and Africa. This increase might be due to unsuitable lifestyle
habits, low number of children per family, decreased physical activity and obesity
(Jemal et al, 2010). Even though Belgium, Denmark and France had the highest rates of

BC, when assessing the 5-years post diagnosis survival rate they also ranked the top 3;
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whereas, Africa and Asia ranked last. This discrepancy might be due to early detection
of the BC, and different management techniques used in various countries; as well as,

the availability and accessibility of primary health care (Ferlay et al, 2013).

Rates of total deaths due to cancer vary vastly from one country to the other in
the Mediterranean region (Fig.1). Countries in the low to middle income category seem
to have the lowest rates of percentage total deaths due to cancer; rates in Egypt and
Morocco are 14% and 11% respectively. On the other hand, countries that fall in the
highest category of income also have the highest rates; rates in France, Italy, Malta and
Spain are 31%, 29%, 31% and 28% respectively. Percentage to total death due to cancer
in Algeria, a country in the upper middle category of income, was the lowest, 10%; in
the contrary, rates in Lebanon (same income category as Algeria) are similar to those
observed in high income countries, 22% (WHO, Non-communicable Diseases Country

Profiles, 2014).

Breast cancer rates also differ even within the same region, for example, the
Mediterranean region shows vast differences as well. Southern Europe exhibits the
highest rates of BC incidence among this region, with rates up to 75/100,000 adult
female. On the other hand, North Africa and West Asia have relatively lower rates,
around 40/100,000 adult female. France and Italy have the highest rates of BC incidence
in the Mediterranean region, and the best 5 year post diagnosis survival rates. In
contrast, Turkey, Morocco and Syrian Arabic Republic have incidence rates between
38- 40/100,000 female, the lowest in the region (WHO, Cancer Country Profiles, 2014).
However, the mortality rates due to breast cancer are somehow similar between these
three areas, mortality rate around 18-20/100,000 female; Spain had the lowest rate in the

European regions, 12/100,000 (Globocan, 2013). Spain and Turkey had the lowest rates
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of BC mortality, around 16%; whereas, Morocco had the highest rate, 27.6% (WHO,

Cancer Country Profiles, 2014).

2. Breast Cancer Rates in Lebanon

Lebanon, a country on the Eastern Mediterranean coast, has a BC incidence rate
of 79.1/100,000 female, this number falls in between other rates observed in the
Mediterranean region. However, rate of BC mortality in Lebanon is 26.2%, similar to
that observed in Morocco, noting one of the highest rates in the region. In 2014, 1, 934
Lebanese women developed BC, of which, 550 died (WHO, 2014). Studies show that
about 49% of Lebanese females diagnosed with BC are less than 50 years old, as
compared to a 25- 30% in the US and Europe (EIl Saghir et al, 2007). One reason could
be the age distribution in Lebanon is skewed towards the younger age groups (Lakkis et
al, 2010). Therefore, the Lebanese Ministry of Public Health started a screening
campaign in 2002 in which discounts were offered on mammography for women aged
more than 40 years (Lakkis et al, 2010). The life expectancy and median age of the
population in Lebanon is expected to increase to 78.7 and 41.7 years respectively in
2050, which will lead to an increased prevalence of different types of cancers
(Shamseddine et al, 2014). This 10 year projection study expects an increased incidence
of cancer to 339.5 cases/ 100,000 female in Lebanon in 2018, of which breast cancer

will be the most prevalent 137 cases/ 100,000 (Shamseddine et al, 2014).



3. Risk Factors for BC

The risk factors for breast cancer are many; some of them are factors that can be
avoided or changed; whereas, other factors are predetermined. Some of the
predetermined factors include, age, race, breast density, family history and genetic
mutations. For example, age is directly proportional to BC risk; women above the age of
50 years and have went through menopause have the highest risk of developing BC. As
for race, white women, compared to African-Americans, also have an increased risk of
developing BC. Likewise, higher breast density, denoting more gland tissue rather than
fat cells, is a risk factor for BC. Lastly, women who have a family history of BC or have
mutations in the BRCA 1 and 2 genes, tumor suppressor genes, also have an increased

risk of developing BC (NHS, Breast Cancer-Causes, 2014; Breastcancer.org, 2014).

Risk factors that can be avoided included women’s age at first pregnancy, usage
of hormone replacement therapy or contraceptive pills; as well as, some nutrition and
lifestyle related factors. Women who have their first child when they are above 30 years
are at risk of developing BC; being pregnant at a young age exerts a protective effect
against BC. Estrogen and progesterone exposure through birth control pills and
hormone replacement therapy increases the risk of BC; however, upon stopping their

usage, BC risk diminishes (NHS, Breast Cancer-Causes, 2014; Breastcancer.org, 2014).

B. Nutrition and Lifestyle Related Risk Factors of Breast Cancer
1. Over-weight and Obesity

Overweight and obesity are responsible for 44% of diabetes burden, 23% of
ischemic heart disease burden, and 7%- 41% of certain cancer burdens (WHO, Obesity

and Overweight, 2014). The most common sites of cancers that result from excessive
4



body weight and obesity are: esophagus, pancreas, colon and rectum, breast,

endometrium, Kidney, thyroid, and gallbladder (National Cancer Institute, 2012).

Overweight and obesity are a major health issue, even in the traditionally
healthy Mediterranean countries, with increasing yearly incidence rates. More than half
of the adult population in the majority of countries residing on the Mediterranean Sea
are either OW or obese. The North African region holds the highest prevalence of OW
and obesity; 2014 rates in Egypt, Libya and Morocco are 66%, 68% and 58.4%
respectively (Fig.2). Whereas the Southern European region had the lowest rates,
prevalence in Greece, France and Italy is 54%, 52.6% and 52%. Prevalence of OW and
obesity in Lebanon is similar to that in the North African region, which is relatively
high, 67.4% (WHO, Cancer Country Profiles, 2014). Worldwide, specifically among
people aged 20 years and above, the rates of overweight and obesity are 35% and 11%

respectively; of which more than half are women.

In pre-menopausal women, obesity has been linked to breast cancer mainly by
increased anovulation which in turn may lead to breast cancer (Vecchia et al., 2011). In
relation to post-menopausal breast cancer risk, overweight and obese women have low
levels of sex-hormone binding globulin, and high levels of circulating estrogen since the
main source of estrogen after menopause is the adipose tissue (Vecchia et al., 2011). As
a result, obesity has been strongly linked to Estrogen Receptor positive (ER+) breast
cancer (Cleary et al., 2009). Obesity has been also shown to increase levels of
circulating insulin and insulin resistance both of which play a role in increased risk of
breast cancer (Xue et al., 2007). Moreover, obesity is linked to elevated leptin synthesis

which is a risk factor for breast cancer development.



Overweight and obese pre-menopausal women, as compared to women with
BMI < 25 Kg/ m?, were at a 59% and 70% increased risk of developing breast cancer
respectively (Cecchini et al., 2012). Women with increasing leptin levels (5.6- 10.9 ng/
ml) had a significantly increased risk of developing breast cancer, P trend =0.039 (Wu
et al., 2009). Compared to pre-menopausal women with BMI< 25 Kg/ m?, overweight
and obese women have HR of 1.59 (1.05-2.42) and 1.70 (1.10-2.63) respectively of

developing breast cancer (Cecchini et al., 2012).

Nichols et al. (2009) showed that BC women who were obese prior to their
diagnosis, compared to women with normal BMI, were about 50% more likely to die
due to any cause, 95% CI (1.17-1.98). On the other hand, obese women post-
diagnostically had a 2 times higher risk of BC mortality, 95% CI (1.43-3.64). In another
cohort study, a significant association was also found between pre-diagnostic BMI and
BC related mortality; obese premenopausal women were 2 times more likely to die
compared to those with a BMI= 21-22, 95% CI (1.13-3.61). Moreover, BC women who
gained 0.5- <2 Kg/m?and 2 Kg/m? or more had a RR= 1.40 95% CI (1.02-1.92) and
1.53 95% CI (1.04-2.24) of BC recurrence, P-trend=0.03. On the contrary, only women
who gained 2 Kg/m? or more were 78% more likely to have an elevated tumor size with
a 95% CI (1.20-2.64), compared to those who maintained their BMI (Kroenke et al.,

2005).



2. Diabetes Type 2

Overweight and obesity can in-turn lead to diabetes type 2, another factor
associated to an elevated risk of developing BC. Excess body weight, specifically in the
abdominal area causes insulin resistance, which, in turn, advances to cause diabetes.
Women that are at greater risk of developing DM2 are those whose waist circumference
is 80 cm or more (NHS, 2014). Diabetes type 2 is a growing concern since, according to

a CDC report, 95% of all diabetics are diagnosed with type 2 DM (CDC, 2011).

According to the WHO, the global prevalence of DM2 among adults was 9% in
2014. In 2012, 1.5 million people died as a direct consequence of DM2; as a result,
researchers predict that DM2 will be the 7th global leading cause of death in 2030
(WHO, 2015). In 2014, Morocco exhibits the highest percentage of total deaths due to
diabetes; 12%; Algeria and Cyprus followed with rates equal to 7% (Fig.1). On the
other hand, Egypt and Greece had the lowest rates in the Mediterranean region, with
only 1% of the countries’ total death due to diabetes. Malta, France and turkey also had
low rates, 2%; followed by Spain 3%. Finally, diabetes accounted for 4% of the total

deaths in Lebanon (WHO, Non-communicable Diseases Country Profiles, 2014).

Patients with DM2 usually suffer from hyper-insulinemia, increased body mass
index, and insulin resistance, all of which have been linked to breast cancer. DM2 is
related to increased risk for BC by 2 pathways; either directly or indirectly. An
increased insulin level by its own has direct effects on breast tissue and through
inducing hyper-insulinemia (\Vona- Davis, L, 2007). Indirectly, through the inhibition of
SHBG which will in turn lead to an increase in sex steroid; in addition, to an increase in
IGF1. All the mentioned changes in the hormonal level will result in abnormal or

imbalanced growth at the cellular level (Lawlor, DA, 2004). Moreover, insulin or
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secretogogues administered by diabetic patients can further increase the risk of BC
(Bowker, SL, 2006). On the other hand, Metformin was shown to decrease the risk of
breast cancer among diabetic patients; diabetics taking Metformin for > 5 years had an
OR=0.44 95% CI 0.24-0.82 of developing BC as compared to diabetics not taking this

medication (Bodmer, M, 2010).

A recent study done by Cleveland et al. (2012) showed a borderline significant
association between diabetes and risk of developing breast cancer, specifically among
post-menopausal women, OR= 1.35. However, white women did not show this
significant association, but women of other races had about a 4 times increased risk of

developing breast cancer with diabetes.

Diabetes might also affect BC prognosis, not only by the same mechanisms
mentioned above, but also by the fact that diabetics are usually diagnosed at a later stage
of BC since they are screened less, they don’t receive aggressive treatment, and have
many other comorbidities (Lipscombe et al., 2007). After collecting breast cancer
treatment techniques of 56,367 non-diabetics and 14,414 diabetics, Srokowski et al.
(2009), observed significant differences among the two groups; diabetics, compared to
non-diabetics, were significantly less likely to receive radiotherapy. Another study
showed similar results, diabetic BC patients, compared to non-diabetics, had an
OR=0.73 (0.60-0.88) of receiving radiotherapy and OR=0.52 (0.36-0.75) of receiving
chemotherapy (Van de Poll-Franse et al., 2007). On the other hand, diabetics were more
likely to receive hormonal therapy and undergo surgery, OR=1.66 (1.18-2.31) and 2.32
(1.01-5.38) respectively (Van de Poll-Franse et al., 2007). Specifically, diabetics were
significantly more likely to undergo mastectomy surgery, rates among DM 53.8% and

non-DM 51.8%; whereas, non-diabetics were more likely to undergo breast-conserving

8



surgery. On another matter, the rates of chemotherapy toxicity, infections/fever and
anemia were higher among diabetics, P-value <0.001 (Srokowski et al., 2009). Upon
following up 6,107 BC women over 5 years, a significantly increased risk of over-all
mortality was observed in the diabetics group; compared to non-diabetics, BC women
with DM had around a 40% increased risk of mortality 95% CI (1.22-1.59), P-
value<0.0001 (Lipscombe et al., 2007). A meta-analysis by Peairs et al. showed that,
upon analysing 8 studies, women with pre-existing DM had around a 50% increased
risk of over-all mortality compared to non-diabetics, 95% CI (1.35-1.65) (Peairs et al.,
2011). In a cohort study, this time taking BC women at an early stage of BC, HbA1C
was significantly associated with over-all mortality. Over-all mortality in women with
HbA1C=7% or more, versus, those with HbA1C less than 6.5%, were more than 2 folds
more likely to die, HR=2.35 95% CI (1.56-3.54). Moreover, per 1 unit increase in
HbALC levels, over-all mortality in diabetic women with BC had a HR=1.20 95% ClI
(1.07-1.34) (Erickson et al., 2011). Moreover, Srokowski et al. (2009) also showed that
diabetic BC patients taking chemotherapy, compared to non-DM BC patients taking

chemotherapy, had a higher risk of BC related mortality, HR=1.20; 95% CI (1.07-1.35).

3. Vitamin D

On another matter, the sunny weather that shelters the countries surrounding the
Mediterranean Sea also bestows on this population a protective effect against BC.
Studies have linked vitamin D and breast cancer, this relationship started out in the early
1990s. Garland et al. (1990) depicted an inverse association between sunlight exposure
and breast cancer risk; for states that received more annual sunlight had about a 1.8 fold

decreased risk of mortality due to breast cancer.
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Many studies started investigating the mechanism by which vitamin D and
breast cancer are related. The breast tissue contains all the signalling components of
vitamin D: 1, 25 vitamin D, 24, 25 vitamin D, 1, 24, 25 vitamin D, Vitamin D receptor
(VDR), and 24- hydroxylase enzyme (Shao et al., 2014). The active form of vitamin D
increases cell-cycle arrest, particularly in MCF- 7 breast cancer cells (Jensen et al.,
2001); moreover, it regulates oncogenes expression, specifically IGF-1 and several
growth factors (Colston et al., 2002). 1, 25 dihydroxy-vitamin D down-regulates
prostaglandin synthesis in breast tissue by two mechanisms; it decreases synthesis of
COX-2 and increases expression of 15- hydroxyprostaglandin dehydrogenase (Krishnan

et al., 2010).

An NHANES cohort study done between 1975- 1992 showed that women who
had frequent sun exposure over 17 years were at a 33% lower risk of developing breast
cancer as compared to women who never or rarely exposed themselves to the sun (John
EM et al., 1999). To further advocate the role of vitamin D on breast cancer, some
studies examined vitamin D intake and serum levels in relation to breast cancer. Women
with a vitamin D intake of > 190 U, as compared to women with an intake of < 601U,
had a 34% lower risk of developing breast cancer (Rossi et al., 2009). Results were
similar to two other cohort studies that investigated the same issue. In the Nurse’s
Health study and Women’s Health cohort Study, women with high vitamin D intake
(>500 1U/ day as compared to those of < 150) had lower risk of developing pre-
menopausal breast cancer, OR= 0.72, 95% CI1=0.55-0.94; however, no significant
results were observed for post- menopausal women (Shin et al., 2002, Lin et al., 2007).
Chen et al. (2010), showed that women with the highest versus lowest serum levels of

25- hydroxyl vitamin D (52 ng/ml and 13 ng/ml respectively) had a 45%; 95% CI=0.3-
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0.8 lower risk of developing breast cancer, with no variation in results between pre and

post- menopausal women.

Two good sources of vitamin D are breast milk and dairy products.
Breastfeeding is a practice that has been linked to various anti-carcinogenic
characteristics; moreover, the consumption of dairy products in moderation also exhibits

a similar effect (to be discussed later).

4. Breastfeeding
The association between breastfeeding and cancer risk dates back to the 1920s;
Claypon et al. (1926) showed that if the breast doesn’t function its purpose, it will be at

a higher risk of developing cancerous tumors.

To explain this association, several hypotheses were proposed. One explanation
is that BF decreases the menstrual cycle, which in turn decreases hormonal levels,
specifically progesterone (Butt et al., 2014). When looking at the literature, we can see
that different studies examined different aspects of this relation; such as, any history of
BF, number of children breastfed, cumulative duration of breastfeeding, or average

duration of BF per child.

Upon reviewing various studies, Lipworth et al. (2000) deduced that women
who breastfed, versus women who never breastfed, had a protective effect against
developing breast cancer, with a RR ranging from 0.54 to 1. Moreover, even in women
who have first-degree relatives with breast cancer, having ever breastfed decreased the
risk of developing breast cancer with an OR= 0.41 95% CI (0.22-0.75) (Stuebe et al.,
2009). Women who breastfed 1 or 2 children, in contrast to women that never breastfed,

had a 43%, 95% CI (0.34-0.96) decrease in breast cancer risk; in addition, women who
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breastfed 4 or more children had a 60%, 95% CI (0.21-0.70) reduced risk (Romieu et
al., 1996). There is an increasing inverse relation between cumulative duration of
breastfeeding and risk of developing breast cancer; women who breastfed for 5 and 30
months had a reduced risk of breast cancer, RR=0.97 and 0.64 respectively (the
LANCET, 2002). Women with a mean duration of BF per child of more than 12
months, as compared to those with < 12 months, had an OR=0.52 95% CI = 0.28,

0.94.0f developing breast cancer (De Silva et al., 2010).

5. Physical Activity and BC

People residing the coast of the Mediterranean Sea were traditionally known to
physically active. Nevertheless, the rates of insufficient physical activity in the
Mediterranean region vary between different countries (Fig.4). Libya and Malta score
the highest percentages in this region, prevalence of insufficient PA are 43.3% and
47.2% respectively. On the other hand, Greece and France have the lowest rates, 15.7%
and 28.5% respectively. Lebanon falls between these two extremes; with a prevalence

of insufficient PA= 33.8% (WHO, Global Status Report, 2014).

In 2012, the fraction of breast cancer attributed to physical inactivity was 10%
worldwide (Lee et al., 2012). Physical activity lowers body fat (Donnelly et al., 2009),
and by decreasing body fat levels, PA decreases a major contributor to estrogen
production (Cleary et al., 2009). Physical activity also affects estrogen levels by
delaying menarche, increasing amenorrhea, and decreasing ovulation (Bernstein, 2009).
Additionally, physical activity helps improve insulin resistance (Klein et al., 2004), and
insulin resistance is associated with an increased risk of BC since insulin acts as an anti-

apoptotic and pro- mitotic factor in BC cells (Lann et al., 2008). Finally, physical
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activity decreases oxidative stress (Schmitz et al., 2008) and methylation of tumor

suppressor genes (Coyle, 2006).

After analysing 31 prospective studies linking breast cancer risk to physical
activity, Wu et al. (2013) showed that the RR for developing BC for physical activities
< 10 years and > 10 years are 0.89 (0.84-0.94) and 0.88 (0.84-0.91) respectively. The
highest decrease in risk of breast cancer was among vigorously active women, 26%,
versus a 22% among moderately active women (Friedenreich et al., 2008). When
researching the link between physical activity and breast cancer risk in relation to other
factors, the results were conflicting between prospective and epidemiological reviews.
In prospective studies, the association was highest among pre-menopausal RR=0.77
(0.72-0.84) women and activities done at >50 years old with a RR=0.88 (0.83-0.92)
(Wu et al., 2013). Epidemiological studies show the highest association in post-
menopausal women (31% risk reduction), and physical activities done when women are
> 50 years old with a reduction of 17% versus an 8% in women< 20 years old
(Friedenreich, 2010). When adding BMI to the equation, the data was more consistent,
the strongest association between PA and risk of BC was among women with BMI <22
Kg/ m2 27% decreased risk, and less than 1% decreased risk among obese women

(Friedenreich, 2010).

PA was also not “only related to BC risk, but also to BC mortality and
recurrence. A meta-analysis showed that pre-diagnosis and post-diagnosis PA were
inversely associated with all-cause mortality, HR= 0.82 (0.67-0.99) and 0.59 (0.53-0.65)
respectively. On the other hand, only pre-diagnosis PA was associated with BC specific
mortality, HR= 0.66 (0.57-0.77), and post-diagnosis PA was associated with 24%

decreased risk of BC recurrence, 95% CI (0.66-0.87) (Ibrahim et al., 2011). When 2,987
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women were followed up in a prospective observational study from 1986 till their death
or till 2002, a negative association was also established between post-diagnostic
physical activity and BC related/over-all mortality rates. All intensities of PA, MET-h/
week ranged from 3 till more than 24, were significantly related to a 29-44% decreased
risk of over-all mortality among BC female patients, compared to women with < 3
MET-h/ week, P-trend= 0.003. These results were similar in relation to BC deaths, RR
ranged from 20-50% decreased risk, P-trend= 0.004. This same study also showed that
women with a PA of 9- 23.9 MET-h/ week had a significantly lower risk of BC
recurrence RR between 0.57 and 0.66; 95% CI (0.38-0.93) (Holmes et al., 2005).
Contrary to Friedenreich’s findings on PA and BC risk (mentioned earlier); overweight
and obese women, compared to those with BMI< 25 Kg/m2, benefited more from PA in
relation to BC related deaths, P-trend= 0.01. While pre-menopausal women failed to
show a significant association between PA and BC related deaths, post-menopausal
women with a PA level of >= 9 MET-h per week had a RR=0.73 95% CI (0.54-0.98) of
BC death (Holmes et al., 2005). Another prospective study showed similar results, BC
women with moderate intensity PA had a RR of 0.47 95% CI (0.26-0.86) and 0.47 95%
C1(0.34-0.65) of BC related deaths and over-all mortality respectively. Moreover, as
levels of PA increased from 2 till more than 10 MET-h/ week a significant linear trend
was also observed between moderate intensity PA and both BC related deaths/over-all

mortality, P-trend=0.03 and < 0.001 respectively (Holick et al., 2008).
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C. The Mediterranean Diet

Historically, the Mediterranean region had the lowest rates of over-all cancer
incidences, specifically breast cancer. One possible reason might be the Mediterranean
diet; this diet was first described in the literature in the 1960s. Keys et al. (1980) were
the first to relate this diet to the scientific field, particularly stating the benefits of the
MD on human health. In 2010, the UNESCO declared the MD as an ‘intangible cultural

heritage’ (UNESCO, 2011).

1. Definition

Rather than just being a healthy eating pattern, the MD is a lifestyle that
population living in the Mediterranean region traditionally follow (Sofi et al., 2010).
There is no unified definition of the MD, as some minor aspects of this diet differ from
one country to the other, and even within the same country. These discrepancies are due
to environmental factors; such as, food availability and cultural traditions; however, the
key points of this diet are somehow the same across all countries residing the
Mediterranean Sea (Gracia-Meseguer et al., 2014). The MD is mainly characterised by
high content of fruits, vegetables, legumes, nuts, fish and olive oil; low to moderate
content of dairy products, poultry and eggs; low in SFA, red and processed meats; as
well as, regular moderate intake of red wine with foods (Couto et al., 2011, Bach-Faig

et al., 2010).
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2. The Mediterranean food pyramid

The Mediterranean food pyramid, adapted from the Greek food intake in the
1960s, summarizes these main points and helps put things into perspective.
Carbohydrate rich foods (preferably whole grains) such as, breads, pasta, cereals,
bulgur, rice, potatoes and legumes are at the base of this pyramid. As well as daily
consumptions of not less than 5 servings of fruits and vegetables, not more than 2
servings of dairy products, and 2 servings of nuts, seeds, and olives. Weekly, one should
consume around 2 servings of poultry, no more than 4 eggs, at least 2 serving of each,
fish/ seafood and legumes and no more than 2 servings of sweets. Red meats were at the
very top of the pyramid, with a consumption of no more than a few times per month
(Willett et al., 1995, Giacosa et al., 2013). People in the Mediterranean region were
considered a population that is highly active, enjoyed nutritious foods and were regular
moderate wine drinkers, 1 glass/day for women and 2 glasses/day for men (Willett et
al., 1995). Due to its low animal protein content, the MD is low in SFA; however, it is
not low in total fat content. MD has a total fat content ranging from as low as 28% in
Italy to as high as 40% in Greece; nevertheless, the major contributor to this amount is

olive oil (Giacosa et al., 2013).

3. Health Benefits of the MD

a. Life expectancies in this region

The MD has various health benefits; populations in this region have the highest
life expectancies and the lowest rates of cardiovascular diseases. Worldwide, Sierra
Leone has the lowest life expectancy at birth among both sexes and among women,
both= 46 years (Fig.3). On the other hand, Japan has the highest rates; life expectancies

16



among both sexes and among females are 84 and 87 years respectively. When
examining the life expectancy rates among various areas, a difference is observed
between countries that reside the Mediterranean Sea versus other countries within the
same continent. For example, in Africa, life expectancies (both sexes and female) were
higher within countries in the Northern region versus other areas. Female life
expectancies in Tunisia and Egypt are 78 and 74 respectively; whereas, the Central
African Republic and Liberia had rates of 52 and 53 years respectively (close to rates
seen at Sierra Leone). In Europe, the over-all life expectancies were close to the rates
observed in Japan; most countries in Europe had life expectancies between 83 and 85
years. Moreover, no difference in life expectancy was observed between counties in the
Mediterranean coast and countries in the Northern area. Countries in Western Asia
showed some variation, but to a large extent. In Lebanon, life expectancies among both
sexes and among females were 80 and 82 years respectively; whereas, life expectancies
among females in Bahrain and Iraq were 78 and 74 years respectively (WHO, World

Health Statistics, 2014).

b. MD and Mortality

A meta-analysis of 18 studies resulted in a RR=0.91; 95% CI (0.89-0.93) of
over-all mortality and adherence to the Mediterranean diet. This same study resulted
another significant finding, upon a 2-point increment in the MD adherence score,
subjects had a RR=0.90; 95% CI (0.87-0.92) of CVD risk and/or mortality (Sofi et al.,
2013). Another study that followed-up 166,012 women for 10 year showed that those
with the highest compliance to the MD, as compared to those with the lowest, had a
HR= 0.80; 95% CI (0.75-0.85) of all-cause mortality, P-trend <0.001, and a HR= 0.81;

95% CI (0.68-0.97) of CVD mortality , P-trend =0.01 (Mitrou et al., 2007).
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4. MD and Breast Cancer

The MD also protects against cancer since it is low in refined sugar sources and
very rich in fiber, thus affects insulin sensitivity, IGF and tumor growth (Giacosa et al.,
2013). The MD has an excellent ratio of omega 6/ omega 3; moreover, it is low in SFA
and high in MUFA, specifically olive oil, that is an excellent source of anti-oxidants,
such as vitamin E, rarely causes LDL peroxidation, may increase HDL, and can be

used as a food condiment to improve foods’ taste (Willett et al., 1995).

A study done by Trichopoulou et al. (2000) showed that if women living in
developed western regions of the world followed the MD, 15% of BC cases will be
prevented. Upon analysing the dietary habits of 335,873 women recruited in the EPIC
cohort study between 1992 and 2000, Couto et al. (2011) showed a dose-responsive
association between the MD and risk of developing all types of cancers since women
who adhered most to the MD, as compared to those with the lowest adherence, had a
HR=0.93; 95% CI (0.89-0.96) with a P-trend of 0.0001. Upon analysing the dietary
habits of 65,374 post-menopausal women for 9.7 years, the results reveal an increased
risk of developing invasive breast cancer among those following a Western diet, HR=
1.20; 95% CI (1.03-1.38); whereas, the healthy Mediterranean diet decreased the risk,
HR=0.85; 95% CI (0.75-0.95) (Cottet et al., 2009). Another meta-analysis showed that
upon a 2-point increment in the MD adherence score, subject had a RR= 0.95; 95% CI
(0.93-0.97) of cancer risk and/or mortality (Sofi et al., 2013). When comparing women
with the highest adherence to the MD to those with the lowest; a 10 year follow-up
study resulted in a HR=0.86 95% CI (0.76-0.97), P-trend =0.01 of cancer specific

mortality (Mitrou et al., 2007).
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D Specific foods within the Mediterranean food pyramid in relation to BC
1. Dairy Products

Data in the literature on the relation between dairy products consumption and
BC show different results; for instance, high fat dairy consumption might increase the
risk/worsen the prognosis of BC, but low fat dairy might decrease the risk/improve
prognosis. Dairy products affect vitamin D and calcium levels, both of which have a
role in BC cells by affecting BC cells differentiation and proliferation (mentioned
earlier). Calcium intake helps stabilize intracellular calcium levels which, in turn,

decrease fat-induced cellular proliferation.

In a 16 year cohort study, Shin et al. (2002) showed that pre-menopausal women
with a cumulative dietary calcium intake of more than 1000 mg/day, compared to
women who consumed 500mg or less/day had around a 30% lower risk of developing
BC. Vitamin D also acts as a catalyst for cell-cycle arrest (Shin et al., 2002). Estrogen,
another factor that exerts effect of BC wells, is mainly found in the fat of the cow’s
milk, so by varying fat content, the effect of dairy on cancer cells varies as well
(Kroenke et al., 2013). Estrogen content of dairy products in the Mediterranean region
is lower than values observed in the West; in most Western countries cows’ milk
content of estrogen and progesterone are differentially elevated due to the way of

raising cows (Ganmaa et al., 2010).

Around 830 pre-menopausal women were followed from 1980-1996; women
who consumed more than 3 servings of dairy per day had a 30% lower risk of
developing BC, compared to those who ate 1 or less servings, P-trend 0.009. However,
after adjusting for total Ca and vitamin D intake, this relation was no longer significant.
Similarly women who consumed more than 1 serving of low-fay dairy, compared to
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those who consumed 3 or less servings per month, had a significantly lower risk of
developing BC, RR=0.68 (0.55-0.86), P-trend=0.003. Moreover, this effect remained
significant even after adjusting for total Ca and vitamin D intake (Shin et al., 2002).
Yoghurt intake was also shown to decrease the risk of developing BC; women who
consumed 365 servings of yoghurt per day, versus those who consumed 24, had a 60%
lower risk of developing BC, 95% CI (0.22-0.79), P-trend=0.008 (Ronco et al., 2002).
In contrary, a case-control study done by Ronco et al. (2002) in Uruguay showed that
women with the highest consumption whole-fat milk, 730 servings/year, compared to
those who didn’t consume whole milk at all, had about a 3 fold increased risk of
developing BC, 95% CI (1.38-5.84), P-trend= 0.0007. Upon analysing dietary intake of
90,655 pre-menopausal women, Cho et al. (2003) concluded that women who consumed
1 and 2 serving of high-fat dairy per day were 40% more likely to develop BC,
RR=1.37; 95% CI (1.07-1.75). Similar results were shown among those who had 2
servings per day, RR=1.36 95% CI (1.06-1.75), and there was a positive dose dependant
association was well, P-trend=0.02 (Cho et al., 2003). Kroenke et al. followed up 1,893
female BC patients over a period of around 12 years, and showed that high-fat dairy
product consumption was significantly associated with elevated risk of over-all
mortality. BC women who consumed 1 or more servings of high-fat dairy products per
day were 64% more likely to die than those who consumed less than 0.5 servings per
day, 95% CI (1.24-2.17); moreover, a dose dependent association was also establishes,

P-trend<0.001 (Kroenke et al., 2013).
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2. Lycopene

Another micro-nutrient that has been proposed to exhibit a protective effect
against the risk of developing BC and improving BC prognosis is Lycopene. Lycopene
is a carotenoid found in apricots, watermelon, grapefruit and papaya; however, the
major sources of Lycopene in the diet are tomatoes and tomato products (Clinton et al.,
1998). Upon heating and processing, the total content of lycopene in tomatoes
decreases, but its bioavailability increases due to cell wall breakdown (Grosso et al.,
2013).The interest in Lycopene was due to various epidemiological studies that showed
that tomato consumption decreased the risk of developing cancer (Franceschi et al.,

1994).

Studies show that Lycopene affects breast cancer cells not only by being an anti-
oxidant, but also by inducing apoptosis and cell cycle arrest at the G1 phase, affecting
DNA synthesis and decreasing IGF1 signalling and mammary cell proliferation (Wertz

et al., 2004, Karas et al., 2000).

Sesso et al. (2005) showed that, after 9.9 years of follow-up, women with the
highest intake of tomato sauce, 2-4 servings/ week, compared to those who didn’t
consume tomato sauce at all, had a significantly lower risk of developing BC, P trend=
0.046 . Teodoro et al. (2012) showed that upon injection with Lycopene (1-5 uM),
cancer cells significantly decreased in viability, increased apoptosis and cell cycle
arrest. When Hu et al. (2010) pooled 9 case-control studies, linking Lycopene to breast
cancer, they deduced that Lycopene significantly the risk of developing breast cancer

OR=0.71 (0.56- 0.92).

McEligot et al. (2006) showed that the risk of over-all mortality was reduced to

half among post-menopausal women who consumed the highest versus the lowest
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amounts of B-carotene prior to their diagnosis, 95% CI (0.29-0.85). Results from the
same study also showed that women who consumed around 8359 of lycopene per day,
had a 40% decreased risk of over-all mortality, 95% CI (0.35-0.96) (McEligot et al.,

2006).

3. Fruits/Vegetables
Lycopene is not the only component of fruits that is linked to BC; in fact, over-

all intake of fruits and vegetables has an anti-carcinogenic effect on BC cells.

Fruits and vegetables differ immensely in their nutrient composition; however,
they are excellent sources of anti-oxidants that play a protective role against breast
cancer cells by decreasing DNA damage (Brian et al., 2006). They also contain high
amounts of fiber, and fiber is known to bind to estrogen thus further inducing an anti-
carcinogenic effect (Maskarinec et al., 2006). Studies show that F&V are associated
with ER+ and PR+ tumors rather than ERPR-; usually ERPR+ tumors are associated

with better overall cancer prognosis (Gaudet et al., 2004).

Upon reviewing 7 cohort studies, with more than 233,036 participants, linking
BC to F&V intake, Aune et al. (2012) calculated an OR=0.89 (0.80-0.99) of developing
BC for high versus low intake. Similar results were shown when they examined the
association between fruit intake and risk of developing BC, 10 cohort studies resulted in
an OR=0.92 (0.86-0.98) (Aune et al., 2012). Results from another study also showed
that women with the highest quartile of vegetable intake, 5.6 standard servings/ day,
compared to women who consumed 2.6 standard servings had a significantly lower risk
of developing BC. Vegetable intake seemed to improve BC prognosis, for instance, pre-

diagnostic vegetable intake was associated with around a 50% decreased risk of over-all
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mortality among post-menopausal women; those who consumed around 3 serving per

day had a HR=0.57; 95% CI (0.35-0.95) (McEligot et al., 2006).

4. Carbohydrates

Macro-nutrient distribution of the diet also plays a major role in either increasing
or decreasing the risk of developing BC; as well as, affecting over-all prognosis and
survival rate. For example, carbohydrate rich foods differ from each other by various
factors; such as, glycemic index (GI) to measure carbohydrate quality, glycemic load
(GL) to measure the quantity, and fiber content. High carbohydrate intake has been
hypothesized to be inked to increased risk of breast cancer, and various studies
investigated this linked by looking at different aspects of a carbohydrate rich diet. The
link between glycemic load and increased risk of breast cancer appears to be stronger
than the link between the BC and glycemic index, since higher GL results in higher

blood insulin levels (Brand-Miller et al., 2009).

In their study, Sieri et al. (2012) showed that increasing dietary carbohydrate
intake and food glycemic index did not have an effect on breast cancer risk; however,
glycemic load showed to significantly increase the risk with a P-trend value of 0.029
when increasing the intake from the 120g/day to 190g/ day. Another study investigated
the same link; however, they added dietary fiber intake to the connection. Women with
dietary fiber intake of less than 22g/ day had a significantly increased risk of developing
breast cancer when increasing Gl, GL and CHO intake from <52.7 units/ day to >58.9
units/day, <101.8units/ day to >137.8 units/day, and <185.3 g/day to > 244.1g/day

respectively (Romieu et al., 2012).
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5. Fiber

A diet rich in fiber has been shown to have a protective effect against breast
cancer. Fiber decreases serum levels of various inflammatory markers such as,
interleukins and tumor necrosis factor-a (Ma et al., 2004). Dietary fiber also helps lower
blood glucose and insulin levels by slowing down glucose absorption. Moreover, fiber
decreases estrogen levels by two pathways: it helps decrease estrogen reabsorption at
the intestinal level and increases its excretion through the biliary system into the feces

(Park et al., 2009).

Upon analysing dietary fiber intake, from the UK women’s cohort study, of
35,792 females, of which 257 developed pre-menopausal BC, a significantly inverse
associated was depicted among fiber intake and risk of BC. A dose dependant
association was established; the more fiber pre-menopausal women ingested, the lower
their risk of developing BC, P-trend=0.01. However, the greatest protective effect was
among those who consumed more than 30g of fiber per day, RR=0.48 (0.24-0.96)
compared to those eating less than 20g/day (Cade et al., 2007). Another study done on
post-menopausal women showed similar results; Park et al. collected and analysed usual
dietary fiber intake of 185,598 post-menopausal women, of which 5,461 developed BC
over the course of the 7 year follow up. Women with the highest quintile to fiber intake,
26g/day, compared to the lowest, 11g/day, had the lowest risk of developing BC,
RR=0.87 (0.77-0.98). a dose responsive associated was established between post-
menopausal dietary fiber intake and risk of developing BC, P-trend=0.02 (Park et al.,

2009).

When pre-diagnostic dietary habits of 516 post-menopausal BC women were

analysed, a significant linear inverse association was established between dietary fiber
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and over-all mortality in BC patients. Women with the highest, versus the lowest, intake
of fiber had a 52%; 95% CI (0.27-0.86) decreased risk of over-all mortality, P-trend=

0.01 (McEligot et al., 2006).

6. Animal Proteins

A tool used for weight-loss and diabetes control usually involves following a
low carbohydrate/ high protein diet; however, caution should be given when advising
such diets, since protein intake has been linked to breast cancer risk mainly due to the
fact that protein intake increases levels of IGF-1 which promotes tumor growth (Levine
et al. 2014). Moreover, red meat contains high amounts of heme iron which in turn has
been linked to increased risk of tumor formation though estrogen levels (Liehr et al.,
2001). Studies did not show a significant association between protein sources such as,
eggs, legumes, nuts and fish and increased risk of developing breast cancer (Pala et al.,
2009). The relation between red meat and breast cancer is mainly due to the presence of
heterocyclic amines and poly-aromatic hydrocarbons that result from meat processing

mechanisms (Taylor et al., 2009).

In their study, Egeberg et al. (2008) showed that postmenopausal women who
ate more than 50g/day of red meat, as compared to those whose intake was < 50g/day,
had a higher risk of developing breast cancer, P- Trend= 0.03; furthermore, every

additional serving of red meat (25g) per day increased breast cancer risk by 15%.
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7. Dietary fat

Westernized diets are associated with an increased risk of breast cancer and
breast cancer mortality (Kroenke et al., 2005); one possible explanation for this
association is because of the fact that the Western diet is high in total fats, SFA, TFA

and low in PUFA and MUFA.

Dietary fat is not only associated with BC incidence, but also with BC
reoccurrence and mortality (Makarem et al., 2013). Increased intake of dietary fats is
associated with elevated body fat levels mainly due to their high caloric content (Austin
et al., 2011). This increase in body adiposity, in turn, leads to hyper- insulinemia,
insulin resistance, increase in ROS, adipokine secretion, and tumor growth (Sung et al.,
2011). The produced ROS are associated with mutations in the p53 gene causing an
increased DNA damage and imbalanced cellular proliferation thus promoting
carcinogenesis (Gasco et al., 2002). Moreover, fats play a role in regulating
transcription factors related to breast cancer; they affect cellular survival, death and
differentiation (Jump et al., 2004). Fatty acids also affect cell signalling pathways,
enzyme activity, activation/deactivation of tumor suppressor genes and oncogenes
(Escrich et al., 2011). Dietary fatty acids also manipulate cell membranes’ lipid profiles,
thus inducing lipid peroxidation in these membranes (Hulbert et al., 2005). In addition,
a high-fat diet significantly advances sexual maturation, a risk factor for BC (Escrich et
al., 2014). Various types of fatty acids seem to exert diverse effects of human breast
cancer cells. For example, omega 3 derived eicosanoids are anti- inflammatory agents;
whereas, omega 6 derived eicosanoids are pro- inflammatory agents. Eicosanoids, in
general, affect hormonal levels, signalling pathways, immunity, inflammation and

carcinogenesis (Rose et al., 2000). Moreover, after analysing 16 experimental laboratory
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series, Escrich et al. (2014) noted that a diet rich in omega 6 PUFAs increased
mammary tumors’ aggressiveness and stimulated carcinogenesis. EPA and DHA, also
called marine fatty acid, not only inhibit tumor growth and induce cell death in breast
cancer cells, but also inhibit metastasis and the production of Arachidonic acid, estrogen
and prostaglandin E2 (Schley et al., 2005, Larsson et al., 2004). The major dietary

source of EPA and DHA are fatty fish.

a. Total fat intake

A cohort study that followed up 90,655 pre-menopausal women over a course of
8 years depicted a significant association between the risk of developing BC and animal
fat. As percentage of total energy derived from animal fat increased from 17 to 20 and
23, the RR for developing BC also increased, 1.37 95% CI (1.07-1.75), 1.54 95% CI
(1.20-1.97) and 1.33 95% CI (1.02-1.73) respectively, and a dose related association
was establishes, P-trend= 0.002. A meta-analysis done by Boyd et al. (2003) included
both case-control studies and cohort studies, and resulted in analogous findings; a
significance was established in the cohort studies between increased total fat intake and

BC risk, RR=1.13 95% CI (1.04-1.23).

Studies have also linked fat intake to BC prognosis, for instance, McEligot et al.
(2006) showed that BC women that pre-diagnostically consumed around 38% of their
total energy from fat, had more than a 3 times higher risk of over-all mortality,
compared with those taking the AMDR, P-value <0.0001. A study showed that women
with the highest tertile of pre-diagnostic dietary fat intake (56-76g/ day) had more than a
2 fold CI (1.1-4.3) increased risk of breast cancer specific mortality (P-trend of total fat

and % total energy= 0.016 and 0.044) (Zhang et al., 1995). A randomized clinical trial
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done between 1994 and 2001 also showed comparable results; women taking a low fat
diet, 20% of total Kcal, had a 24% with a CI (0.60-0.98) reduced risk of BC

reoccurrence (Chlebowski et al., 2006).

b. SFA and TFA

A significant association was also observed between the risk of developing BC
and SFA; when SFA accounted for 12% of total energy intake, the RR was 1.41 95% ClI
(1.12-1.78) (Cho et al., 2003). Upon analysing 12 cohort studies, the over-all relative
risk of developing BC with increased SFA intake was 1.15 95% CI (1.02-1.30); similar
results were observed in 23 case-control studies, RR=1.23 95% CI (1.03-1.46) (Boyd et

al., 2003).

SFA and TFA also played a role in worsening prognosis among BC patients.
Results from a study show that women who consumed on average 13% of their total
calories from SFA, as compared to those who consumed 7%, had a HR of 1.41 (1.06-
1.87) of mortality; moreover, women with the highest intake of TFA, versus the lowest,
had a 78% (1.35- 2.32) increased risk of dying (Beasley et al., 2011). Another study
showed similar results, women that pre-diagnostically consumed around 19% of their
total energy from SFA had a HR=4.45; 95% CI (2.26-8.78) of over-all mortality,

compared to those taking <7% (McEligot et al., 2006).
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c. EPA/DHA and MUFA

A cohort study done over a course of 7.3 years showed that women who
consumed >= 153 mg/ day of EPA and DHA, as compared to those who consumed <=
36.7 mg/ day, had a 28% decreased risk of additional breast cancer complication 95%
C10.57-0.90, and a 41% decreased risk of all- cause mortality 95% CI 0.43- 0.82
(Patterson et al., 2010). Likewise, MUFAs also seemed to play a protective role against
BC; women consuming the highest amount of MUFAs, >47g/ day, as compared to those
consuming <33g/day, had a significantly lower risk of developing BC, OR=0.52 CI

(0.30-0.92) P trend= 0.02 (Garcia-Segovia, 2006).

8. Olive Qil

The major contributor to dietary fat content in the Mediterranean region is olive
oil. When researchers reviewed experimental studies linking olive oil to breast cancer,
they deduced that a diet rich in EVOO had a protective effect since it decreased the
incidence of BC, and decreased the progression of already existing tumor cells (Escrich
et al., 2014). EVOO decreased the expression of IGF-1, unlike omega-6 that up-
regulated its expression (Escrich et al., 2011). Olive has also affects cancer prognosis by
decreasing the expression of COX-2, GSH and NF- k B; as well as, inducing apoptosis

(Grosso et al., 2013).

In a case control study, women consuming > 8.8g of olive oil/day also had a
protective effect against developing BC, OR=0.27 CI (0.17-0.42), and each additional
gram further decreased the risk by 2-4% (Garcia-Segovia, 2006). After reviewing 19
observational studies with 1380 and 23340 cases and controls, Psaltopoulou et al.

(2011) showed similar results. Olive oil consumption significantly decreased all-cancer
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risk and BC risk, log OR=-0.41; 95% CI (-0.53,-0.29) and log OR=-0.45; 95% ClI (-

0.78,-0.12) respectively.

9. Alcoholic Beverages

Williams et al. (1977) reported the first positive association between alcohol and
BC in 1977. The proposed mechanisms of how alcohol affects BC cells are many; some
of them may be due to nutrient interactions, hormonal imbalances and DNA damages.
Acetaldehyde, a metabolite of ethanol, interferes with the pathways of folate and
methionine, thus inducing changes in DNA methylation, and disrupting gene
expression. Ethanol stimulates carcinogen initiation and DNA damage by converting
inactive carcinogens to active ones, and it decreases carcinogen detoxification by
impairing liver clearance of carcinogens (Singletary et al., 2001). Additionally, alcohol
consumption decreases serum anti-oxidant levels, such as - carotene and vitamin C
(Singletary et al., 2001). In pre-menopausal women, alcohol increases estrogen
exposure by interfering with menstrual cycles’ frequency and duration (Sarkola et al.,

2000).

A study done in the US between 1992 and 2004 showed that women who
consumed >30g of alcohol/ day, as compared to those with no alcohol consumption,
had a 43% with CI (2%-202%) increased risk of developing invasive BC (Zhang et al.,
2007). A meta-analysis done by Key et al. (2006) showed that alcohol drinkers, versus

non-drinkers, had an OR=1.16, 95% CI (1.10-1.24) of developing BC.

Alcohol intake was also associated to BC prognosis; BC women consuming >=
69 of alcohol per day, compared to non-drinkers, had a 1.6 increased risk of BC

recurrence Cl (1.08-2.38), and HR=1.72 (1.05-2.81) of BC related mortality (Kwan et
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al., 2010). In contrast, another study showed that consuming 3-6 alcoholic drinks per
week, compared to non-drinkers, prior to BC diagnosis decreases BC related mortality
and over-all mortality, HR= 0.85, 95% CI (0.75-0.95) and HR= 0.80, 95% CI (0.74-

0.86) respectively (Newcomb et al., 2013).

10. Wine

The specific type of alcohol included in the Mediterranean dietary requirements
is regular intake of moderate amounts of red wine, a potent anti-carcinogenic drink. The
anti-carcinogenic characteristic of red wine is mainly attributed to its polyphenol,
resveratrol. Resveratrol is not only linked to cancer, but it is also associated with
diabetes, CVD, arthritis, and pulmonary diseases (Saiko et al., 2008). Plants such as,
peanuts, plums, berries and grapes, usually produce resveratrol to stop cellular growth
and proliferation when they are stressed, and it acts as a natural antibiotic (Harikumar et

al., 2008).

Resveratrol induces cells cycle arrest and apoptosis, decreases inflammation,
and boosts the immune system. It also affects breast cancer prognosis by interfering in
signalling pathways, preventing metastasis, cellular attacks and angiogenesis (Kundu et
al., 2008). Studies done on mice show that resveratrol affects BC cells by decreasing the
production and activation of COX-2 and NF-k [ thus improving mammary gland
maturation and apoptosis (Bishayee et al., 2009). Signalling pathways play a major role
is the progression of BC; intracellular calcium levels affect cancer cells by affecting
these signalling pathways, regulating cell cycle, and inducing apoptosis. Resveratrol
inhibits calcium secondary messenger, thus inhibits the further development breast

cancer (Berridge et al., 2000).
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A case—control study done between 1993 and 2003 showed that women
consuming the highest dietary tertile of resveratrol >160.7 pg/day, as compared to those
consuming the lowest < 73.0 pg/day, had a significantly lower risk of developing BC,
OR=0.39 (0.25-0.62), P value <0.001 (Levi et al., 2005). Not only does wine effect BC
risk, but it also improve the prognosis of BC patients; after 11.3 years of follow up, pre-
diagnosis wine intake (3-6 drinks/week) significantly reduced the risk all-cause
mortality, HR=0.75 (0.67-0.84); however, post-diagnosis wine intake was not related to

mortality risk (Newcomb et al., 2013).

E. Summary

As a conclusion, dietary habits play an important role in the risk of developing
breast cancer, and affect rates of recurrence and mortality among patients. Studies have
shown that the Mediterranean diet, specifically, decreases the risk of developing BC and
improves over-all prognosis of BC patients. Over-all adherence to the MD has
decreased worldwide, specifically among populations in the Mediterranean region. For
example, a study that was published in 2009 examined adherence to the MD from 1961-
2003, used a Mediterranean Adequacy Index (MAI) ratio; this MAI is calculated by
dividing the energy coming from Mediterranean foods by an individual’s energy intake
from non-Mediterranean foods. The worldwide between the years 1961 and 2003 of
MAI were 2.86 and 2.03 respectively. The MAI among non-Mediterranean countries
were 1.55 and 1.14 respectively also indicating a decreased adherence to the MD;
however, in the Mediterranean region, a sharper decrease in adherence to the MD was
observed since the MAI were 3.44 and 1.98 respectively between 1961 and 2003 (De

Silva et al., 2009). Countries in the Mediterranean region, mostly in Southern Europe,
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have published various studies about adherence to the MD among their general
population; however, data on BC patients remain very low. In Lebanon, a country on

the Eastern Mediterranean coast, dietary intake among BC patients is minimally studied.

F. Aim of this Study

For the following reasons, the primary aim of this study is to examine the
prevalence and determinates of the adherence to the Mediterranean diet among breast
cancer patients in Beirut, Lebanon. A secondary aim of our study is to examine the
over-all dietary composition among these patients. Results from this study can be used
to assess dietary adequacy among this population, and can also encourage healthcare
providers to recommend the MD to their BC patients as a form of an alternative
medicine. Not only can this study be a foundation for other researchers in Lebanon to
build their future studies, but it can also inspire other researchers in the Mediterranean
region to do some more in-depth cohort studies to assess the exact impact of MD on BC

patients’ prognosis and survival rates.
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CHAPTER I

METHODOLOGY

A. Study design
This is a cross-sectional study done in Beirut, Lebanon in order to assess dietary
composition and adherence to the Mediterranean diet among female breast cancer

patients. The study was conducted between October 2013 and August 2014.

B. Subjects

Subjects were recruited from two major health care facilities in Beirut,
Makassed General Hospital (MGH) and American University of Beirut Medical center
(AUBMC). Both, the hospital and the medical center, are accredited by the Lebanese
Ministry of Public Health and attract the largest proportion of the patient population in
Beirut, Lebanon. The philanthropic hospital generally serves patients belonging to a
lower socioeconomic status as compared to the private medical center. The pool of
participants in this study included patients followed for breast cancer at the outpatient
clinics in both health care facilities, as well as breast cancer patients presented for
chemotherapy administration. For patients to be included in the study they had to be
females, aged 18 years or older, Lebanese, conversant in either the English or Arabic
language, diagnosed with breast cancer for at least 2 months. The 2 month duration was
preferred in order to assess participants’ dietary intake during breast cancer rather than

before diagnosis. Subjects were excluded if they were unable or unwilling to give
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consent for the study. Recruitment of breast cancer patients took place at the waiting

room in the clinics.

C. Ethical approval

Ethical approval for this study was obtained from the Institutional Review Board
(IRB) of the Social and Behavioural Sciences at the American University of Beirut
Medical Center (AUBMC), as well as from the ethics committee review at Makassed
General Hospital (MGH).
IRB study approval can be found in Appendix A

All research assistants/interviewers involved in this study have successfully
completed the Collaborative Institutional Training Initiative (CITI) course as per the
requirements of the IRB. They approached patients and obtained written consent from
those agreeing to participate.

Written consent forms can be found in Appendix B

D. Protocol

The nurse in the doctor’s clinic or in the chemotherapy department was charge
of introducing the study to the patients. Research assistants underwent standardized
training sessions and where well knowledgeable in the field of research and nutrition.
In a face-to-face interview, patients completed two multi-component questionnaires.
The interviewer emphasized that patients’ answers are confidential and will not be
shared with their health care providers. Moreover, the study collaborators and research
assistants did not have access to the medical records of any of the patients. To ensure a
representative cross-sectional sample of patients from the two participating medical

centers, interviews were conducted on different days of the week and at varying times.
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E. Data Collection

For the purpose of this study, 2 questionnaires were administered. The first
questionnaire consisted of three sections; the first section included questions assessing
socio-demographic and lifestyle characteristics of the study participants such as age,
marital status, educational level, employment status, and health insurance. The second
section included questions specific to breast cancer and general health, such as the age
of diagnosis, history of cancer in family, and perception of health status. And lastly, we
conducted a 24-hr recall in order to assess macro and micro nutrient intakes of our
sample population.

The second questionnaire was a dietary questionnaire that was composed of 26
questions. Questions included frequencies and quantities of specific foods that are
mainly related to the Mediterranean diet.

The content validity of the multi-component questionnaire was confirmed by a
panel of experts consisting of an oncologist, nutrition epidemiologist and health policy
expert. The questionnaire was originally written in English and then translated to Arabic
by a professional translator. The translated Arabic version was back translated by a
professional translator to ensure the parallel-form reliability of the questionnaire. The
original and the back translated versions were reviewed for consistency in meaning by
two bilingual experts. A pilot study was conducted with 15 selected breast cancer
patients to ensure that the target population understood the questions and that the
answers yielded the required data. The findings of the pilot study were included in the
analysis of the data for the present study.

Both questionnaires can be found in Appendix C
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F. Calculation of the Mediterranean Scores
The dietary questionnaire did not only include the quantities eaten of a specific
food, but also the frequency. Answers from this questionnaire were used to calculate 5

different Mediterranean diet adherence scores:

1. MS: Mediterranean Score

Questions are mainly related to portions and frequencies of consumption of:
whole grains, fruits, vegetables, legumes, nuts, olives, olive oil, dairy, milk, animal
protein sources, eggs and sweets. This score is composed of 11 questions, and each
question is allocated a score from 0 to 4 (0 noting the lowest adherence). The individual
scores from each question are then added up the produce the over-all Mediterranean
Score that ranges from 0- 44; the higher the score, the better adherence to the traditional

MD.

2. MSDPS: Mediterranean Style Dietary Pattern Score

The Mediterranean-Style Dietary Pattern Score was developed by a research
group in Boston, USA in 2009 in order to assess an individual’s adherence to the
traditional MD. This questionnaire constitutes of 13 food groups taken from the
Mediterranean pyramid. This- score ranges from 0- 100; it is composed of 13
components, 11 of them being the same as those in the MS, in addition to 2 others: wine
and starchy roots intake. Each group is allocated a score from 0-10, and the total, being
over 130, is converted to a total over 100. Similar to the previous score, as the scoring
increases, the adherence to the MD increases as well. This score was the first to account
for over-consumption of the specified foods, since over-consumption leads to a
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deduction of the over-all scoring. Since people in the US eat a "mixture of
Mediterranean and non-Mediterranean foods this questionnaire included some foods
that are not interpreted as a part of the MD and the results of the 13 component score is

weighed against energy that is derived from non-Mediterranean foods.

3. PREDIMED: PREvencion con Dleta MEDiterranea (Prevention with

Mediterranean Diet)

PREDIMED is a study that took place at various locations in Spain between the
years 2003 and 2011. The study included around 7, 000 men and women aged between
55 and 80 years old. Participants were divided into 3 groups: MD supplemented with
mixed nuts (30g/day), MD supplemented with EVOO (50ml/day), and a low-fat control
group. The main objective of this study was to assess that effect of the Mediterranean
diet on cardiovascular diseases. The questionnaire that assesses the adherence to the
MD is composed of 14 questions. Each question is given a score of 0 or 1, depending on
whether a person met the criteria or not. This score ranges from 0- 14; 0 indicating low
adherence and 14 indicating full adherence to the MD. In addition to assessing intakes
of specific food groups, it assesses the intake of carbonated beverages, differential
intake of white meat over red meat, and the consumption of tomato sauce cooked with

onion, garlic and olive oil.
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4. CPMDI: Cardio- Protective Mediterranean Diet Index

This short questionnaire was established in Spain in 2004. The aim of this score
is to assess an individual’s adherence to the cardio protective aspects of the
Mediterranean diet. This score ranges from 0- 9; it is composed 9 main questions, and
each question is either scored 0 or 1. Questions are mainly related to the intake of fruits,
vegetables, olive oil, legumes, fish, meat, wine and breads. Data from this score was
compared to data from other case-control studies in order to assess a person’s risk of
myocardial infarctions. For example, people who scored between 7 and 9, as compared
to those who scored 0-2, had a RR=0.18; 95% CI (0.03-0.97) of developing myocardial

infarctions.

5. DDS: Dietary Diversity Score

DDS is used to evaluate the individual’s adherence to the USDA food guide.
This score ranges from 0- 10; it includes the 5 food groups from MyPlate food guide,
and each food group is divided into various subgroups. If a person consumed more than
or equal to the recommended number of subgroups per group, he/ she is given a score of
2. However, if the amount consumed is less than the recommendation, another equation
is used. The number of subgroups consumed is divided by the recommended amount,
and the result is then multiplied by 2. The resulting score in this case is between 0 and 1,
so the over-all score of DDS ranges from 0 and 2. A score of 2 indicates that the

person’s dietary intake is fully compliant to the USDA’s food pyramid guide.

Detailed explanation and calculations for all the dietary scores can be found in

Appendix D
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G. Statistical analysis

The data was checked for completeness, and responses were coded and entered
into the Statistical Package for the Social Sciences (SPSS) software version 21.0 for
Windows. As for the 24 hr. recalls, they were entered into the Nutrition Pro software;
this software allows us to analyse an individual’s detailed dietary intake and
composition. Frequencies and percentages as well as means and standard deviations
were used to describe categorical and continuous variables, respectively. Dietary
composition and adherence to the Mediterranean diet were main outcomes in this study.
Dietary composition were both categorical and continuous outcomes; whereas, the MD
scores were continuous. Chi-square and independent t-tests were used to chart
comparisons of categorical and continuous variables between the philanthropic hospital
and the private medical center. Univariate and multivariate linear regression analyses
were applied to determine which factors are associated with the adherence to the
Mediterranean dietary scores. The effect of each variable on the model was assessed,
and the variable was kept if it significantly contributed to a better fit of the model. p and
95% confidence intervals were calculated. A p-value of 0.05 was used to determine

statistical significance.
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CHAPTER 111

RESULTS

A. Socio- demographics and disease-related characteristics of the sample
population

Table 1 shows that the mean age of the participants was 53.78 + 9.93 years, and
participants at the private medical center were significantly younger than those at the
philanthropic hospital. The majority of participants were married, 80.2%, and the
philanthropic hospital had significantly more single women. In both health care centers,
women mainly had a high school or lower educational level. About 29% of the sample
population were unemployed. Crowding index did not show any significant variation
between the two sites, and more than half of the participants had a crowding index of
less than 1. Most women had public insurance, about 76%, with a significant difference
between study sites. The minority of women had monthly incomes of less than 500$;
moreover, the philanthropic hospital housed more than two third of this group. Most of
the enrolled participants had breast cancer for less than 1 year at the recruitment time,
and more than half of the sample population had no family history of breast cancer and
were at early stages of the disease. About 90% of participants adhered to their doctors’
recommendations; in addition, participants at the philanthropic hospital had a
significantly better reported current health status than those at the private medical

center, 67.2% of them were in the good/ very good category.
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B. Mediterranean dietary adherence scores in the sample population, and across
recruitment sites

Our sample population means for MS, MSDPS and CPMDI are less than the
median of the full scores, indicating very low adherence to the Mediterranean diet
(Table 2). For example, over-all scoring of the Mediterranean score was around 24.7 +
5.55 out of the full score, 44, and over-all scoring of the Mediterranean Style Dietary
composition Score was 31.34 + 8.49 out of the full score, 100. On the other hand,
participants scored higher given the two other scores, PREDIMED and DDS, 6.06 and
9.09 out of 9 and 10 respectively. All of the examined scores significantly varied
between the philanthropic hospital and the private medical center, except for the
MSDPS, P value > 0.05. When compared to the philanthropic hospital, the private
medical center had an overall higher adherence to the Mediterranean diet. However, the

mean scores of the over-all sample population remain very low.

C. Dietary intakes of specific foods that are usually included in the Mediterranean
pyramid

Table 3 shows that the serving sizes and portions were determined in the study
and they included foods that are frequently consumed in the Lebanese population. We
can see that breast cancer patients in our study consumed around 1.4, around servings of
whole grain products per day. Intakes of fruits and vegetables were significantly differ-
ent across the recruitment areas. For example, patients at the private MC seemed to eat
more F&V as compared to their fellow participants at the philanthropic hospital. Even
though most of the total participants stated that they used olive oil as their major dietary

fat source (data not shown); patients at the philanthropic hospital only consumed
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0.95+0.91 Thsp., less than half the amount patients at the private MC ate 2.67
+1.73Tbsp. Another finding is that participants seemed to consume more red meat and
poultry over fish and seafood products. In both sites, BC patients consumed about 240
grams of each red meat and poultry per week; while they consumed less than 2 servings
of fish/seafood. As for the intake of eggs, both sites consumed less than 2 eggs per
week; however, participants at the private MC were significantly more likely to con-

sume higher amounts.

D. Dietary intake of the sample population and recruitment sites

According to table 4a, the over-all caloric intake of the sample was 1578.08 +
42.46 Kcal/day, with patients at the private medical center consuming statistically
significant more calories than those at the philanthropic hospital. Our sample
population’s macro-nutrient intake of CHO, protein and fat were around 47%, 15% and
40% respectively. BC patients at the private medical center were consuming
significantly more CHO and less fat than patients at the philanthropic hospital. The
subtypes of dietary fats consumed did not differ in between the recruitment sites.
Patients consumed around 18g of fiber per day; compared to those from the private
medical center, participants from the philanthropic hospital consumed significantly less
amounts of fiber, 14.90g/day + 1.17 versus 19.26g/day + 1.19. Almost all of the
examined mirco-nutrients’ intakes differed in between the recruitment sites; BC women
in the private medical center were consuming statistically higher amounts than those at

the philanthropic hospital, P-value < 0.05.
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E. Dietary adequacy in the sample population

The AMDRs for carbohydrates, proteins and fats did not significantly differ
across recruitment sites (Table 4b). Most participants were within the recommended
AMDRs for carbohydrate and protein consumption, 51.7% and 86.1% respectively. In
contrast, the majority of participants exceeded the recommendation for total fat intake;
72.2% of them had a fat intake of more than 35% of total Kcal. The different sub- types
of fat intake were consistent between the philanthropic hospital and the private medical
center. 73.9% of participants were consuming more saturated fats than generally
recommended. However, around 70% of the participants were fulfilling the
requirements for MUFA and PUFA intake. The majority of women, 53.3%, consumed
linoleic acid more than recommended; on the other hand, linolenic acid was mostly
consumed at levels lower than recommended, 65%. None of the women in the private
medical center met the requirements of EPA and DHA, and only 1 woman in the
philanthropic hospital consumed the required amount; in contrast, 78.3% ate less than
200mg of cholesterol per day. Similarly, 72.2% of the participants fell below the
recommended intake of fiber, with only 16.1% of them meeting the recommendation.
Total amount of added sugar was the only variable to show a significant difference
between the two recruitment sites. Most of the sample had added sugar up to 25% of
their total Kcal; however, women from the philanthropic hospital adhered more to the
recommendation. Likewise, most of the recruited participants abided by the reference

intake of sodium, 77% of them had up to 2,300 mg of sodium per day.

44



F. Univariate linear regression analysis between the Mediterranean scores and the
sample population’s socio- demographics

Table 5 shows that age was significantly negatively associated with 4 out of the
5 Mediterranean scores, MS, MSDPS, CPMDI and PREDIMED. The higher the age the
less likely the participant is to adhere to the MD. Contrary, marital status was only
significantly positively associated to the CPMDI score. Married women, versus single
women, followed the Cardio- Protective diet more. Educational level was also
positively associated to 4 Mediterranean scores. Employment status was only negatively
associated PREDIMED. The duration of breast cancer, family history of BC, metastatic
versus early stages, adherent to doctor’s recommendations versus none adherent and
current state of health were not related to any of the scores; on the other hand, the higher
the family’s monthly income, the more likely the participant is to follow all of the

Mediterranean scores.

G. Multivariate linear regression analysis of the Mediterranean scores and the
socio-demographics of the sample population

After adjusting for all socio- demographics at the same time, most of the
associations observed in the univariate analysis failed to further exist (Table 6). Two
negatively significant associations remained: age & MSDPS and employment status &
PREDIMED. Moreover, two positively significant associations also remained: monthly

income & CPMDI and current state of health & PREDIMED.
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CHAPTER IV

DISCUSSION

A. Major findings of this study
Many reports have assessed pre-diagnostic food intake among BC patients; how-
ever, a few addressed the issue of post-diagnostic food intake. The majority of these stud-
ies examined intakes of specific foods/nutrients among BC patients, but none examined
adherence to the Mediterranean diet. For the following reasons, this study is considered a
pioneer since it is the first to examine dietary composition and adherence to the Mediterra-

nean diet among breast cancer patients.

Results of this study showed that over-all adherence to the MD among breast can-
cer patients in Lebanon was low; with patients from the private medical center differential-
ly adhering more to the Mediterranean dietary guidelines than patients at the philanthropic
hospital. Multivariate linear regressions showed that age and employment were negatively
associated with adherence to the Mediterranean diet; whereas, monthly income and better
over-all health status were positively associated with the MD. Moreover, breast cancer
patients, from both the private MC and the philanthropic hospital, were consuming more
than the recommended amounts of red meat, poultry and dairy products; on the other hand,
they were consuming less than the recommended amounts of whole grain CHO products,
fish and seafood. In terms of nutrients, breast cancer patients in this study met the recom-
mendations for protein, MUFA, cholesterol, added sugar and sodium intake, but they failed

to meet other recommendations. For instance, they exceeded the recommended intakes of
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total fats and SFA, and fell below the dietary recommendations of carbohydrates, fiber,

linolenic acid, EPA and DHA.

B. Adherence to the Mediterranean Diet
Over-all adherence to the Mediterranean diet was low among breast cancer pa-
tients in Beirut, Lebanon since the scorings of most of the Mediterranean scores (3 out of

5) were below the median values.

In the scientific literature, little information can be found about adherence to the
MD among breast cancer patients. Nevertheless when comparing our results to studies
done on patients with other types of cancers, our results are in conformity with their find-
ings. A study by Buckland et al. (2010) included 485,044 gastric adenocarcinoma patients
from 10 European countries. Most patients, particularly, in the Netherlands, Germany,
Sweden, Denmark and Norway, did not meet the median value for the rMED score (Buck-
land et al., 2009). In addition, our results are also comparable with results from a study
done in Spain. Upon assessing the dietary intake of around 25,600 females from the EPIC
cohort study, researchers also used the rMED score to measure adherence to the MD;
participants in this Spanish study also did not meet the median value of rMED scoring

(Buckland et al., 2009).

However, some results from previous studies show that the general population in
other countries are adhering more to the MD than BC patients in our study. For example,
after analyzing dietary intake of 4,391 female for 4.4 years, Trichopoulou et al. in 2003
showed that only 33% of Greek women included in the study scored less than the median

value of the Mediterranean-Diet scale (Trichopoulou et al., 2003); whereas the majority of
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BC patients, >50%, in our sample scored below the median. In another study that took
place in Italy, Pelucchi et al. (2010) also assessed the adherence to the MD among the
general population between 1991 and 2006. In 1991 women scored 4.61 £1.77 on the 9
point MDS; in 2006 they scored 4.71 +1.63. As a result, women in Italy seemed to be
scoring, on average, higher than the median value of the MDS (Pelucchi et al., 2010). After
recruiting 832 women in the SENECA cohort study from 19 European towns, the mean

adherence to the MD among the participants was 4 out of the total 8 (Knoops et al., 2004).

Most countries in the Mediterranean region are developing countries and belong to
the middle income socio-economical level, so populations in this area are prone to undergo
changes in their dietary pattern (Belahsen et al., 2006). For the following reasons, these
countries are undergoing a nutritional transition; Mediterranean nations are experiencing
dietary Westernization, thus they are moving away from their traditional diet. The differ-
ences in adherence to the Mediterranean diet across countries could be either due to the
fact that different studies use different dietary scores in order to assess adherence to the
MD, or due to differences in the availability of Mediterranean foods from one country to
the other. For example, European Mediterranean countries, as compared to other Mediter-
ranean countries, have an increased availability of cereals, nuts and wine, as well as, lower
availability of animal fats (Vareiro et al., 2009). Countries residing the Northern and
Eastern Mediterranean coast, compared to other Mediterranean countries, have the lowest
supply of F&V, olive oil, and fish/seafood along with the highest supply of meats (Gracia-
Closas et al., 2005). In Lebanon, a difference in food availability was observed between
the years 1969 and 2005; for instance, energy intake per person has increased from 2,330
Kcal/day to 3,180 Kcal/day, and fat supply has also doubled from 63g/day to 117g/day

(Sibai et al., 2009).
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The only score that showed relatively high adherence to the MD among BC pa-
tients in our study were PREDIMED. PREDIMED has two components that other score do
not account for, and these might have caused an increase in the scoring as compared to
other scores. It assesses intake of white meat over red meat and the consumption of softrito,
a sauce that includes tomatoes along with onions, garlic and olive oil. Due to cultural
habits and beliefs, intake of red meat in Lebanon is low, compared to white meat, and
intake of sofrito is high. Tomato sauce is a tradition in the Lebanese heritage, and it is
basically used in most Lebanese stews. Moreover, white meat is much more affordable
than red meat and more culturally acceptable, so most families differentially consumed
white meat over the red one. In compliance to the later, a pricing difference truly exists
between red meat and white meat; while 1 Kg of chicken costs around 4,000 LBP (less
than 3$), 1 Kg of cow meat costs around 10,000 LBP (more than 6$) (Zaki et al., 2014).
For example, when conducting the surveys at the philanthropic hospital, many patients
stated that they enjoyed eating red meat over white meats; however, they couldn’t afford it,

so they ended up eating more white meats, specifically chicken.

As for the DDS, it doesn’t measure adherence to the MD, but assesses the compli-
ance to the USDA dietary recommendations. DDS can also be used to assess dietary
quality and nutritional adequacy on an individual level. Our sample’s mean scoring was 9
on the 10 point dietary score; this shows that BC patients in this study were eating a well-
balanced variety of foods. A high DDS score has been linked to a lower risk of developing
chronic diseases and over-all mortality. The DDS results of BC women in our study score
were higher than results from a study that included women from the general population in
Tehran; Tehranian women had a mean score of 6.01 (Mirmiran et al., 2013). Our results

were also higher than values observed in the US; dietary diversity has decreased in the
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United States; while in 1971-1975 46% of the participants in the National Health and
Nutrition Examination Surveys met the median value for DDS, in 1999-2002 only 37% of

participants met the median scoring (Kant et al., 2007).

C. Specific Foods from the Mediterranean Food Pyramid

Upon analyzing intakes of specific types of foods included in the Mediterranean
dietary pyramid, our sample population only abided by the recommended intakes of
fruits, vegetables and eggs. However, they exceeded the recommended intakes of dairy
products, red meats and poultry; and consumed below the recommended amounts of

fish and seafood.

Dietary results from this study will be compared to two major cohort studies
done on breast cancer patients in the United Kingdom and the United states (Velentzis
etal., 2011; Kroenke et al., 2013). Results will also be compared to other studies done
on women from the general population in Lebanon and other countries in the Mediter-
ranean region, specifically Spain and Greece (Nasreddine et al., 2005; Buckland et al.,

2009; Trichopoulou et al., 2003).

Intakes of fruits and vegetables were similar to results from other studies found
in the literature. In a study that examined dietary intakes of 1,893 BC patients from the
Life After Cancer Epidemiology cohort study in the United states, participants con-
sumed 2.1 servings of fruits per day (Kroenke et al., 2013). Our results were also similar
to results published by Velentzis et al. (2011), who examined dietary intake of 1,560 BC
patients in the United Kingdom from the year 1998 till 2007; participants in this study

were recruited from 56 medical centers across the UK. When comparing our results to a
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study done by Nasreddine et al. (2005) that measured food consumption among 234 ur-
ban Lebanese women; BC patients seemed to consume the same amount of vegetables,
but greater amounts of fruits. As for vegetable intake, our results were also similar to
intakes in Spain; however, it was much lower than values observed in Greece (Buckland

et al., 2009, Trichopoulou et al., 2003).

Our sample, in both the private MC and the philanthropic hospital, seemed to be
consuming more dairy products than BC patients in the US and the UK. While our
sample was consuming about 2 servings of dairy per day, BC patients in the US and UK
consumed around 1.7 and 1 serving of dairy per day respectively (Kroenke et al., 2013;
Velentzis et al., 2011). Dairy products have a mixed effect on BC prognosis; while low-
fat dairy consumption improves BC prognosis, high-fat dairy consumption increases
mortality risk. However, in our study, the fat content of dairy products consumed by BC

patients was not specified.

The Mediterranean dietary recommendations are low in animal protein sources
and depend on legumes as the major contributor of dietary protein; a condition that was
also not met by the majority of BC patients in this study. Over-all consumption of ani-
mal protein sources was >9 servings/week; most of this amount was from red meat and
poultry. In comparison to Nasreddine et al. (2005), our sample was consuming more

animal proteins, red meats, chicken and fish than other women in Beirut.

Intake of red meat among BC patients in this study was relatively high; for ex-
ample, our sample consumed more than double the amount of red meat consumed by
BC patients in the US (Kroenke et al., 2013). BC patients in the UK consumed even
lower amounts; their intake of red and processed meats was 30g/day/1,000 Kcal con-

sumed (Velentzis et al., 2011). Results from Spain also showed low intake of red meats
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among the general female population, 56g of red meat per day; likewise, consumption
of red meat among women in Greece was as low as 90g/day (Buckland et al., 2009, Tri-
chopoulou et al., 2003). Poultry intake among BC patients is the UK was also lower
than values observed among BC patients in this study, both at the private MC and the
philanthropic hospital. BC patients in the UK consumed 1.8 servings of poultry per
week, given a 1,600Kcal/day diet; a value still lower than half the amount our sample
population consumed in a day, around 4 servings/day (Velentzis et al., 2011). Intake of
fish and seafood products among our sample fell below the recommended amounts of
intake; given than people living on the Mediterranean coast should have access to
healthy/nutritious/diverse quantities and types of seafood. Although our sample’s intake
fell below the recommendations; fish intake in this study was higher than values ob-
served in other countries. While BC patients in our study consumed around 100g of
fish/seafood per day; fish intakes in Europe, Spain, and Greece were 23g/day, 27.3g/day
and 19g/day respectively (Knoops et al., 2004; Buckland et al., 2009, Trichopoulou et
al., 2003). This high fish intake among our sample helps improve their disease progno-

sis by inducing cell death and inhibiting tumor growth.

D. Detailed Dietary Composition

Our results on macro-nutrient composition are similar to Nasreddine’s results;
CHO accounted for 47% of total energy intake, proteins for 13.4% and fats for 39%
among women residing in Beirut (Nasreddine et al., 2005). However, our sample
demonstrated lower intakes of CHO and higher intakes of fats and protein than other
Mediterranean countries; in 2007 the Middle Eastern countries’ total dietary intake was

composed of 63% CHO, 11% protein and 26% fats (Golzarand et al., 2012).
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Our over-all sample’s mean dietary fiber intake, 17.6g/day, remained lower than
fiber intake among BC in the United States, 15g/day (Kroenke et al., 2013). Neverthe-
less, our sample was consuming amounts very similar to that observed among breast
cancer patients in the United Kingdom, 16g of fiber/1,600 Kcal consumed (Velentzis et
al., 2011). As a result, BC patients in our sample and the UK have a higher risk of mor-
tality than BC patients in the US given that fiber improves BC prognosis by decreasing

estrogen levels.

When comparing our results of MUFA and PUFA intakes to that o BC patients
in the UK; our sample was consuming more MUFAs and PUFAs than patients in the
United Kingdom (Velentzis et al., 2011). Similarly, our sample consumed more PUFAs
than values documented in Spain and Greece, 6 and 12.6g of PUFA/day respectively
(Buckland et al., 2009, Trichopoulou et al., 2003). However, intake of MUFA among
BC patients in our study remained lower than values measured in Greece, 46.5g/day

(Buckland et al., 2009, Trichopoulou et al., 2003).

E. Differences of dietary intake between the private MC and the philanthropic
hospital

Dietary intake among breast cancer patients in our sample varied significantly
across the recruitment sites. For instance, patients at the private MC seemed to be
consuming significantly more fruits and vegetables as compared to patients at the
philanthropic hospital. Our results are in conformity to the literature given that there is
convincing evidence that people from high socioeconomic (HSE) levels tend to
consume more fruits and vegetables than people from low socioeconomic (LSE) levels.

After analyzing dietary intakes of more than 13,000 males and females in the US,
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Dubowitz et al. (2008) showed that families from HSE levels (as measured by family
income and educational attainment) consumed significantly more fruits and vegetables
than participants that belonged to lower socioeconomic levels. A review by Irala-
Estevez et al. (2000) also showed similar findings; upon reviewing evidence from 11
studies and 7 countries, they found a positive association between education/occupation

and F&V intake.

While some studies might show results that are contrary to ours, other studies
confirm our findings that there exists a positive association between fiber intake and
socioeconomic level. For instance Barquera et al. (2003), and in a study that included on
2,630 women in Mexico, showed that women that belonged to the HSE group
consumed less fiber than women that belonged to the LSE group. However, another
study that analyzed fiber intake among 322 participants from Palestine showed that
those who belonged to the HSE group consumed significantly more fiber, 20.6 g per

day, compared to participants from the LSE group, 16.7g/day (Shahar et al., 2005).

Breast cancer patients at the private MC were consuming significantly more calories
than patients at the philanthropic hospital. This is in line with other studies; such as
Barquera’s study; women from the HSE group were consuming 1,511 kcal per day, as
compared to an intake of 1456 kcal per day among women from the LSE group

(Barquera et al., 2003).

F. Determinants of the Adherence to the MD
This difference in adherence to the Mediterranean diet between the 2 recruitment
sites could be due to differences in the characteristics of these distinct groups. BC pa-

tients at the private medical center were significantly younger, more likely to be mar-
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ried, more educated and employed, and had higher levels of monthly income. All of the
factors mentioned above may explain the differential level of adherence to the MD be-

tween the private medical center and the philanthropic hospital.

Our results show an increased adherence to the MD as BC patients get more ed-
ucated and earn a higher monthly income. Education and monthly income were signifi-
cantly associated with almost all the calculated scores. Similar results were observed in
a study that examined adherence to the MD, between the years 1991 and 2006, among
1,969 Italian women. In the later study, education was directly associated with MDS;
people with more than 12 years of education were more likely to adhere to the MD,
compared to women with less than 7 years of education (Pelucchi et al., 2010). Howev-
er, a study done on gastric adenocarcinoma patients showed opposite results; women
with a lower educational level seemed to adhere more to the rMED scoring (Buckland et

al., 2010).

Oppositely, age was inversely associated with all the Mediterranean dietary
scores, except with the dietary diversity score, DDS. Similar to our results, older gastric
adenocarcinoma patients, compared to younger patients, seemed to adhere less to the
rMED dietary score (Buckland et al., 2010). However, Pelucchi et al. (2010) showed
that age was directly proportional to adherence to the MD. Italian women between the
ages 55 and 64, compared to those aged less than 45 years, scored the highest values on

the Mediterranean Dietary Score, MDS.

Another finding of our study showed that employed patients, compared to non-
employed patients, were less likely to adhere to the PREDIMED score. Employed peo-
ple usually work long hours; as a result, people usually have a quick sandwich at work

or order delivered foods. These delivered foods could range from something
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healthy/Mediterranean such as grilled fish/chicken, to something unhealthy/Westernized
such as fast foods. Additionally, people may munch on unhealthy snacks during work-
ing hours, such as products from the readily available vending machines (Chips, choco-

late, and salted crackers...).

A new association, which did not exist in the univariate analysis, emerged upon
applying multivariate linear regressions. Better over-all health status was positively as-
sociated with the PREDIMED score. Given that our study is of a cross-sectional design,
it cannot be determined whether good health is causing increased adherence to the MD,

or, given that patients are adhering to the MD, they have a better health.
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CHAPTER V

STRENGTHS, LIMITATIONS AND CONCLUSIONS

A. Strengths and Limitations

A selection bias might have jeopardized the representativeness of the sample
population and the external validity of the results. Nevertheless, subjects were recruited
from two major healthcare centers in Beirut, Lebanon; one representing patients from
the high socio-economic level; whereas the other, representing patients from the low
socio-economic level. Characteristics of patients in these two hospitals are similar to all
BC patients in the Lebanese capital, Beirut. For example, the mean age of participants
in our sample is very similar to the mean age of BC patients in Lebanon, 53 years. To
further improve the sample population, participants included BC patients receiving
chemotherapy, outpatients; as well as, newly diagnosed cases of BC and patients at

advanced stages of the disease.

Information bias in the classification of the exposure, breast cancer, was
minimized since diagnosis with BC was determined by the physicians’ medical records.
However, misclassification of the outcome, adherence to the Mediterranean diet, could
result from recall biases in the 24 hr. recalls and dietary questionnaire, data entry biases
or interviewer biases. Data entry biases might result if the person in charge of entering
the data was differentially entering the information on the software system, SPSS and
Nutri-Pro. Interviewer biases could also result, since neither the subjects nor the
interviewers were blinded. However, the two researchers who were responsible for
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conducting the interviews and entering the data were licensed dietitians, and they
underwent standardized and in-depth training sessions in order to avoid any biases that
might happen in the process. As a result, interviewer and data entry biases are not likely
to exist. On the other hand, usually diseased patients remember more what they eat, this
might cause a recall bias in a study; nevertheless, upon interviewing the patients for
dietary information, interviewers used the 5-step dietary interview multiple pass in order
to aid participants in remembering what they ate. Moreover, this multiple pass has been
used by the USDA and validated for accuracy against the gold standard. In addition, 24
hr. recalls are used to estimate an individual’s dietary intake of various nutrients since it
denoted the actual intake; it also highly specific and of an open ended format. People
exhibit day-to-day dietary variation, given that no one eats the same exact foods every
day. Even if a person ate the same foods, they don’t all prepare/cook the foods in the
same manner, and cooking methods affect the food’s dietary composition. The positive
side is that, true people don’t eat the same foods every day, but their over-all dietary
intake/composition are somehow consistent from day-to-day. Researchers and dietary
experts say that: “A central feature of the dietary intake of free living individuals is
variation from day to day superimposed on an underlying consistent pattern”. Caloric
intake exhibits the least variation from one day to the other, followed by macro-nutrient

intake and finally, micro-nutrient intake varies the most.

Given that our study is of a cross-sectional design, the main limitation is that
temporality or causality cannot establish; however, in some analysis this was not the
case. For example, monthly income was positively associated with adherence to the
MD:; in this case, one can say that increased monthly income causes an individual to

adhere more to the MD, given that the adherence to the MD does not affect monthly
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income. Moreover, this study design is the best way to measure the prevalence of
adherence to the MD among BC patients in Beirut, Lebanon given that exposure and

outcome are measured at the same time.

B. Conclusion

This is the first study to describe adherence to the Mediterranean diet and its
determinants among breast cancer patients. Most BC patients in this study were married,
educated, and of middle income families. Our results show that BC patients are moving
away from their traditional MD and following a more Westernized diet; however,
patients from the high socio-economic level (private MC) seem to be better health
aware and adhere more to the MD. A possible reason for this low over-all adherence
could be due to low public awareness concerning the health benefits of the
Mediterranean diet. Another reason could be dietary globalization and the westernized
effect; as well as, climate changes that may cause a decrease in the availability of the
traditional Mediterranean foods. This low adherence to the MD could put BC patients in
Beirut, Lebanon at various risks; such as, developing comorbidities and increasing the
risk of BC related/over-all mortality. Physicians and health care providers could play a
role in increasing adherence to the MD by recommending the Mediterranean diet as a
form of a complementary alternative medicine for their BC patients to improve disease
prognosis. Although many publications show that adherence to the
healthy/Mediterranean diet improves the prognosis of BC patients, most published
studies investigate dietary habits pre-diagnostically rather than post-diagnostically. This
study could fill the following gap in literature, and may be a corner stone for future

studies to build on. Additionally, this study could alert physicians, decisions makes, the
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Lebanese Ministry of Public Health and dietitians to develop awareness campaigns in
order to encourage the community as a whole to back to eating their traditional/healthy

Mediterranean diet.
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TABLES

Table 1: Socio-demographic and disease-related characteristics of the study population
(n=182)

Characteristics Overall Private Medical Philanthropic P- Value
Center n (%)" hospital n (%)

Age (years) 53.78 +9.93 51.3+9.70 58.1+8.85 0.000

Marital status

Single 36 (19.8) 14 (12.1) 22 (33.3) 0.001

Married 146 (80.2) 102 (87.9) 44 (66.6)

Educational level

High school or less 129 (70.9) 76 (65.5) 53 (80.3) 0.035

University degree 53 (29.1) 40 (34.5) 13 (24.2)

Employment status

Unemployed 130 (71.4) 75 (64.7) 55 (42.3) 0.007

Employed 52 (28.6) 41 (35.3) 11 (16.7)

Crowding index

<1 95 (52.5) 60 (51.7) 35 (53.0) 0.865

>1 87 (47.8) 56 (48.3) 31 (47.0)

Type of health insurance

Private 44 (24.2) 40 (34.5) 4 (6.1) 0.000

Public 138 (75.8) 76 (65.5) 62 (93.9)

Monthly income

<500% 36 (19.9) 8(7.0) 28 (43.1) 0.000

500-1000% 74 (40.9) 52 (44.8) 22 (33.8)

>1000$ 71(39.2) 56 (48.2) 15 (23.1)

Duration of breast cancer

<1 year 71 (39.4) 51 (44.0) 20 (31.2) 0.239

1-5 years 66 (36.7) 40 (34.5) 26 (40.6)

>5 years 43 (23.9) 25 (21.5) 18 (28.1)

Family history of breast

cancer

No 105 (58.3) 67 (57.8) 38 (59.4) 0.833

Yes 75 (41.7) 49 (42.2) 26 (40.6)

State of breast cancer

Early stage 99 (55.0) 62 (53.4) 37 (57.8) 0.002

Locally advanced 44 (24.4) 22 (19.0) 22 (34.4)

Metastatic 37 (20.6) 32 (27.6) 5(7.8)

Adherence to doctor’s
recommendations

No 12 (6.7) 9(7.8) 3(4.7) 0.429
Yes 168 (93.3) 107 (92.2) 61 (95.3)

Current state of health

Poor/very poor 31(17.2) 21 (18.1) 10 (15.6)

Fair 65 (36.1) 54 (46.6) 11 (17.2) 0.000
Good/ very good 84 (46.7) 41 (35.3) 43 (67.2)
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Table 2: Adherence to the Mediterranean diet in the sample population (n= 164)

Mediterranean Overall mean Private Medical Philanthropic P- Value
Scores +sd. Center mean +sd. hospital mean *
sd.

MS 24.69 £ 5.55 25.95 +£5.69 22.86 £ 4.81 0.001
MSDPS 31.34 £8.49 32.26 £ 8.32 30.09 +8.63 0.123
CPMDI 567+1.31 596 +1.25 522+1.29 0.000
PREDIMED 6.06 £1.81 6.62 £1.87 527 +1.38 0.000
DDS 9.09+1.19 9.38 £0.95 8.68 + 1.38 0.000
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Table 3: Dietary intake of various foods (Mediterranean pyramid) by site in the study

population (n=166)

Overall Private Medical Philanthropic P- Value
mean *sd Center mean hospital mean +sd
+sd
Servings per day
Whole grains (1 serving=30g) 1.38 £2.63 1.28 £2.58 1.56 £2.74 0.489
Fruits (1 serving= 1 medium) 3.72+2.32 4.44 +2.37 2.51 £1.62 0.000
Vegetables (1 serving= % cup) 2.88 £1.58 3.32£1.59 2.15+1.28 0.000
Dairy (1 serving=1 cup milk, ¥ cup 2.52 +1.39 2.62£1.42 2.34+1.31 0.189
yoghurt, 50g cheese)
Olive oil (1 serving=1 Thsp.) 2.02 +£1.69 2.67 £1.73 0.95 +0.91 0.000
Servings per week
Red Meat (1 serving=60g) 3.97 £3.87 3.98 +3.79 3.96 £4.03 0.989
Poultry (1 serving=60g) 3.93+2.381 4.09 +2.41 3.67 £3.40 0.373
Fish and seafood (1 serving=60g) 1.68 +2.49 1.89 +2.26 1.32+2.83 0.142
Eggs (1 serving=1 egg) 1.27 £1.38 141 +1.54 1.03£1.00 0.046
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Table 4a: Energy and nutrient intake by site in the study population (n= 180)

Overall Private Philanthropic P- Value
mean SE. Medical-Center Hospital
mean =SE. mean +SE.
Kcalories (kcal) 1578.08 + 42.46 1658.0 +50.91 1440.04 + 72.77 0.013
Carbohydrate (% of total Kcal) 47.08 £0.78 48.56 = 0.92 4452 +1.35 0.012
Protein (% of total Kcal) 14.81£0.35 14.87 £ 0.40 14.71 £ 0.66 0.818
Total Fat (% of total Kcal) 40.09+0.74 38.66 + 0.86 4256 +1.31 0.010
SFA (% of total Kcal) 9.71+0.31 9.41+0.38 10.23 £ 0.53 0.200
TFA (% of total Kcal) 0.31+0.03 0.30+0.03 0.32+0.05 0.668
MUFA (g/ day) 26.91+ 0.54 28.85+1.97 27.00 + 2.46 0.964
PUFA (g/ day) 15.84+ 0.33 15.85+0.98 15.82+1.38 0.986
PUFA, Linoleic Acid (g/day) 14.70 £0.78 14.63 £ 0.96 14.82 +1.35 0.908
PUFA, Linolenic Acid (g/day) 0.74+0.03 0.75+0.04 0.72£0.05 0.654
PUFA, EPA and DHA (g/day) 0.074 +0.02 0.10+£0.04 0.03+0.01 0.089
Cholesterol (mg/day) 151.50 +11.14 162.7 + 15.07 132.16 + 15.54 0.187
Dietary Fiber (g/day) 17.66 + 0.88 19.26 £1.19 1490 £ 1.17 0.016
Added Sugar (g/day) 63.54+ 2.63 72.49 +3.28 48.08 £ 3.72 0.000
Added Sugar (% of total Kcal) 16.29 £ 0.58 18.00 +0.77 13.32+0.74 0.000
Sodium (mg/day) 1748.04 £ 71.07 1872 + 89.50 1611.58 + 115.90 0.145
Lycopene (ug/ day) 2884.36 + 288.94  3435.11 + 382.37 1933.08 + 407.43 0.008
Calcium (mg/ day) 582.63 + 23.09 638.56 + 28.64 486.03 * 36.26 0.001
Iron (mg/ day) 9.56 + 0.46 10.53 £ 0.62 7.88+0.63 0.006
Folate (ug/ day) 265.52 + 14.65 300.62 +20.27 204.88 + 16.95 0.000
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Table 4b: Dietary adequacy in the study population (n= 180)

Overall Private Philanthropic P-
n (%) Medical-Center Hospital Value
n (%) n (%)

Carbohydrate (% of total Kcal) 0.326
Lower than AMDR 77 (42.8) 44 (38.6) 33 (50.0)
Within AMDR 93 (51.7) 63 (55.3) 30 (45.5)
Exceeds AMDR 10 (5.6) 7(6.1) 3(4.5)
Protein (% of total Kcal) 0.165
Lower than AMDR 23 (12.8) 14 (12.3) 9 (13.6)
Within AMDR 155 (86.1) 100 (87.7) 55 (83.3)
Exceeds AMDR 2(L1) 0 (0.0) 2(3.0)
Total fat (%o of total Kcal) 0.324
Lower than AMDR 4(2.2) 3(2.6) 1(1.5)
Within AMDR 46 (25.6) 33(28.9) 13 (19.7)
Exceeds AMDR 130 (72.2) 78 (68.4) 52 (78.8)
SFA 0.136
<= 7% of total energy intake 47 (26.1) 34 (29.8) 13 (19.7)
>7% of total energy intake 133 (73.9) 80 (70.2) 53 (80.3)
MUFA 0.090
<= 20% of total energy intake 143 (79.4) 95 (83.3) 48 (72.7)
> 20% of total energy intake 37 (20.6) 19 (16.7) 18 (27.3)
PUFA 0.068
<= 10% of total energy intake 124 (68.9) 84 (73.7) 40 (60.6)
>10% of total energy intake 56 (31.1) 30 (26.3) 26 (39.4)
PUFA, Linoleic Acid 0.960
Lower than recommendation 72 (40.0) 45 (39.5) 27 (40.9)
Within recommendation (10-12g/day) 12 (6.7) 8 (7.0) 4(6.1)
Higher than recommendation 96 (53.3) 61 (53.5) 35 (53.0)
PUFA, Linolenic Acid 0.746
Lower than recommendation 117 (65.0) 72 (63.2) 45 (68.2)
Within recommendation (0.8-1.1g/day) 35 (19.4) 24 (21.1) 11 (16.7)
Higher than recommendation 28 (15.6) 18 (15.8) 10 (15.2)
PUFA, EPA and DHA 0.196
Lower than recommendation 172 (95.6) 108 (94.7) 64 (97.0)
Within recommendation (0.3-0.5g/day) 1 (0.6) 0(0.0) 1(1.5)
Higher than recommendation 7(3.9) 6 (5.3) 1(1.5)
Cholesterol 0.910
<= 200 mg/ day 141 (78.3) 89 (78.1) 52 (78.8)
>200 mg/ day 39 (21.7) 25 (21.9) 14 (21.2)
Total Fiber 0.400
Lower than recommendation 130 (72.2) 81 (71.1) 49 (74.2)
Within recommendation 20-30 g/ day 29 (16.1) 17 (14.9) 12 (18.2)
Exceeds recommendation 21 (11.7) 16 (14.0) 5 (7.6)
Total added sugar 0.002
<= 25% of total Kcal 160 (88.9) 95 (83.3) 65 (98.5)
> 25% of total Kcal 20 (11.2) 19 (16.7) 1(1.2)
Sodium 0.137
<= 2,300 mg/day 139 (77.2) 84 (73.7) 55 (83.3)
> 2,300 mg/day 41 (22.8) 30 (26.3) 11 (16.7)
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Table 5: Univariate linear regression analysis of Mediterranean scores and the socio- demographics of the sample population (n= 164)

Socio- demographics

MS, B 95% CI

MSDPS, p 95% CI

CPMDI, g 95% CI

PREDIMED, § 95% CI DDS, p 95% CI

Increasing age

Married versus single

Increasing educational level
Employed versus non- employed
Increasing crowding index
Public versus private insurance
Increasing monthly income
Increasing duration of BC
Family history of BC versus no
history

Metastatic versus early stages

Adherent to doctor’s
recommendations versus none
adherent

Better overall health status

-0.184 (-0.008, -0.001)
0.129 (-0.017, 0.168)
0.182 (0.013, 0.176)
-0.096 (-0.134, 0.033)
0.097 (-0.029, 0.120)
-0.126 (-0.158, 0.018)
0.195 (0.012, 0.111)
0.051 (-0.032, 0.062)
0.065 (-0.045, 0.108)
-0.020 (-0.053, 0.041)

0.076 (-0.075, 0.213)

0.027 (-0.042, 0.059)

-0.307 (-0.014, -0.005)
0.040 (-0.094, 0.154)
0.193 (0.023, 0.238)
-0.139 (-0.210, 0.015)
0.171 (0.007, 0.202)
0.059 (-0.161, 0.075)
0.249 (0.037, 0.167)
0.009 (-0.060, 0.067)
0.112 (-0.032, 0.173)
-0.033 (-0.076, 0.050)

0.034 (-0.152, 0.230)

0.002 (-0.067, 0.069)

-0.221 (-0.010, -0.002)

0.156 (0.002, 0.205)

0.211 (0.035, 0.216)

-0.078 (-0.138, 0.045)

0.163 (0.005, 0.170)

-0.128 (-0.180, 0.017)

0.277 (0.046, 0.154)

0.076 (-0.027, 0.080)

0.042 (-0.063, 0.109)

-0.067 (-0.075, 0.030)

0.034 (-0.125, 0.195)

0.103 (-0.019. 0.093)

-0.265 (-0.013, -0.003)

0.146 (-0.009, 0.231)

0.218 (0.043, 0.260)

-0.256 (-0.283, -0.069)

0.114 (-0.028, 0.170)

-0.077 (-0.180, 0.062)

0.207 (0.021, 0.153)

-0.048 (-0.081, 0.044)

0.081 (-0.050, 0.152)

0.043 (-0.046, 0.079)

0.066 (-0.112, 0.266)

0.130 (-0.012, 0.120)

-0.140 (-0.007, 0.000)
0.059 (-0.065, 0.139)
0.027 (-0.076, 0.107)
-0.016 (-0.103, 0.084)
0.147 (-0.008, 0.156)
-0.116 (-0.173, 0.027)
0.184 (0.009, 0.116)
0.103 (-0.019, 0.087)
-0.045 (-0.109, 0.061)
-0.113 (-0.089, 0.016)

0.026 (-0.134, 0.185)

-0.027 (-0.064, 0.046)
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Table 6: Multivariate linear regression analysis of Mediterranean scores and the socio-demographics of the sample population (n=

164)

Socio- demographics

MS, B 95% CI

MSDPS, p 95% Cl

CPMDI, g 95% CI

PREDIMED,  95% CI

DDS, B 95% CI

Increasing age

Married versus single

Increasing educational level
Employed versus non- employed
Increasing crowding index
Public versus private insurance
Increasing monthly income
Increasing duration of BC
Family history of BC versus no
history

Metastatic versus early stages

Adherent to doctor’s
recommendations versus none
adherent

Better overall health status

-0.082 (-0.006, 0.002)

0.029 (-0.090, 0.125)

0.090 (-0.053, 0.147)

-0.054 (-0.130, 0.074)

0.092 (-0.042, (0.128)

-0.103 (-0.151, 0.038)

0.122 (-0.026, 0.102)

0.115 (-0.019, 0.087)

0.093 (-0.034, 0.124)

0.076 (-0.029, 0.073)

0.073 (-0.082, 0.214)

0.035 (-0.40, 0.062)

-0.207 (-0.012, -0.001)

-0.142 (-0.250, 0.031)

0.058 (-0.091, 0.170)

-0.033 (-0.158, 0.112)

0.147 (-0.020, 0.201)

-0.013 (-0.134, 0.116)

0.235 (0.013, 0.181)

0.090 (-0.033, 0.103)

0.107 (-0.035, 0.171)

0.043 (-0.051, 0.084)

0.031 (-0.153, 0.225)

0.036 (-0.051, 0.081)

-0.097 (-0.007, 0.002)
0.010 (-0.106, 0.120)
0.098 (-0.049, 0.167)
-0.006 (-0.112, 0.105)
0.141 (-0.015, 0.168)
-0.085 (-0.157, 0.048)
0.219 (0.012, 0.148)

0.125 (-0.014, 0.099)
0.059 (-0.051, 0.117)
0.003 (-0.054, 0.056)

0.013 (-0.145, 0.172)

0.123 (-0.011, 0.099)

-0.124 (-0.009, 0.002)

0.068 (-0.082, 0.183)

0.085 (-0.069, 0.184)

-0.197(-0.259, -0.007)

0.084 (-0.055, 0.158)

-0.035 (-0.147, 0.096)

0.106 (-0.037, 0.124)

0.043 (-0.048, 0.082)

0.101 (-0.036, 0.164)

0.111 (-0.022, 0.108)

0.100 (-0.069, 0.302)

0.164 (0.003, 0.132)

-0.077 (-0.007, 0.003)

-0.069 (-0.164, 0.074)

-0.084 (-0.161, 0.064)

-0.025 (-0.130, 0.100)

0.144 (-0.021, 0.169)

-0.119 (-0.185, 0.035)

0.191 (-0.004, 0.136)

0.137 (-0.014, 0.105)

-0.034 (-0.106, 0.070)

-0.047 (-0.074, 0.043)

-0.004 (-0.169, 0.162)

-0.018 (-0.062, 0.050)
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FIGURES

Fig. 1: Percentages of total deaths due to diabetes and cancer
among Mediteranean countries according to income groups-

2014
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Reference: WHO. (2014). Noncommunicable diseases country profiles 2014. Geneva, Swit-
zerland: World Health Organization.
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Fig.2: Prevalence of over-weight and obesity among female adults
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Fig.4: Prevalence of age-adjusted insufficient physical activity among
female adults (%)
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ETHICAL APPROVAL LETTER FORM FROM THE INSTITU-
TIONAL REVIEW BOARD — SOCIAL AND BEHAVIORAL SCI-
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APPENDIX B
CONSENT FORM
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4
o iy,
"7;@,7. Yy,
’c,
Prevalence and Determinants of the use of complementary and alternative medlciﬁb/(?m »

. o /3., /¢
among Breast Cancer Patients in Lebanon Yo, Cuy,

N
y ’7 Dy i 01“00%
Consent Form £ C\E & ‘:a:? Sy,
Investigator:  Dr. Farah Naja / [
Address: American University of Beirut (AUB)- Hamra-Beirut, Lebanon é‘ O
Phone: 01-350000 (ext. 4504)

Setting: .- Basile Cancer Institute at AUBMC

You are being asked to participate in a research study conducted at the American University of Beirut-
Medical Center. Please take time to read the following information carefully before you decide whether
you want to take part ini this study.or not. Feel free to ask us if you need more information or
clarification about what is stated in this form and the study as a whole.

The main objective of this study is to assess the prevalence, determinants, modes of use and
disclosure to physicians of Complementary and Alternative Medicine (CAM) among breast cancer
patients in Lebanon and to assess the adherence of your dietary intake to the Mediterranean diet.

You are eligible for our research study only if you are of Lebanese nationality, report a diagnosis of
breast cancer for.a minimum of 2 months prior to the study, and are attending the Basile Cancer
Institute at AUBMC for breast cancer treatment or the Makassed General Hospital (MGH). The charge
nurse-will introduce the study for the patients, after which the research assistant will approach the
patients; further explain the study and obtain consent from interested participants for the interview and
data collection to follow. :

If you are eligible for this study and agree to be a participant, you are asked to complete a survey
questionnaire about socio demographic factors such as age, sex, marital status, household income,
educational level, symptoms and treatment of of breast cancer, and the type and frequency of
complementary and alternative medicine use as well as a diet questionnaire and one a 24-hour recall. A
total of 377 breast cancer patients will be recruited for inclusion in this study. The survey needs around
15 minutes to be conducted. The timing of the interview (whether before, after or during-the treatment)
will be decided by the patient, in a way not to compromise nor delay the medical care and to ensure that
the patient is not in a state of discomfort because of the medical treatment.

Your participation in this survey questionnaire is completely voluntary but it is very important to us. If
you agree to be part of our study you will be helping us find out the prevalence and the determinants of
complementary and alternative medicine use among Lebanese breast cancer patients.

There are no other expected risks to you for helping us with this study. There are also no expected
benefits for you either. There will be no loss in health services benefits in case patient refuses to
participate and that the participant can stop answering questions at any point in time or refuse to answer
any question.

If you agree to:participate in this research study, the information will be kept confidential under lock
and key. The researcher will not share the patient information with the health care provider. Also, the
researcher will not have access to the participant medical records. All information will be collected

. rd
. Y4 1 - . eview Boarg
NUTFN.I1 onal RS mber 2613 . msututhna‘_R i Behige 1 of2
jnsutut University of Beirv American University
merican 1 I
AT . QUN 901 08 OC'\' 2513

pROVED  ,ppROVED

76



anonymously (i.e.: with no name); however, a code on the questionnaire could be linked to the consent
form and only the principal investigator has access to that link.

In case of any adverse event as a result of the study, there will be no compensation to cover such
expenses.

Investigator’s Statement:

I have reviewed, in detail, the informed consent document for this research study with
(name of patient) the purpose of the study and its risks and benefits. I

have answered to all the patient’s questions clearly.

I'will inform the participant in case of any changes to the research study.

Narﬁe of Investigator or designee Signature

; Déte N ) Time

Patient’s Participation:

I have read and iinderstood all aspects of the research study and all my questions have been answered, I
voluntarily agree tq-be a part of this research study and I know that I can contact Dr. Farah Naja at
01-350 000 ext. 4504 or any of his/her designee involved in the study in case of any questions. IfI feel
that my questions have not been answered, I can contact the Institutional Review Board for human
rights at 01-350 000 ext. 5443, I understand that I am free to withdraw this consent and discontinue
participation in this project at any time, even after signing this form, and it will not affect my care or
benefits. I know that I-will receive a copy of this signed informed consent.

Name of Patient Signature
Date ) Time
Witness’s Name ' Witness’s Signature

(If patient, representative or parent do not read or is visually impaired)

Date Time

Would yoﬁ allow us to contact you for future research?
o Yes o No
If yes, please provide us with your phone number:

Review i':’;m-;u.. | | - |
: Septefibe 2013 [pgtitutional ReV}e\\- Boar}ja ol i
; American University of Beiru

0 8 0CT 2013

APPROVED
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il
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APPENDIX C
ENGLISH AND ARABIC VERSIONS OF THE QUESTIONNAIRE
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|

D

3-

4-

6-

Prevalence and Determinants of Complementary and Alternative Medicine Use among

Breast Cancer Patients in Lebanon

Date (dd/mm/yy) _ / /
Subject ID:

Section A: Socio-demographics
Age (years):
Place of residence:

Marital status:

& Single (not married, separated, widowed, divorced)
b Married/living with a partner

Monthly household income

2-<500%
b-500- 1000$
t-1000-2000 $
1->2000%

Highest education level attained

a- [lliterate

b- Primary

¢- Secondary School

d- Diploma; Bachelor Degree
¢- Masters, Doctoral

Employment status

a- Employed

b- Retired

c- Housewife
d- Unemployed
e- Other:

Current occupation:

81
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8- Number of rooms (except for toilet, kitchen, balcony& garage) in the household:
9- Number of persons (except for newborns) in the household:

10- Health insurance by type
a- Public (Ministry of Health)

b- Social (NSSF, COOP, Army, Public Security)
c- Private
d- Self-paying

Section B: Breast Cancer

11- How long have you been diagnosed with breast cancer? S o s 1 ea

12- What is your current status of breast Cancer?
a- Metastatic
b- Locally advanced
c- Early stage

13- Site of metastasis (if present):

14-Do you have a Family history of breast cancer?
a- Yes, relation to patient:
b- No

15-Do you have a Family history of other Cancers?
a- Yes, please specify
b-No

16- Do you suffer from any other health condition?
a- Hypertension
b- Cardiovascular disease
c- Obstructive pulmonary disease
d- Others:

17-Do you adhere to your doctor’s recommendations?
a- Yes
"~ b- No

18- What are the main barriers to your adherence to the recommendations?

a- Unaffordable medication
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b- Intolerance of drug side effects
c- others, please specify

19- Have you received any dietary advice since you have been diagnosed?

a- Yes
b- No

20-If yes, from whom did you receive the dietary advice?
a- Doctor

b- Nurse
c- Dietitian
i.  Referral
ii.  Personal decision

21- What symptoms do you have? (circle all that applies)

a- Fatigue
b- Pain
c- Appetite loss

d- Early satiety
e- Weight loss
f- Dry mouth
g- Constipation
h- Taste changes

i- Dysphagia

j- Nausea

k- Vomiting

I- Urinary symptoms
m- Bleeding

n- Hoarseness
o- Skin symptoms

p- Cough

q- Sore mouth
r- Dyspnea
s- Other:

~ 22-What is the most distressing symptom among those you have?

23-Your current state of health

a- Very poor
b- Poor
c- Fair
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d- Good
e- Excellent

Section C: CAM use

24-Have you used CAM since your diagnosis with breast cancer?
a- Yes
b- No

25-Have you used CAM in the previous year?
a- Yes
b- No

26- Are you using CAM as alternative or as complementary to the conventional treatment?

a- Alternative
b- Complementary

27- Are you using CAM as treatment or relief from symptoms?
a- Treatment of breast cancer
b- As relief of symptoms and prevention of suffering

28-1f you have not used CAM, would you consider using it in the future?
a- Yes
b- No

29-1f you have not used CAM, why not?
a- Inever heard of it
b- I'm afraid of the side effects
c- [don’t believe in it
d- The doctor didn’t prescribe it
e- Not to have additional burden
f- Other, please specify.........

30-Have you asked your doctor about the CAM product you used?
a- Yes
b- No

31-1f YES, what was his reaction?
a- Encouraging
b- Discouraging
c- Neutral
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32- What type of CAM product have you used?
a- Vitamins/Minerals
b- Dietary supplements or (Special foods)
¢- Herbal remedies/Herbal preparations, specify:
d- Spiritual healing
e- Folk medicine
- Other, please specify.............;

33-How did you choose your CAM?
a- Personal choice
b- Friends
¢- Media (Internet, magazines, TV)
d- Health practitioner
e- Family beliefs
f- Health food shop
g- alternative therapist

34-How often do you use CAM?
a- One time
b- Regular (2 or more per week for a minimum of a month)
¢- Once per month
d- Other

35- Who provided you with the CAM treatment?
a- Massage therapist
b- Acupuncturist
¢~ Practitioner of traditional medicine
d- Naturopath
e- Homeopath
= Got it from a local store or pharmacy.

36-If the use of CAM was regular, what is the estimated cost per month?
a- <§10

b- $11-20
c- $21-30
d- $31-40
e- $41-50
f- >$50

37- Why have you used CAM? (circle all that applies)
a- To manage cancer complications/progression
b- To reduce the side effects/symptoms of conventional treatment
¢- To help in relaxation and feeling better psychologically ™

5
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d- To improve your general health and ensure long term survival
e- To feel more in control over your health care

f- To get relieved from sorcery spell

g- To provide energy

h- Disappointment from conventional medical therapy
i- Feeling of having no alternative

j- Belief in advantages of CAM practices

k- Family tradition/ Culture

I- It is more natural

m- Curiosity

n- Other, please specify:

38-1In general, how much did CAM help you?

a-
b-
c-
d-

Not at all

Some

A lot, very satisfied
You can’t tell

39-Have you suffered from any side effect from CAM?

a- Yes
b- No
c- undecided
if yes please specify
40- Would you use CAM again?
a- Yes
b- No
c- undecided

41- Will you recommend the use of this CAM to other breast cancer patients?

a-
b-
c-

Yes
No
Undecided

86

Thank you very much



Protocol Research Number: NUT.FN.11

1866

£ AUB

Amenca.n Umverstty of Beirut

A. Adherence to the Mediterranean Diet Questionnaire

1 How many servings of 1 slice of brown bread
whole grains do you (30g), ¥ cup cereals,
consume? brown pasta, brown rice

2 How many times do you
consume whole grains?

3 How many servings of 1 slice of white bread
refined grains do you (30g), % cup cereals,
consume? white pasta, white rice

) How many times do you
consume white bread?

5 How many times do you
consume white rice?

6 How many times do you
consume potato & other

starchy roots?
7 | How many servings of dairy | 1 cup milk/yogurt
do you consume? 30 g cheese

8 How many times do you
consume olive 0il?

9 How many servings of olive | 1 teaspoon
0il do you consume? ) \
10 | How many servings of olive |5 olives
do you consume?
11 | How many servings of nuts | %2 cup
do you consume?

12 | How many servings of - Y2 cup
vegetables do you consume? | Medium-sized vegetable
13 | How many servings of Y2 cup
legumes do you consume? ' -
{14 _| How many servings of fruits | 2 cup
" | doyouconsume? | I Medium-sized fruit " e | ]

15 | How many servings of red 60 g
meat do you consume?

POSE SN SSSSON - P ST TS [ PN UL e e ..~_._,__,_:_..... e Page 1 0f4 SO
Version 060913
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Protocol Research Number: NUT.FN.11

(£AUB

Amencan University of Beirut

AT SVERM

16

How many servings of
poultry do you consume?

60 g

17

How many times do you
consume eggs?

18

How many servings of eggs
do you consume?

1 medium egg

19

How many servings of
fish/seafood do you
consume?

60 g

20

How many servings of
butter/margarine/cream do
you consume?

1 teaspoon

21

How many times do you
consume commercial sweets
or pastries (not homemade)?

22

How many servings of
commercial sweets or
pastries (not homemade) do
you consume?

1 chocolate bar (50g)

23

How many servings of
sweetened beverages do you
consume?

1 cup

24

How many servings of wine
do you consume?

1 glass (150ml)

25

How many times do you
season your food with a
tomato-based sauce (tomato,
onion, garlic and simmered

‘Section

with Ql'v oil)?

Nos. "Ny

26

Do you preferentially consume
chicken, turkey, or rabbit meat

instead of veal, pork, hamburger, or

sausage?

Version 060913
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Protocol Research Number: NUT.FN.11

(% AUB

American Unive rsity of Beirut

eanaEs kel

B. 24-Hour Dietary Recall.
Please recall what you ate and drank the previous day from the time you woke up until
the next morning.

Time

Food eaten

Amount

Method of
Preparation

Version 060913
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Protocol Research Number: NUT.FN.11

1866

£AUB

American University of Beuut

EEPEEVOY RN v

Time

Food eaten

Amount

Method of
Preparation

** Was yesterday a usual day?

Version 060913

Yes

2. No, please specify:
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SECTION B: Breast Cancer
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Prevalence and Determinants of the use of complementary and alternative medxcme (CAM) among Breast, /
Cancer Patients in Lebanon (NUT.FN.11)

Diet Questionnaire Manual for Calculation of Diet Adherence Scores
The diet questionnaire is a list of 26 questions (Appendix I).
It will allow the collection of data needed to calculate 5 different scores (based on Mediterranean
diet pyramid, and USDA food guide pyramid).
It will allow the collection of dietary intake in commonly used serving sizes (per day/ per week);

that may need to be converted to other units specific to each score.

1- Mediterranean Score
The score is based on the 11 components of the Mediterranean pyramid.
The score ranges from 0 to 44 points. A score of 44 implies that an individual’s food pattern is
fully compatible with the typical Mediterranean diet. Mediterranean food pattern promotes whole
grains over refined ones, promotes fresh fruits and vegetables over its juices, and olive oil over
other visible fat. A partial score from 0 to 4 is attributed to each of the 11 components of the
pyramid. A high partial score reflects a high consumption for food groups at the bottom of the
pyramid such as fruits and legumes, however; reflects a lower frequency of intake for food

groups at the top of the pyramid such as red meat/processed meat (Table 1).

Table 1: Mediterranean Score- scoring method

Score 0 1 2 3 4
Whole graim products’ <1 portion/day  1-2 por-  3-4 portions/day  5—6 por- =7 por-
tiong/day tions/day tions/day
Vegetable consumption? <1 portion/day 1 portion/ 2 portions/day 3 portions/ >4 por- .
y day tions/day \
Fruit consumption® <1 portion/day 1 portion/ 2 portions/day 3 portions/ >4 por-

i day day tions/day
l'.zgun.ts,‘mlk and seed con- <0.5 portion/day 0.5 portion/ 1 portion/day 2 portions/ > 2 por-
sumption’ day day tions/day
Olive oil, olives and i <1 timefday 1 tine/day 2 times/d 3 times/day >4 times/
made of ofive oil consumption® day
Milka.nddu-yproducu con- <1 4pomonal 1 portion/  2-3 por-
sumption® >4 porhaniday day tions/day
mlndwuﬁaod(dherlhn Never <lpoltmnl 1 portion/weck 2 portions/ >3 por-
breaded)’ week week tions/week
Poultry (other than breaded)’  Never <1 portion/ 1 portion/week or 2 portions/ 3 portions/

week 24 portions/weck  week week
Eggs 2 Thweek 5—6/week 0-4fweck
Swoels® >7 times/week 56 times/ 34 times/woek  ** 1-2 fimes/ < L/week
’ week week
Red meat/processed meat” =7 portions/week  5—6 por- 3-4 portions/week  1-2 por- < 1 portion/
Ao : © tionsfweek tions/week  week
Page 1 of 15
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Prevalence and Determinants of the use of complementary and alternative medicine (CAM) among Breast
Cancer Patients in Lebanon (NUT.FN.11)

Portion size of each food component is defined as follows

Grain products: 1 slice of bread, ¥z cup of pasta, rice or couscous, 30 g of cereals.
Vegetables: ¥ cup or one medium vegetable, ¥ cup of vegetable juice

Fruits: % cup or one medium fruit, % cup fruit juice.

Legumes, nuts and seeds: % cup of legumes, ¥ cup of nuts/seeds or 100 g of tofu.
Dairy products: 1 cup of milk/enrich soy beverages, 50 g of cheese or 175 g of yoghurt.
Red meat/processed meat, poultry, or fish: 50-100 g.

Sweets: equivalent to 1/12 of cake, 1/6 of pie or I regular chocolate bar.

Calculation of the score from the diet questionnaire
Questions number 1, 3, 7, 8, 12-17, 19- 21 from the diet questionnaire covers the 11 components
of the. Mediterranean score.

o Serving size of the nuts differs between the scoring method (% cup) and the diet
questionnaire (% cup). Conversion of units is needed to compare similar units of intake
from the diet questionnaire and the recommendation from the scoring method, to be able
to attribute a score (Table 1). Therefore, multiply the answer in 11a by 2, to obtain the
number of % cup servings of nuts.

e Food component 4 (consumption of legumes and nuts) in the scoring method is covered
by questions 11a (nuts) and 13a (legumes) in the diet questionnaire. Add the number of
servings consumed of 11a and 13a, to obtain number of servings for food component 4.

e A partial score from 0 to 4 is attributed to each of the 11 components of the pyramid
(Table 1).

A maximum of 1 point is attributed for: the consumption of refined grain products, for the total
number of vegetable juice portions, and for the total number of fruit juice portions.

The Mediterranean score is the sum of the 11 partial scores.

Page 2 of 15
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Reference: Goulet J, Lamarche B, Nadeau G, Lemieux S. Effect of a nutritional intervention promoting the
Mediterranean food pattern on plasma lipids, lipoproteins and body weight in healthy French-Canadian women.

Atherosclerosis. 2003 Sep; 170(1):115-24. PubMed PMID: 12957689.

2- Mediterranean Style Dietary Pattern Score (MSDPS)
The score is based on 13 components of the Mediterranean diet pyramid (Table 2).
The score ranges from 0-100. A score of 100 implies that an individual’s food pattern is fully
compatible with the typical Mediterranean diet. Each group is scored from 0 to 10, with the

exception of olive oil (Table 2). A higher score reflects more adherences to the recommendation.
Overconsumption incurs a penalty by subtracting a point proportionally to the number of
servings consumed that exceeded the recommended intake for that group. Therefore, the score of

a food group can be negative. Any negative score is considered a zero (by default).

Table 2: MSDPS-scoring method

Criteria for
Food group maximum score
components of 10' Score’
servings/d points/serving
Whole grains 8 125
Fruits 3 333
Vegetables 6 167
Dairy 2 50
Wine
Men 3 333
Women 15 667
servings/wk
Fish and other seafood 6 167
Poultry 4 25
Olives, legumes, 4 25
and nuts
Potatoes and other 3 333
starchy roots
Eggs 3 333
Sweets 3 333
Meat 1 100
Qlive oil Use only olive oil 0 (for no use of olive oif)

5 {for use of olive + other vegetable oils)

Page 3 of 15
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One serving size of each food component is defined as follows *:

Bread: 25 g

Potatoes: 100g

Cooked rice/pasta: % cup or 50-60g

Vegetables: 2 cup of raw/cooked or 100g

Fruits: apple (80 g), banana (60 g), orange (100g), 200g of watermelon/melon, 30g grapes
Dairy: 1 cup of milk/yogurt, 30g of cheese

Eggs: 1 egg

Meat & Fish: 60 g of lean meat/fish

Dry beans: 1 cup or 100g

*Dietary guidelines for adults in Greece, Ministry of Health and Welfare: Supreme Scientific Health Council.

Archives of Hellenic Medicine 1999, 16 (5):516-524

Calculation of the score from the diet questionnaire
Questions number 1, 6-7, 8, 10-13, 14-16, 18-19, 20, 22, 24 from the diet questionnaire covers
the 13 components of the MSDPS.

The score of each food component is calculated as follows:

- If number of servings consumed don 't exceed the number of recommended servings, then
Score of food group component = Number of servings consumed multiplied by the reference
score for each group (Table 2)

- If the number of servings consumed exceed the number of recommended servings of the
corresponding food group component (overconsumption), then

Score of food group component = 10- [(Number of servings consumed - Number of

recommended servings) multiplied by the reference score for each group]

Page 4 of 15
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- If the score of food group component is negative, report it as zero.

-For the olive oil food component (Table 2), attribute a

Score of 10 if the diet questionnaire shows a consumption >0 for question 8b and zero for 20b
(meaning consumption of olive oil only)

Score of zero if the diet questionnaire shows a consumption equal to 0 for question 8b (meaning
no consumption of olive oil)

Score of 5 if the diet questionnaire shows a consumption >0 for question 8b, and >0 for 20b

(meaning a consumption of olive oil and other oils)

“Questions in diet questionnaire
8b: How many times do you consume olive 0il? Per week

20b: How many servings of butter/margarine/cream do you consume? Per week”

-For the olives, legumes & nuts food component: Calculate the sum of servings consumed

(questions 10b +11b +13b), then calculate the score.

“Questions in diet questionnaire
10b: How many servings of olive do you consume? Per week
11b: How many servings of nuts do you consume? Per week

13b: How many servings of legumes do you consume? Per week™

The MSDPS score is: (sum of the 13 food component scores/ theoretical maximum sum of

130)* 100.
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Reference: Rumawas ME, Dwyer JT, McKeown NM, Meigs JB, Rogers G, Jacques PF. The development of the
Mediterranean-style dietary pattern score and its application to the American diet in the Framingham Offspring
Cohort. J Nutr. 2009 Jun;139(6):1150-6. doi: 10.3945/jn.108.103424. Epub 2009 Apr 8. PubMed PMID: 19357215;
PubMed Central PMCID: PMC2682986.

3- PREDIMED

The score is based on 14 components of the Mediterranean diet.

The score ranges from 0-14. A score of 14 implies that an individual’s food pattern is fully

compatible with the typical Mediterranean diet.

Table 3: PREDIMED score- Scoring Method

Foods and Frequency of Consumpﬂon

1Doyonmeolweoilsnmui‘mryiat? " & !

2. How much olive onl do you consume in a given day (i nc|udmg oxl used for fryng sa]ads out-of-| house meals etc, )?

3. How many vegetable servings do you per day? (1 senvirig = 200 g [consider side disfies as half a'servirigl)

4. How many fruit units (including natural fruit t juices) do you consume per day?

5; How m.mwmngsofradmt, hamburger, o meatproduas(hm, swsage‘ etc) do youqmsmneperday?
. (1'serving = 100-1508) ., ; :

6 How many servmgs of butter marganne or cream do

Criteria for 1 Point*

o D —_—
{22 (=1 portion raw or as salad)

sume perda (1 servmg = 12 g)

9. How many servings of 16gumes do you consume per week? (1 serving = 150 g)
10. How many servings of fish or shellfish do you consume per week? (1 serving = 100-150 g of

12, How many servmgs of nuts (mdudng peanuts) do you consume per week? (1 servmg =30 g)

13, Do you preferentially consume chicken, turkey, or rabbit meat instead of veal, pork, hamburger; or sausage? S

14. How many times per week do you consume vegetables, pasta, rice, or other dishes seasoned with sofrito (sauce made =2
with tomato and onion, leek, or garlic and simmered with olive oil)?

Serving size of each food component is defined as follows:
Vegetable: 200g

Red Meat: 100-150 g of hamburger/ham/sausages
Butter/margarine/cream: 12 g

Legumes: 150 g

Fish/shellfish: 100-150 g of fish, 200g of shellfish

Nuts: 30 g
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Calculation of the score from the diet questionnaire

Questions number 8, 9, 11-16, 19-21, 23-26 from the diet questionnaire covers the 14
components of the PREDIMED score.

-Attribute a score of 1 for meeting the recommendation for each food component (Table 3).
-Attribute a score of zero for not meeting the recommendation for each food component (Table
3).

- Food component 1 (use of olive oil) in the scoring method is covered by questions 9 and 20 in
the diet questionnaire. Compare the answer in question 9 in the diet questionnaire to that of 20. If
the number in question 9 > 20, then the answer is “yes”, and attribute a score of 1 for meeting the
recommendation.

“Food component 1: Do you use olive oil as main culinary fat? Yes/No

Diet questionnaire 9: How many servings of olive oil do you consume?

Diet questionnaire 20: How many servings of butter/margarine/cream do you consume?”

-Some serving sizes differ between the food components in the scoring method and the diet
questionnaire. Conversion of units is needed to compare similar units of intake from the diet
questionnaire and the recommendation from the scoring method, to be able to attribute a score

(Table 3).

Table 4. Calculating serving sizes, according to PREDIMED definitions.
PREDIMED Scoring

Diet questionnaire Conversion

2:olive oil consumption

in tablespoon

9a: olive oil
consumption in

teaspoon

Divide the answer of
9a by 3, to obtain

intake in tablespoons.

3:Vegetable serving
size=200g

12a:Vegetable
serving size= %2 cup

=100g

Divide the answer of
12a by 2, to obtain
number of 200g

servings
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5: red meat serving size
=100-150 g; 120 g on

average.

15a: red meat serving

size=60g

Divide the answer of
15a by 2, to obtain
number of 120g

servings

6:butter/margarine/cream

serving size = 12g

20a: butter/margarine
/cream serving size =

1 teaspoon=15 g

Multiply the answer
in 20a by 5, then
divide by 12; to
obtain the number of

12g servings

10:fish serving size=
100-150; 120 g on

average

19b: fish serving
size=60 g

Divide the answer of
19b by 2, to obtain
number of 120g

servings

10: shellfish serving
size= 200g

19b: shellfish serving
size= 60 g

Multiply the answer
in 19b by 60, then
divide by 200; to
obtain the number of

200g servings

12: nuts serving size=30

g

11b: nuts serving

size=Y2 cup=50g

Multiply the answer
in 11b by 50, then
divide by 30; to
obtain the number of

30g servings

The PREDIMED score is the sum of the 14 food component scores.

Reference: Estruch R, Martinez-Gonzalez MA, Corella D, Salas-Salvadé J, Ruiz-Gutiérrez V,Covas MI, Fiol M,
Gomez-Gracia E, Lopez-Sabater MC, Vinyoles E, Ards F, Conde M, Lahoz C, Lapetra J, Sdez G, Ros E;
PREDIMED Study Investigators. Effects of a Mediterranean-style diet on cardiovascular risk factors: a randomized
trial. Ann Intern Med. 2006 Jul 4;145(1):1-11. PubMed PMID: 16818923.
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4- Cardio-protective Mediterranean diet index
The score is based on 9 components of the Mediterranean diet.
The score ranges from 0-9. A score of 9 implies that an individual’s food pattern is fully

compatible with the cardio-protective Mediterranean diet.

Table 5: Cardio-protective Mediterranean diet index-Scoring Method

1. Olive oil (=1 spoon/day) +1
2. Fruit (=1 serving/day) +1
3. Vegetables or salad (=1 serving/day) +1
4. Fruit (=1 serving/day) and vegetables (=1 serving/day)* +1
5. Legumes (> 2 servings/week) +1
6. Fish (>3 servings/week) +1
7. Wine (=1 glass/day) +1
8. Meat (<1 serving/day) +1
9. [White bread (< 1/day) and rice (<1/week)] or +1

whole-grain bread (> 5/week)®

Serving size of each food component
Serving sizes are not identified. Therefore, serving sizes will be adopted as mentioned in the diet

questionnaire.

Calculation of the score from the diet questionnaire

Questions number 2, 4, 5, 9, 12-15, 19, 24 from the diet questionnaire covers the 9 components
of the Cardio-protective Mediterranean diet index score.

-Attribute a score of 1 for meeting the recommendation for each food component (Table 4).
-Attribute a score of zero for not meeting the recommendation for each food component (Table
4).

The Cardio-protective Mediterranean diet index score is the sum of the 9 food component

scores.

Reference: Martinez-Gonzalez MA, Fernandez-Jarne E, Serrano-Martinez M, Wright M, Gomez-Gracia E.
Development of a short dietary intake questionnaire for the quantitative estimation of adherence to a

cardioprotective Mediterranean diet. Eur J Clin Nutr. 2004 Nov;58(11):1550-2. PubMed PMID: 15162136.
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5- Dietary Diversity Score (DDS)

The score is based on the 5 food groups of the USDA food guide pyramid (Appendix II). Each
food group has a specified number of subgroups.

The DDS ranges from 0 to 10. A score of 10 implies that an individual’s food pattern is fully
compatible with the recommendations of the USDA food guide pyramid. The score range of

each group is 0-2.

Table 6: DDS- Groups and subgroups

Group Grains Vegetables Fruits Meat Dairy
Nb 7 7 2 4 3
Subgroups
Subgroups | Refined bread | vegetables Fruits and Red meat Milk
Biscuits Potatoes fruit juices | Poultry Yogurt
Macaroni Tomatoes Berries and | Fish Cheese
Whole bread | Starchy vegetables citrus Eggs
Corn flakes Legumes
Rice Yellow vegetables
Refined flour | Green vegetables

Serving size of each food component is defined as follows:
Grains: 1 oz eq

Vegetables: %2 cup

Fruits: %2 cup

Meat: 1 0z eq

Dairy: lcup
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Calculation of the score from the diet questionnaire

Questions number 1, 3, 6- 7, 12-15, 18-19 from the diet questionnaire covers the 5 food groups

of the DDS.

-Each DDS food group includes several food components from the diet questionnaire. For

example, the DDS Grains group includes refined and whole grains, while the diet questionnaire

includes each separately. Therefore, the amount of servings consumed from the diet

questionnaire should be adjusted to include all DDS food components (Table 7)

Table 7. Calculating number of servings consumed per day, according to DDS food

grouping.
DDS Scoring Diet questionnaire Conversion
Grains group includes refined | laand 3a Add the answers in la and 3a, to
and whole grains obtain the number of servings

consumed in Grains group.

Vegetable Group includes 12a, 13a Add the answers in 6a, 12a and 13a,
vegetables, legumes, starchy to obtain the number of servings
vegetables, potatoes. consumed in vegetable group.
Dairy Group includes milk, Ta NA
yogurt and cheese
Fruits Group includes fruits 14a NA

and fruit juices

Meat Group includes red meat,
poultry, fish and eggs in 0z eq
(302)

15a-19a in 60g

Add the answers in 15a tol9a to
obtain the number of servings
consumed in Meat group. Multiply
number of servings consumed by 60,
and divide by 30 to obtain number of

1 oz- servings
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- The calculation of the DDS requires the number of subgroups consumed per group per day by
the individual. This will allow the calculation of the score of each group, and then sum them up

to obtain the DDS.

-Calculate the number of subgroups consumed per group.

By definition, the number of subgroups consumed per group= the number of 72 servings
consumed per group.

Number of % servings consumed per group = Nb of servings consumed per group/ 'z serving
size of the group. The % serving size of each group is as follows: Grains, %2 oz eq-Vegetables, %
cup- Fruits, 4 cup- Meat, 2 oz eq- Dairy, 2 cup.

For example, Nb of % servings of Grains group= Nb of servings of Grains consumed per day/

0.5

-Calculate the score of each group

If the number of subgroups consumed per group > the number of subgroups defined by DDS,
then the score of the group = 2.

If the number of subgroups consumed per group < the number of subgroups defined by DDS,
then the score of the group is calculated based on the following formulas.

Score of Grains group= (Nb of subgroups of grains consumed/7)*2

Score of Vegetable group= (Nb of subgroups of vegetables consumed/7)*2

Score of Fruits group= (Nb of subgroups of fruits consumed/2)*2

Score of Meat group= (Nb of subgroups of meat consumed/4)*2

Score of Dairy group= (Nb of subgroups of dairy consumed/3)*2

The Dietary Diversity Score is the sum of the 5 group scores. Total DDS = sum of scores

(Grains+ vegetables +fruits +meat +dairy)

Reference: Azadbakht L, Haghighatdoost F, Feizi A, Esmaillzadeh A. Breakfast eating pattern and its association
with dietary quality indices and anthropometric measurements in young women in Isfahan. Nutrition 2013
Feb;29(2):420-5. doi: 10.1016/j.nut.2012.07.008.
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Prevalence and Determinants of the use of complementary and alternative medicine (CAM) among Breast
Cancer Patients in Lebanon (NUT.FN.11)

Appendix I
Sectionl : s « = o
Code | Diet Questionnaire Serving size Per Day | Per week | Never
(@) (b)
1 How many servings of 1 slice of brown bread
whole grains do you (30g), % cup cereals,
consume? brown pasta, brown rice

2 How many times do you
consume whole grains?

3 | How many servings of 1 slice of white bread
refined grains do you (30g), ¥ cup cereals,
consume? white pasta, white rice

4 How many times do you
consume white bread?

5 How many times do you
consume white rice?

6 How many times do you
consume potato & other
starchy roots?

7 How many servings of dairy | 1 cup milk/yogurt
do you consume? 30 g cheese

8 How many times do you
consume olive 0il?

9 How many servings of olive | 1 teaspoon
oil do you consume?

10 | How many servings of olive | 5 olives
do you consume?

11 | How many servings of nuts | % cup
do you consume?

12 | How many servings of Y2 cup
vegetables do you consume? | Medium-sized vegetable
13 | How many servings of s cup

legumes do you consume?

14 | How many servings of fruits | % cup
do you consume? 1 Medium-sized fruit

15 | How many servings of red 60 g
meat do you consume?

16 | How many servings of 60g
poultry do you consume?
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17

How many times do you
consume eggs?

18

How many servings of eggs
do you consume?

1 medium egg

19

How many servings of
fish/seafood do you
consume?

60¢g

20

How many servings of
butter/margarine/cream do
you consume?

1 teaspoon

21

How many times do you
consume commercial sweets
or pastries (not homemade)?

22

How many servings of
commercial sweets or
pastries (not homemade) do
you consume?

1 chocolate bar (50g)

23

How many servings of
sweetened beverages do you
consume?

1 cup

24

How many servings of wine
do you consume?

1 glass (150ml)

25

How many times do you
season your food with a
tomato-based sauce (tomato,
onion, garlic and simmered

with olive oil)?

Yeé »

No”

Do you preferentially consume
chicken, turkey, or rabbit meat

instead of veal, pork, hamburger, or

sausage?
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Appendix II

Food Group

Cancer Patients in Lebanon (NUT.FN.11)

Subgroups and Examples

Vegetables

Dark-green vegetables: All fresh, frozen, and canned dark-green leafy vegetables and broccoli,
cooked or raw: for example, broccoli; spinach; romaine; collard, turnip, and mustard greens.

Red and orange vegetables: All fresh, frozen, and canned red and orange vegetables, cooked or
raw: for example, tomatoes, red peppers, carrots, sweet potatoes, winter squash, and pumpkin.

Beans and peas: All cooked and canned beans and peas: for example, kidney beans, lentils,
chickpeas, and pinto beans. Does not include green beans or green peas. (See additional com-
ment under protein foods group.)

Starchy vegetables: All fresh, frozen, and canned starchy vegetables: for example, white potatoes,
corn, and green peas.

Other vegetables: All fresh, frozen, and canned other vegetables, cooked or raw: for example,
iceberg lettuce, green beans, and onions.

Fruits

All fresh, frozen, canned, and dried fruits and fruit juices: for example, oranges and orange juice,
apples and apple juice, bananas, grapes, melons, berries, and raisins.

Grains

Whole grains: All whole-grain products and whole grains used as ingredients: for example,
whole-wheat bread, whole-grain cereals and crackers, oatmeal, and brown rice.

«

Enriched grains: All enriched refined-grain products and enriched refined grains used as ingredients:
for example, white breads, enriched grain cereals and crackers, enriched pasta, and white rice.

Dairy products

All milks, including lactose-free and lactose-reduced products and fortified soy beverages; yogurts;
frozen yogurts; dairy desserts; and cheeses. Most choices should be fat-free or low-fat. Cream,
sour cream, and cream cheese are not included due to their low calcium content.

Protein foods

All meat, poultry, seafood, eggs, nuts, seeds, and processed soy products. Meat and poultry
should be lean or low-fat. Beans and peas are considered part of this group, as well as the
vegetable group, but should be counted in one group only.

Page 15 of 15

115



REFERENCES

American Cancer Society. (2005- 2006). Breast cancer facts and figures. Atlanta: American
Cancer Society.

Aune, D., Chan, D., Vieira, A., Rosenblatt, D. N., Vieira, R., Greenwood, D., et al. (2012).
Fruits, vegetables and breast cancer risk: A systematic review and meta-analysis of pro-
spective studies. Breast Cancer Research and Treatment, 134(2), 479-493.

Austin, G. L., Ogden, L. G., & Hill, J. O. (2011). Trends in carbohydrate, fat, and protein in-
takes and association with energy intake in normal-weight, overweight, and obese indi-
viduals: 1971-2006. The American Journal of Clinical Nutrition, 93(4), 836-843.

Barquera, S., Rivera, J. A., Espinosa-Montero, J., Safdie, M., Campirano, F., & Monterrubio,
E. A. (2003). Energy and nutrient consumption in Mexican women 12-49 years of age:
Analysis of the national nutrition survey 1999. Salud Publica De México, 45, 530-539.

Beasley, J. M., Newcomb, P. A., Trentham-Dietz, A., Hampton, J. M., Bersch, A. J.,
Passarelli, M. N., et al. (2011). Post-diagnosis dietary factors and survival after invasive
breast cancer. Breast Cancer Research and Treatment, 128(1), 229-236.

Belahsen, R., & Rguibi, M. (2006). Population health and Mediterranean diet in southern
Mediterranean countries. Public Health Nutrition, 9(8A), 1130-1135.

Belle, F. N., Kampman, E., McTiernan, A., Bernstein, L., Baumgartner, K., Baumgartner, R.,
et al. (2011). Dietary fiber, carbohydrates, glycemic index, and glycemic load in relation
to breast cancer prognosis in the HEAL cohort. Cancer Epidemiology, Biomarkers &
Prevention : A Publication of the American Association for Cancer Research, Cospon-
sored by the American Society of Preventive Oncology, 20(5), 890-899.

Bernstein, L. (2009). Exercise and breast cancer prevention. Current Oncology Reports,
11(6), 490-496.

Berridge, M. J., Lipp, P., & Bootman, M. D. (2000). The versatility and universality of calci-
um signaling. Nature Reviews Molecular Cell Biology, 1(1), 11-21.

Bishayee, A. (2009). Cancer prevention and treatment with resveratrol: From rodent studies
to clinical trials. Cancer Prevention Research (Philadelphia, Pa.), 2(5), 409-418.

Bodmer, M., Meier, C., Krahenbuhl, S., Jick, S. S., & Meier, C. R. (2010). Long-term met-
formin use is associated with decreased risk of breast cancer. Diabetes Care, 33(6),
1304-1308.

Bodmer, M., Meier, C., Krahenbuhl, S., Jick, S. S., & Meier, C. R. (2010). Long-term met-

formin use is associated with decreased risk of breast cancer. Diabetes Care, 33(6),
1304-1308.

116



Bowker, S. L., Majumdar, S. R., Veugelers, P., & Johnson, J. A. (2006). Increased cancer-
related mortality for patients with type 2 diabetes who use sulfonylureas or insulin. Dia-
betes Care, 29(2), 254-258.

Boyd, N., Stone, J., Vogt, K., Connelly, B., Martin, L., & Minkin, S. (2003). Dietary fat and
breast cancer risk revisited: A meta-analysis of the published literature. British Journal
of Cancer, 89(9), 1672-1685.

Brand-Miller, J., McMillan-Price, J., Steinbeck, K., & Caterson, 1. (2009). Dietary glycemic
index: Health implications. Journal of the American College of Nutrition, 28(sup4),
446S-449S.

Breastcancer.org. (2014). Breast cancer risk factors. Retrieved 02/23, 2015, from
http://www.breastcancer.org/symptoms/understand_bc/risk/factors

Buckland, G., Agudo, A., Lujan, L., Jakszyn, P., Bueno-de-Mesquita, H. B., Palli, D., et al.
(2010). Adherence to a Mediterranean diet and risk of gastric adenocarcinoma within the
European prospective investigation into cancer and nutrition (EPIC) cohort study. The
American Journal of Clinical Nutrition, 91(2), 381-390.

Buckland, G., Gonzalez, C. A., Agudo, A., Vilardell, M., Berenguer, A., Amiano, P., et al.
(2009). Adherence to the Mediterranean diet and risk of coronary heart disease in the
Spanish EPIC cohort study. American Journal of Epidemiology, 170(12), 1518-1529.

Butt, S., Borgquist, S., Anagnostaki, L., Landberg, G., & Manjer, J. (2014). Breastfeeding in
relation to risk of different breast cancer characteristics. BMC Research Notes, 7, 216-
0500-7-216.

Cade, J. E., Burley, V. J., Greenwood, D. C., & UK Women's Cohort Study Steering Group.
(2007). Dietary fibre and risk of breast cancer in the UK women's cohort study. Interna-
tional Journal of Epidemiology,36(2), 431-438.

Cecchini, R. S., Costantino, J. P., Cauley, J. A., Cronin, W. M., Wickerham, D. L., Land, S.
R., etal. (2012). Body mass index and the risk for developing invasive breast cancer
among high-risk women in NSABP P-1 and STAR breast cancer prevention trials. Can-
cer Prevention Research (Philadelphia, Pa.), 5(4), 583-592.

Center of Disease Control and Prevention. (2011). Diabetes successes and opportunities for
population-based prevention and control at A glance 2011 . Retrieved 08/ 20, 2014,
fromhttp://www.cdc.gov/chronicdisease/resources/publications/aag/ddt.htm

Chen, P., Hu, P., Xie, D., Qin, Y., Wang, F., & Wang, H. (2010). Meta-analysis of vitamin D,
calcium and the prevention of breast cancer. Breast Cancer Research and Treatment,
121(2), 469-477.

Chlebowski, R. T., Blackburn, G. L., Thomson, C. A., Nixon, D. W., Shapiro, A., Hoy, M.
K., et al. (2006). Dietary fat reduction and breast cancer outcome: Interim efficacy re-
sults from the women's intervention nutrition study. Journal of the National Cancer Insti-
tute, 98(24), 1767-1776.

117



Cho, E., Spiegelman, D., Hunter, D. J., Chen, W. Y., Stampfer, M. J., Colditz, G. A., et al.
(2003). Premenopausal fat intake and risk of breast cancer. Journal of the National Can-
cer Institute, 95(14), 1079-1085.

Cleary, M. P., & Grossmann, M. E. (2009). Obesity and breast cancer: The estrogen connec-
tion. Endocrinology, 150(6), 2537-2542.

Cleveland, R. J., North, K. E., Stevens, J., Teitelbaum, S. L., Neugut, A. I., & Gammon, M.
D. (2012). The association of diabetes with breast cancer incidence and mortality in the
long island breast cancer study project. Cancer Causes & Control, 23(7), 1193-1203.

Clinton, S. K. (1998). Lycopene: Chemistry, biology, and implications for human health and
disease. Nutrition Reviews, 56(2), 35-51.

Colston, K. W., & Hansen, C. M. (2002). Mechanisms implicated in the growth regulatory
effects of vitamin D in breast cancer.

Cottet, V., Touvier, M., Fournier, A., Touillaud, M. S., Lafay, L., Clavel-Chapelon, F., et al.
(2009). Postmenopausal breast cancer risk and dietary patterns in the E3N-EPIC pro-
spective cohort study. American Journal of Epidemiology, 170(10), 1257-1267.

Couto, E., Boffetta, P., Lagiou, P., Ferrari, P., Buckland, G., Overvad, K., et al. (2011). Medi-
terranean dietary pattern and cancer risk in the EPIC cohort. British Journal of Cancer,
104(9), 1493-1499.

Coyle, Y. M., Xie, X. J., Lewis, C. M., Bu, D., Milchgrub, S., & Euhus, D. M. (2007). Role
of physical activity in modulating breast cancer risk as defined by APC and RASSF1A
promoter hypermethylation in nonmalignant breast tissue. Cancer Epidemiology, Bi-
omarkers & Prevention: A Publication of the American Association for Cancer Re-
search, Cosponsored by the American Society of Preventive Oncology, 16(2), 192-196.

De Silva, R., Bach-Faig, A., Raid6 Quintana, B., Buckland, G., Vaz de Almeida, Maria Dan-
iel, & Serra-Majem, L. (2009). Worldwide variation of adherence to the Mediterranean
diet, in 1961-1965 and 2000-2003. Public Health Nutrition, 12(9A), 1676-1684.

De Silva, M., Senarath, U., Gunatilake, M., & Lokuhetty, D. (2010). Prolonged breastfeeding
reduces risk of breast cancer in Sri Lankan women: A case—control study. Cancer Epi-
demiology, 34(3), 267-273.

Department of Health and Human Services, Centers for Disease Control and Prevention, and
National Cancer Institute. (2013). Breast cancer statistics. Retrieved 05/27, 2014,
fromhttp://www.cdc.gov/cancer/breast/statistics/

Donnelly, J. E., Blair, S. N., Jakicic, J. M., Manore, M. M., Rankin, J. W., Smith, B. K, et al.
(2009). American college of sports medicine position stand. appropriate physical activity
intervention strategies for weight loss and prevention of weight regain for adults. Medi-
cine and Science in Sports and Exercise, 41(2), 459-471.

Dubowitz, T., Heron, M., Bird, C. E., Lurie, N., Finch, B. K., Basurto-Davila, R., et al.
(2008). Neighborhood socioeconomic status and fruit and vegetable intake among

118



whites, blacks, and mexican americans in the united states. The American Journal of
Clinical Nutrition, 87(6), 1883-1891.

Egeberg, R., Olsen, A., Autrup, H., Christensen, J., Stripp, C., Tetens, 1., et al. (2008). Meat
consumption, N-acetyl transferase 1 and 2 polymorphism and risk of breast cancer in
Danish postmenopausal women. European Journal of Cancer Prevention: The Official
Journal of the European Cancer Prevention Organization (ECP), 17(1), 39-47.

El Saghir, N. S., Khalil, M. K., Eid, T., El Kinge, A. R., Charafeddine, M., Geara, F., et al.
(2007). Trends in epidemiology and management of breast cancer in developing Arab
countries: A literature and registry analysis. International Journal of Surgery, 5(4), 225-
233.

Escrich, E., Moral, R., & Solanas, M. (2011). Olive oil, an essential component of the Medi-
terranean diet, and breast cancer. Public Health Nutrition, 14(12A), 2323-2332.

Escrich, E., Solanas, M., & Moral, R. (2014). Olive oil and other dietary lipids in breast can-
cer. Advances in nutrition and cancer (pp. 289-309) Springer.

Ferlay J, Soerjomataram |, Ervik M, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM,
Forman D, Bray, F. (2012). Cancer incidence and mortality worldwide: IARC. Retrieved
05/27, 2014,
fromhttp://www.wcrf.org/cancer_statistics/data_specific_cancers/breast_cancer_statistic

s.php

Ferlay J, Soerjomataram |, Ervik M, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM,
Forman D, Bray, F. (2013). Breast cancer statistics. Retrieved 1/12, 2015, from
http://www.wcrf.org/int/cancer-facts-figures/data-specific-cancers/breast-cancer-
statistics

Franceschi, S., Bidoli, E., Vecchia, C. L., Talamini, R., D'Avanzo, B., & Negri, E. (1994).
Tomatoes and risk of digestive-tract cancers. International Journal of Cancer, 59(2), 181-
184.

Friedenreich, C. M., & Cust, A. E. (2008). Physical activity and breast cancer risk: Impact of
timing, type and dose of activity and population subgroup effects. British Journal of
Sports Medicine, 42(8), 636-647.

Friedenreich, C. M. (2010). The role of physical activity in breast cancer etiology. Seminars
in Oncology, 37(3), 297-302.

Fung, T. T., Chiuve, S. E., Willett, W. C., Hankinson, S. E., Hu, F. B., & Holmes, M. D.
(2013). Intake of specific fruits and vegetables in relation to risk of estrogen receptor-
negative breast cancer among postmenopausal women. Breast Cancer Research and
Treatment, 138(3), 925-930.

Ganmaa, D., & Sato, A. (2005). The possible role of female sex hormones in milk from preg-
nant cows in the development of breast, ovarian and corpus uteri cancers. Medical Hy-
potheses, 65(6), 1028-1037.

119



Garcia-Closas, R., Berenguer, A., & Gonzélez, C. A. (2006). Changes in food supply in Med-
iterranean countries from 1961 to 2001. Public Health Nutrition, 9(01), 53-60.

Garcia-Segovia, P., Sanchez-Villegas, A., Doreste, J., Santana, F., & Serra-Majem, L. (2006).
Olive oil consumption and risk of breast cancer in the canary islands: A population-
based case—control study. Public Health Nutrition, 9(1a), 163-167.

Garland, F. C., Garland, C. F., Gorham, E. D., & Young, J. F. (1990). Geographic variation in
breast cancer mortality in the united states: A hypothesis involving exposure to solar ra-
diation. Preventive Medicine,19(6), 614-622.

Gasco, M., Shami, S., & Crook, T. (2002). The p53 pathway in breast cancer. Breast Cancer
Research, 4(2), 70.

Giacosa, A., Barale, R., Bavaresco, L., Gatenby, P., Gerbi, V., Janssens, J., et al. (2013).
Cancer prevention in europe: The Mediterranean diet as a protective choice. European
Journal of Cancer Prevention : The Official Journal of the European Cancer Prevention
Organization (ECP), 22(1), 90-95.

Golzarand, M., Mirmiran, P., Jessri, M., Toolabi, K., Mojarrad, M., & Azizi, F. (2012). Die-
tary trends in the middle east and north africa: An ecological study (1961 to 2007). Pub-
lic Health Nutrition, 15(10), 1835-1844.

Grosso, G., Buscemi, S., Galvano, F., Mistretta, A., Marventano, S., Vela, V. L., et al. (2013).
Mediterranean diet and cancer: Epidemiological evidence and mechanism of selected as-
pects. BMC Surgery,13(Suppl 2), S14.

Harikumar, K. B., & Aggarwal, B. B. (2008). A multitargeted agent for age-associated chron-
ic diseases. Cell Cycle, 7(8), 1020-1035.

Holick, C. N., Newcomb, P. A., Trentham-Dietz, A., Titus-Ernstoff, L., Bersch, A. J.,
Stampfer, M. J., et al. (2008). Physical activity and survival after diagnosis of invasive
breast cancer. Cancer Epidemiology, Biomarkers & Prevention : A Publication of the
American Association for Cancer Research, Cosponsored by the American Society of
Preventive Oncology, 17(2), 379-386.

Holmes, M. D., Chen, W. Y., Feskanich, D., Kroenke, C. H., & Colditz, G. A. (2005). Physi-
cal activity and survival after breast cancer diagnosis. Jama, 293(20), 2479-2486.

Hu, F., Yi, B. W., Zhang, W., Liang, J., Lin, C., Li, D, et al. (2012). Carotenoids and breast
cancer risk: A meta-analysis and meta-regression. Breast Cancer Research and Treat-
ment, 131(1), 239-253.

Hulbert, A. J., Turner, N., Storlien, L., & Else, P. (2005). Dietary fats and membrane func-
tion: Implications for metabolism and disease. Biological Reviews, 80(01), 155-169.

Ibrahim, E. M., & Al-Homaidh, A. (2011). Physical activity and survival after breast cancer
diagnosis: Meta-analysis of published studies. Medical Oncology, 28(3), 753-765.

120



Irala-Estevez, J. D., Groth, M., Johansson, L., Oltersdorf, U., Prattala, R., & Martinez-
Gonzalez, M. A. (2000). A systematic review of socio-economic differences in food hab-
its in europe: Consumption of fruit and vegetables. European Journal of Clinical Nutri-
tion, 54(9), 706-714.

Jaiswal McEligot, A., Largent, J., Ziogas, A., Peel, D., & Anton-Culver, H. (2006). Dietary
fat, fiber, vegetable, and micronutrients are associated with overall survival in postmen-
opausal women diagnosed with breast cancer. Nutrition and Cancer, 55(2), 132-140.

Jemal, A., Center, M. M., DeSantis, C., & Ward, E. M. (2010). Global patterns of cancer in-
cidence and mortality rates and trends. Cancer Epidemiology Biomarkers & Prevention,
19(8), 1893-1907.

Jensen, S. S., Madsen, M. W., Lukas, J., Binderup, L., & Bartek, J. (2001). Inhibitory effects
of 1a, 25-dihydroxyvitamin D3 on the G1-S phase-controlling machinery. Molecular
Endocrinology, 15(8), 1370-1380.

John, E. M., Schwartz, G. G., Dreon, D. M., & Koo, J. (1999). Vitamin D and breast cancer
risk: The NHANES 1 epidemiologic follow-up study, 1971-1975 to 1992. Cancer Epi-
demiology Biomarkers & Prevention, 8(5), 399-406.

Jump, D. B., Botolin, D., Wang, Y., Xu, J., Christian, B., & Demeure, O. (2005). Fatty acid
regulation of hepatic gene transcription. The Journal of Nutrition, 135(11), 2503-2506.

Kant, A. K., & Graubard, B. I. (2007). Secular trends in the association of socio-economic
position with self-reported dietary attributes and biomarkers in the US population: Na-
tional health and nutrition examination survey (NHANES) 1971-1975 to NHANES
1999-2002. Public Health Nutrition, 10(02), 158-167.

Karas, M., Amir, H., Fishman, D., Danilenko, M., Segal, S., Nahum, A, et al. (2000). Lyco-
pene interferes with cell cycle progression and insulin-like growth factor | signaling in
mammary cancer cells. Nutrition and Cancer, 36(1), 101-111.

Key, J., Hodgson, S., Omar, R. Z., Jensen, T. K., Thompson, S. G., Boobis, A. R., et al.
(2006). Meta-analysis of studies of alcohol and breast cancer with consideration of the
methodological issues. Cancer Causes & Control, 17(6), 759-770.

Klein, S., Sheard, N. F., Pi-Sunyer, X., Daly, A., Wylie-Rosett, J., Kulkarni, K., et al. (2004).
Weight management through lifestyle modification for the prevention and management
of type 2 diabetes: Rationale and strategies: A statement of the American diabetes asso-
ciation, the North American association for the study of obesity, and the American socie-
ty for clinical nutrition. Diabetes Care, 27(8), 2067-2073.

Knoops, K. T., de Groot, L. C., Kromhout, D., Perrin, A., Moreiras-Varela, O., Menotti, A.,
et al. (2004). Mediterranean diet, lifestyle factors, and 10-year mortality in elderly Euro-
pean men and women: The HALE project. Jama, 292(12), 1433-1439.

Krishnan, A. V., Swami, S., Peng, L., Wang, J., Moreno, J., & Feldman, D. (2010). Tissue-
selective regulation of aromatase expression by calcitriol: Implications for breast cancer
therapy. Endocrinology, 151(1), 32-42.

121



Kroenke, C. H., Fung, T. T., Hu, F. B., & Holmes, M. D. (2005). Dietary patterns and surviv-
al after breast cancer diagnosis. Journal of Clinical Oncology : Official Journal of the
American Society of Clinical Oncology, 23(36), 9295-9303.

Kroenke, C. H., Kwan, M. L., Sweeney, C., Castillo, A., & Caan, B. J. (2013). High- and
low-fat dairy intake, recurrence, and mortality after breast cancer diagnosis. Journal of
the National Cancer Institute,105(9), 616-623.

Kundu, J. K., & Surh, Y. (2008). Cancer chemopreventive and therapeutic potential of
resveratrol: Mechanistic perspectives. Cancer Letters, 269(2), 243-261.

Kwan, M. L., Kushi, L. H., Weltzien, E., Tam, E. K., Castillo, A., Sweeney, C., et al. (2010).
Alcohol consumption and breast cancer recurrence and survival among women with ear-
ly-stage breast cancer: The life after cancer epidemiology study. Journal of Clinical On-
cology : Official Journal of the American Society of Clinical Oncology, 28(29), 4410-
4416.

La Vecchia, C., Giordano, S. H., Hortobagyi, G. N., & Chabner, B. (2011). Overweight, obe-
sity, diabetes, and risk of breast cancer: Interlocking pieces of the puzzle. The Oncolo-
gist, 16(6), 726-729.

Lakkis, N. A., Adib, S. M., Osman, M. H., Musharafieh, U. M., & Hamadeh, G. N. (2010).
Breast cancer in Lebanon: Incidence and comparison to regional and western countries.
Cancer Epidemiology, 34(3), 221-225.

Lane-Claypon, J. E. (1926). A further report on cancer of the breast with special reference to
its associated antecedent conditions. Ministry of Health. Reports on Public Health and
Medical Subjects. (32)

Lann, D., & LeRoith, D. (2008). The role of endocrine insulin-like growth factor-I and insu-
lin in breast cancer. Journal of Mammary Gland Biology and Neoplasia, 13(4), 371-379.

Larsson, S. C., Kumlin, M., Ingelman-Sundberg, M., & Wolk, A. (2004). Dietary long-chain
n-3 fatty acids for the prevention of cancer: A review of potential mechanisms. The
American Journal of Clinical Nutrition, 79(6), 935-945.

Lawlor, D. A., Smith, G. D., & Ebrahim, S. (2004). Hyperinsulinaemia and increased risk of
breast cancer: Findings from the British women's heart and health study. Cancer Causes
& Control, 15(3), 267-275.

Lee, I., Shiroma, E. J., Lobelo, F., Puska, P., Blair, S. N., & Katzmarzyk, P. T. (2012). Effect
of physical inactivity on major non-communicable diseases worldwide: An analysis of
burden of disease and life expectancy. The Lancet, 380(9838), 219-229.

Levi, F., Pasche, C., Lucchini, F., Ghidoni, R., Ferraroni, M., & La Vecchia, C. (2005).
Resveratrol and breast cancer risk. European Journal of Cancer Prevention, 14(2), 139-
142.

Levine, M., Suarez, J., Brandhorst, S., Balasubramanian, P., Cheng, C., Madia, F., et al.
(2014). Low protein intake is associated with a major reduction in IGF-1, cancer, and

122



overall mortality in the 65 and younger but not older population. Cell Metabolism, 19(3),
407-417.

Liehr, J. G., & Jones, J. (2001). Role of iron in estrogen-induced cancer. Current Medicinal
Chemistry, 8(7), 839-849.

Lipscombe, L. L., Goodwin, P. J., Zinman, B., McLaughlin, J. R., & Hux, J. E. (2008). The
impact of diabetes on survival following breast cancer. Breast Cancer Research and
Treatment, 109(2), 389-395.

Lipworth, L., Bailey, L. R., & Trichopoulos, D. (2000). History of breast-feeding in relation
to breast cancer risk: A review of the epidemiologic literature. Journal of the National
Cancer Institute, 92(4), 302-312.

Makarem, N., Chandran, U., Bandera, E. V., & Parekh, N. (2013). Dietary fat in breast cancer
survival. Annual Review of Nutrition, 33, 319-348.

Maskarinec, G., Morimoto, Y., Takata, Y., Murphy, S. P., & Stanczyk, F. Z. (2006). Alcohol
and dietary fibre intakes affect circulating sex hormones among premenopausal women.
Public Health Nutrition, 9(07), 875-881.

Mirmiran, P., Azadbakht, L., & Azizi, F. (2006). Dietary diversity within food groups: An
indicator of specific nutrient adequacy in Tehranian women. Journal of the American
College of Nutrition, 25(4), 354-361.

Mitrou, P. N., Kipnis, V., Thiébaut, A. C., Reedy, J., Subar, A. F., Wirfdlt, E., et al. (2007).
Mediterranean dietary pattern and prediction of all-cause mortality in a US population:
Results from the NIH-AARP diet and health study. Archives of Internal Medicine,
167(22), 2461-2468.

Moller, T., Olsson, H., Ranstam, J., & Collaborative Group on Hormonal Factors in Breast
Cancer. (2002). Breast cancer and breastfeeding: Collaborative reanalysis of individual
data from 47 epidemiological studies in 30 countries, including 50 302 women with
breast cancer and 96 973 women without the disease. Lancet, 360(9328), 187-195.

Nasreddine, L., Hwalla, N., Sibai, A., Hamzé, M., & Parent-Massin, D. (2006). Food con-
sumption patterns in an adult urban population in Beirut, Lebanon. Public Health Nutri-
tion, 9(02), 194-203.

National Cancer Institute. (2012). Obesity and cancer risk. Retrieved July/21, 2014, from
http://www.cancer.gov/cancertopics/factsheet/Risk/obesity

Newcomb, P. A., Kampman, E., Trentham-Dietz, A., Egan, K. M., Titus, L. J., Baron, J. A,
et al. (2013). Alcohol consumption before and after breast cancer diagnosis: Associa-
tions with survival from breast cancer, cardiovascular disease, and other causes. Journal
of Clinical Oncology : Official Journal of the American Society of Clinical Oncology,
31(16), 1939-1946.

NHS. (2014). Breast cancer (female) - causes. Retrieved 02/23, 2015, from
http://www.nhs.uk/conditions/cancer-of-the-breast-female/Pages/Causes.aspx

123


http://www.nhs.uk/conditions/cancer-of-the-breast-female/Pages/Causes.aspx

NHS. (2014). Type 2 diabetes - causes. Retrieved 02/13, 2015, from
http://www.nhs.uk/Conditions/Diabetes-type2/Pages/Causes.aspx

Nichols, H. B., Trentham-Dietz, A., Egan, K. M., Titus-Ernstoff, L., Holmes, M. D., Bersch,
A.J., etal. (2009). Body mass index before and after breast cancer diagnosis: Associa-
tions with all-cause, breast cancer, and cardiovascular disease mortality. Cancer Epide-
miology, Biomarkers & Prevention : A Publication of the American Association for
Cancer Research, Cosponsored by the American Society of Preventive Oncology, 18(5),
1403-14009.

Pala, V., Krogh, V., Berrino, F., Sieri, S., Grioni, S., Tjgnneland, A., et al. (2009). Meat,
eggs, dairy products, and risk of breast cancer in the European prospective investigation
into cancer and nutrition (EPIC) cohort. The American Journal of Clinical Nutrition,
90(3), 602-612.

Park, Y., Brinton, L. A., Subar, A. F., Hollenbeck, A., & Schatzkin, A. (2009). Dietary fiber
intake and risk of breast cancer in postmenopausal women: The national institutes of
health-AARP diet and health study. The American Journal of Clinical Nutrition, 90(3),
664-671.

Patterson, R. E., Flatt, S. W., Newman, V. A., Natarajan, L., Rock, C. L., Thomson, C. A, et
al. (2011). Marine fatty acid intake is associated with breast cancer prognosis. The Jour-
nal of Nutrition, 141(2), 201-206.

Peairs, K. S., Barone, B. B., Snyder, C. F,, Yeh, H. C., Stein, K. B, Derr, R. L., et al. (2011).
Diabetes mellitus and breast cancer outcomes: A systematic review and meta-analysis.
Journal of Clinical Oncology : Official Journal of the American Society of Clinical On-
cology, 29(1), 40-46.

Pelucchi, C., Galeone, C., Negri, E., & La Vecchia, C. (2010). Trends in adherence to the
Mediterranean diet in an Italian population between 1991 and 2006. European Journal of
Clinical Nutrition, 64(10), 1052-1056.

Psaltopoulou, T., Kosti, R. I., Haidopoulos, D., Dimopoulos, M., & Panagiotakos, D. B.
(2011). Olive oil intake is inversely related to cancer prevalence: A systematic review
and a meta-analysis of 13,800 patients and 23,340 controls in 19 observational studies.
Lipids Health Dis, 10(127), 1-16.

Renehan, A. G., Tyson, M., Egger, M., Heller, R. F., & Zwahlen, M. (2008). Body-mass in-
dex and incidence of cancer: A systematic review and meta-analysis of prospective ob-
servational studies. The Lancet,371(9612), 569-578.

Romieu, 1., Ferrari, P., Rinaldi, S., Slimani, N., Jenab, M., Olsen, A,, et al. (2012). Dietary
glycemic index and glycemic load and breast cancer risk in the European prospective in-
vestigation into cancer and nutrition (EPIC). The American Journal of Clinical Nutrition,
96(2), 345-355.

Romieu, 1., Hernandez-Avila, M., Lazcano, E., Lopez, L., & Romero-Jaime, R. (1996).
Breast cancer and lactation history in Mexican women. American Journal of Epidemiol-
ogy, 143(6), 543-552.

124


http://www.nhs.uk/Conditions/Diabetes-type2/Pages/Causes.aspx

Ronco, A., De Stefani, E., & Dattoli, R. (2002). Dairy foods and risk of breast cancer: A
case—control study in Montevideo, Uruguay. European Journal of Cancer Prevention,
11(5), 457-463.

Rose, D. P., & Connolly, J. M. (2000). Regulation of tumor angiogenesis by dietary fatty ac-
ids and eicosanoids. Nutrition and Cancer, 37(2), 119-127.

Rossi, M., McLaughlin, J. K., Lagiou, P., Bosetti, C., Talamini, R., Lipworth, L., et al.
(2009). Vitamin D intake and breast cancer risk: A case—control study in Italy. Annals of
Oncology, 20(2), 374-378.

Saiko, P., Szakmary, A., Jaeger, W., & Szekeres, T. (2008). Resveratrol and its analogs: De-
fense against cancer, coronary disease and neurodegenerative maladies or just a fad?
Mutation Research/Reviews in Mutation Research, 658(1), 68-94.

Sarkola, T., Fukunaga, T., Makisalo, H., & Peter Eriksson, C. J. (2000). Acute effect of alco-
hol on androgens in premenopausal women. Alcohol and Alcoholism (Oxford, Oxford-
shire), 35(1), 84-90.

Schley, P. D., Jijon, H. B., Robinson, L. E., & Field, C. J. (2005). Mechanisms of omega-3
fatty acid-induced growth inhibition in MDA-MB-231 human breast cancer cells. Breast
Cancer Research and Treatment,92(2), 187-195.

Sesso, H. D., Buring, J. E., Zhang, S. M., Norkus, E. P., & Gaziano, J. M. (2005). Dietary and
plasma lycopene and the risk of breast cancer. Cancer Epidemiology, Biomarkers & Pre-
vention : A Publication of the American Association for Cancer Research, Cosponsored
by the American Society of Preventive Oncology, 14(5), 1074-1081.

Shahar, D., Shai, 1., Vardi, H., Shahar, A., & Fraser, D. (2005). Diet and eating habits in high
and low socioeconomic groups. Nutrition, 21(5), 559-566.

Shamseddine, A., Saleh, A., Charafeddine, M., Seoud, M., Mukherji, D., Temraz, S., et al.
(2014). Cancer trends in Lebanon: A review of incidence rates for the period of 2003-
2008 and projections until 2018.Population Health Metrics, 12(1), 4-7954-12-4.

Shao, T., Klein, P., & Grossbard, M. L. (2012). Vitamin D and breast cancer. The Oncologist,
17(1), 36-45.

Shin, M., Holmes, M. D., Hankinson, S. E., Wu, K., Colditz, G. A., & Willett, W. C. (2002).
Intake of dairy products, calcium, and vitamin D and risk of breast cancer. Journal of the
National Cancer Institute,94(17), 1301-1310.

Sibai, A. M., Nasreddine, L., Mokdad, A. H., Adra, N., Tabet, M., & Hwalla, N. (2010). Nu-
trition transition and cardiovascular disease risk factors in Middle East and North Africa
countries: Reviewing the evidence. Ann Nutr Metab, 57(3-4), 193-203.

Sieri, S., Pala, V., Brighenti, F., Agnoli, C., Grioni, S., Berrino, F., et al. (2013). High glyce-

mic diet and breast cancer occurrence in the Italian EPIC cohort. Nutrition, Metabolism
and Cardiovascular Diseases,23(7), 628-634.

125



Singletary, K. W., & Gapstur, S. M. (2001). Alcohol and breast cancer: Review of epidemio-
logic and experimental evidence and potential mechanisms. Jama, 286(17), 2143-2151.

Sofi, F., Macchi, C., Abbate, R., Gensini, G. F., & Casini, A. (2013). Mediterranean diet and
health status: An updated meta-analysis and a proposal for a literature-based adherence
score. Public Health Nutrition,, 1-14.

Sofi, F., Abbate, R., Gensini, G. F., & Casini, A. (2010). Accruing evidence on benefits of
adherence to the Mediterranean diet on health: An updated systematic review and meta-
analysis. The American Journal of Clinical Nutrition, 92(5), 1189-1196.

Srokowski, T. P., Fang, S., Hortobagyi, G. N., & Giordano, S. H. (2009). Impact of diabetes
mellitus on complications and outcomes of adjuvant chemotherapy in older patients with
breast cancer. Journal of Clinical Oncology : Official Journal of the American Society of
Clinical Oncology, 27(13), 2170-2176.

Stuebe, A. M., Willett, W. C., Xue, F., & Michels, K. B. (2009). Lactation and incidence of
premenopausal breast cancer: A longitudinal study. Archives of Internal Medicine,
169(15), 1364-1371.

Sung, M., Yeon, J., Park, S., Park, J. H. Y., & Choi, M. (2011). Obesity-induced metabolic
stresses in breast and colon cancer. Annals of the New York Academy of Sciences,
1229(1), 61-68.

Taylor, V. H., Misra, M., & Mukherjee, S. D. (2009). Is red meat intake a risk factor for
breast cancer among premenopausal women? Breast Cancer Research and Treatment,
117(1), 1-8.

Teodoro, A. J., Oliveira, F. L., Martins, N. B., Maia, G. d. A., Martucci, R. B., & Borojevic,
R. (2012). Effect of lycopene on cell viability and cell cycle progression in human can-
cer cell lines. Cancer Cell Int, 12(1), 36.

Trichopoulou, A., Costacou, T., Bamia, C., & Trichopoulos, D. (2003). Adherence to a Medi-
terranean diet and survival in a greek population. New England Journal of Medicine,
348(26), 2599-2608.

Trichopoulou, A., Lagiou, P., Kuper, H., & Trichopoulos, D. (2000). Cancer and Mediterra-
nean dietary traditions. Cancer Epidemiology, Biomarkers & Prevention : A Publication
of the American Association for Cancer Research, Cosponsored by the American Socie-
ty of Preventive Oncology, 9(9), 869-873.

van de Poll-Franse, Lonneke V, Houterman, S., Janssen-Heijnen, M. L., Dercksen, M. W.,
Coebergh, J. W. W., & Haak, H. R. (2007). Less aggressive treatment and worse overall
survival in cancer patients with diabetes: A large population based analysis. International
Journal of Cancer, 120(9), 1986-1992.

Vareiro, D., Bach-Faig, A., Raid6 Quintana, B., Bertomeu, 1., Buckland, G., Vaz de Almeida,
Maria Daniel, et al. (2009). Availability of Mediterranean and non-Mediterranean foods
during the last four decades: Comparison of several geographical areas. Public Health
Nutrition, 12(9A), 1667-1675.

126



Velentzis, L. S., Keshtgar, M. R., Woodside, J. V., Leathem, A. J., Titcomb, A., Perkins, K.
A., etal. (2011). Significant changes in dietary intake and supplement use after breast
cancer diagnosis in a UK multicentre study. Breast Cancer Research and Treatment,
128(2), 473-482.

Vona-Davis, L., Howard-McNatt, M., & Rose, D. (2007). Adiposity, type 2 diabetes and the
metabolic syndrome in breast cancer. Obesity Reviews, 8(5), 395-408.

Wertz, K., Siler, U., & Goralczyk, R. (2004). Lycopene: Modes of action to promote prostate
health. Archives of Biochemistry and Biophysics, 430(1), 127-134.

WHO. (2014). Cancer country profiles. Retrieved 1/2, 2015, from
http://www.who.int/cancer/country-profiles/en/

WHO. (2014). Global status report on noncommunicable diseases 2014. Switzerland: World
Health Organization.

WHO. (2014). Noncommunicable diseases country profiles 2014. Geneva, Switzerland:
World Health Organization.

WHO. (2014). Obesity and overweight. Retrieved July/21, 2014, from
http://www.who.int/mediacentre/factsheets/fs311/en/

WHO. (2014). World health statistics 2014- Part3: Global health indicators WHO.

WHO. (2015). Diabetes. Retrieved January/26, 2015, from
http://www.who.int/mediacentre/factsheets/fs312/en/

Willett, W. C., Sacks, F., Trichopoulou, A., Drescher, G., Ferro-Luzzi, A., Helsing, E., et al.
(1995). Mediterranean diet pyramid: A cultural model for healthy eating. The American
Journal of Clinical Nutrition,61(6 Suppl), 1402S-1406S.

Williams, R. R., & Horm, J. W. (1977). Association of cancer sites with tobacco and alcohol
consumption and socioeconomic status of patients: Interview study from the third na-
tional cancer survey. Journal of the National Cancer Institute, 58(3), 525-547.

Wu, Y., Zhang, D., & Kang, S. (2013). Physical activity and risk of breast cancer: A meta-
analysis of prospective studies. Breast Cancer Research and Treatment, 137(3), 869-882.

Xue, F., & Michels, K. B. (2007). Diabetes, metabolic syndrome, and breast cancer: A review
of the current evidence. The American Journal of Clinical Nutrition, 86(3), 823S-835S.

Zaki, S. A., Chaaban, J., Nasreddine, L., & Chalak, A. (2014). The impact of food price in-
creases on nutrient intake in Lebanon. Agricultural and Food Economics, 2(1), 1-15.

Zhang, S., Folsom, A. R., Sellers, T. A., Kushi, L. H., & Potter, J. D. (1995). Better breast

cancer survival for postmenopausal women who are less overweight and eat less fat. the
iowa women's health study. 76(2), 275-283.

127


http://www.who.int/cancer/country-profiles/en/
http://www.who.int/mediacentre/factsheets/fs311/en/
http://www.who.int/mediacentre/factsheets/fs312/en/

Zhang, S. M., Lee, I. M., Manson, J. E., Cook, N. R., Willett, W. C., & Buring, J. E. (2007).
Alcohol consumption and breast cancer risk in the women's health study. American
Journal of Epidemiology, 165(6), 667-676.

128



129



