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Abstract

Nutritional status and dietary intake play a significant role in the prognosis of breast cancer and may modify
the progression of disease. The aim of this study was to determine the influence of nutritional status on the
quality of life of Iranian breast cancer survivors. Cross-sectional data were collected for 100 Iranian breast
cancer survivors, aged 32 to 61 years, attending the oncology outpatient clinic at Golestan Hospital, Ahvaz, Iran.
Nutritional status of subjects was assessed by anthropometric measurements, Patient-Generated Subjective
Global Assessment (PG-SGA) and three non-consecutive 24-hour diet recalls. The European Organization of
Research and Treatment of Cancer Quality of Life form (EORTC QLQ-C30) was used to assess quality of life.
Ninety-four percent of the survivors were well-nourished, 6 % were moderately malnourished or suspected of
being malnourished while none were severely malnourished. Prevalence of overweight and obesity was 86%.
Overall, participants had an inadequate intake of vitamin D, E, iron and magnesium according to dietary
reference intake (DRI) recommendations. Survivors with better nutritional status had better functioning scales
and experienced fewer clinical symptoms. It appears important to provide educational and nutritional screening

programs to improve cancer survivor quality of life.
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Introduction

Breast cancer is the most common cancer among
women. In 2008, 23% (1.38 million) of the total new
cancer cases and 14% (458.,400) of total cancer deaths
among females were associated with breast cancer (Ferlay,
2010; Jemal et al., 2011). While the prevalence of breast
cancer has been increased worldwide (Hortobagy et
al., 2005; Anderson et al., 2008), the highest incidence
has been reported in Asian countries (Green and Raina,
2008). Breast cancer survival rates of women in Asia are
approximately half of their Western counterparts (Parkin
etal.,2005; Green and Raina, 2008). In Iran, breast cancer
is recognized as one of the fastest increasing and the most
important women'’s health issues (Montazeri et al., 2003).
Having a mortality rate of 4 per 100,000, breast cancer
is the fifth leading cause of death and the third source of
burden in malignant diseases for Iranian women (Akbari
etal.,2011).

The role of nutrition as a critical part of a healthy
lifestyle for cancer survivors is well accepted (Chapman
et al., 2011). Cancer alters metabolic and physiological
aspects of patients’ nutritional needs for carbohydrate,
protein, fat, vitamins and minerals (Vanderbroek and

Schrijvers, 2008). On the other hand, nutritionally-
impacted symptoms (nausea, vomiting, loss of appetite,
stomach pain, constipation, diarrhea, loss of taste, sore
mouth and difficulty swallowing), which may result
from a tumor itself or from side effects of treatment, have
negative effects on energy and dietary intake and lead to
increased risk of malnutrition (Tong et al., 2009).

The influence of body composition on breast cancer
risk and outcomes for breast cancer survivors is well
documented (McDonald et al., 2011). Normal body
mass index (BMI) at the time of breast cancer diagnosis
is associated with optimal survival and high BMI has
been associated with less favorable survival; a similar
association may also be present for diet and breast cancer
outcomes (Goodwin et al., 2003). It has been suggested
that diets that minimize extremes in nutrient intake and a
lifestyle that results in a normal BMI may be associated
with the best breast cancer outcomes (Brown et al., 2003;
Goodwin et al., 2003). In breast cancer patients, the risk
of malnutrition is lower compared to patients with other
cancers (Ravasco et al., 2003).

Several studies (Dignam et al., 2003; Berclaz et al.,
2004; Loi et al., 2005) reported a higher risk of death in
patients with BMI above 30 compared to those with a BMI
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less than 25. Furthermore, results from the Nurses’ Health
Study (Kroenke et al., 2005) showed that the association
of weight gain after breast cancer diagnosis and increased
breast cancer mortality was limited among women who
had normal weight (BMI<25) before diagnosis.

Quality of life is determined based on individual
functional health status, level of pain, self-attribution,
self- perception and quality of interaction with their
surrounding environment (Zebrak, 2000). It is a
multidimensional concept which addresses various areas
related to physical, emotional, sexual and functioning
(Victorson et al.,2007). A systematic review demonstrated
a strong association between nutritional status and health
related quality of life in the cancer population (Lis et al.,
2012).

To date, only a few studies (Aghvami et al., 2006;
Khoshnevis et al., 2012) have addressed this area of
clinical research in Iran. Furthermore, specific information
on nutritional status among breast cancer survivors is also
notably lacking. Besides the present symptoms, nutritional
status, dietary intake and treatment-related factors may
play critical roles in patients’ quality of life. Although
nutritional deterioration is associated with worse well-
being and higher morbidity, there is scant evidence to
support interactions between nutritional status and quality
of life in this population, who are commonly reported
to be overweight or obese (Van den Brandt et al., 2000;
Key et al., 2003). This study is the first to investigate the
association between nutritional status and quality of life
among Iranian breast cancer survivors.

Materials and Methods

Design

This cross-sectional study was conducted to examine
the relationship between nutritional status and quality
of life among Iranian breast cancer survivors. After
receiving approval from the Ethics Committee of National
University of Malaysia (UKM), Face-to-face interview
was carried out from October 2011 to February 2012 with
cancer survivors attending the out-patient oncology clinic
of the Golestan hospital, Ahvaz, Iran.

Subjects

One hundred breast cancer survivors were recruited
through non-probability sampling. The age of the subjects
ranged between 32 to 61 years. All of the subjects have
completed 3 phases of breast cancer treatment which was
included mastectomy, chemotherapy, radiation therapy.
Subjects were selected from those who have lived six
months to five years after completion of treatment and
did not have any other chronic diseases. Only the patients
who met the inclusion criteria and signed consent form
were invited to participate in this study.

Instruments

A set of questionnaires was used to obtain information
from the subjects such as socio-demographic data, cancer
stage, duration of survivorship, subject’s functional status,
nutritional status and quality of life. Patterns of weight
change from pre- diagnosis to post-treatment of breast
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cancer has been evaluated. Current body weight, height,
waist circumference were measured, while weight at
cancer diagnosis was obtained from hospital records.

Instrument

The nutritional status of patients was assessed by three
non-consecutive 24-hour diet recalls, anthropometric
measurements and the Patient-Generated Subjective
Global Assessment (PG-SGA) which was developed
especially for cancer patients (Ottery, 2000). The PG-
SGA covers seven items: body weight, food intake,
symptoms, activities and function, disease and its relation
to nutritional requirements, metabolic demand and
physical examination to produce a global assessment of
well-nourished or anabolic (A), moderate or suspected
malnutrition (B) or severe malnutrition (C). For the global
and the functional scales, a higher score indicated better
global and physical functioning; and for the symptom
scale, a higher score indicated worse symptoms (Ottery,
2000).

Three non-consecutive 24-hour dietary recalls at 3
days including two weekdays and one weekend day were
used to collect information on dietary intake. Subjects
were trained on portion size according to household
measurement. They were asked to recall the types and
approximate amount of food consumed over the previous
24 hours.

European Organization of Research and Treatment of
Cancer Quality of Life questionnaire (EORTC QLQ-C30)
was used to assess quality of life (Aaronson et al., 1993)
validated in Persian language (Montazeri et al., 1999). This
instrument is a 30 item multi-dimensional cancer—specific
questionnaire developed to assess the QoL of cancer
patients in the following domains: functional scales,
symptom scales, global QoL and single items. It contains
five functional scales (physical, role, cognitive, emotional
and social), symptom scales (appetite loss, nausea,
vomiting, pain, dyspnea, constipation, diarrhea, fatigue,
insomnia, financial difficulties) with one global health
scale (GHS) and six single items assessing symptoms and
financial impact of disease.

The Eastern Cooperative Oncology Group (ECOG)
performance scale was used to assess subject’s functional
status (Oken et al., 1982). ECOG is a 6-point scale ranging
from O (fully active) to 5 (dead) that assesses the patient’s
ability for self-care and ambulation. Higher scores reflect
worse function (Blagden et al., 2003).

Data analysis

All data were analyzed using the Statistical Package for
Social Sciences (SPSS) version 20. Descriptive statistics
including means, range, and standard deviation were used
to present subject’s demographic information, quality of
life and PG-SGA score. Mann-Whitney test was used to
analyze differences of quality of life between the two
groups based on nutritional status which was assessed
by PG-SGA questionnaire. Spearman test was used for
non-parametric data to determine the association between
PG-SGA score and total quality of life score. P<0.05 was
deemed as the significant level.
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Results

Demographic characteristics of breast cancer survivors
are described in Table 1. The age of breast cancer
survivors ranged from 32 to 61 years old. The mean age
was 47.8+6.7 and the mean age of subjects at the time of
cancer diagnosis was 44.8+6.8 years old. Nearly 90% of
subjects had a good performance status (ECOG 0-1) and
10% had reduced performance status and comorbidity
(ECOG 2).

Body mass index classifications were made according
to the cut-off values recommended by the WHO (WHO,
2004). The mean of BMI before and after cancer diagnosis
was 26.8+3 4 kg/m? and 27 4+2 3kg/m?, respectively. BMI
classifications among breast cancer survivors before breast
cancer diagnosis and after cancer treatment are shown
in Figure 1. According to this figure, a total of 33% of
subjects had normal weight (BMI 18.5-24.9 kg/m?), 54%
overweight (BMI 25-29.9 kg/m?) and 13% were obese
(BMI = 30 kg/m?) before cancer diagnosis while at the time
of study entry 14% had normal weight, 70% overweight
and 16% were obese.

The mean weight changes in women from a year
preceding breast cancer diagnosis to study entry were
67.0+£8.1 kg and 68.6+6.1 kg, respectively. About 68%

Table 1. Demographic Characteristics of Breast Cancer
Survivors

Characteristics (n=100)
Age 32-50 years 57
51-61years 43
Age at Diagnosis 30-40 years 24
41-50 years 56
51-60 years 20
Marital status Single 10
Married 67
Widowed 20
Divorced 3
Occupation Governmental employee 2
Unemployed 2
Retired 4
Housewife 92
Income (Rial )* <3,000,000 14
3,100,000-5,000,000 55
>5,100,000 22
10,000,000 9
Education Illiterate 31
Primary 40
Secondary 23
University 6
Permanent Residential Urban area 76
Rural area 24
Cancer Stage I 8
II 41
I 51
Duration of Survivorship 2 years 25
3 years 44
4 years 25
5 years 6
ECOG 0 34
1 56
2 10

*#1,000,000 Iranian Rial=(40.15 USD); ECOG: Eastern Co-operative Oncology
Group
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of women gained weight and 32% had weight loss. At
least 29% had weight gain equal or above 5% and about
19% had weight gain above 10% while 20% of subjects
less than 5%. Table 2 describes pattern of weight changes
from pre-diagnosis to post treatment of breast cancer by
considering duration of cancer survivorship.

Based on the statistical analysis, mean anthropometric
parameters include weight (68.6+6.1 kg), height (158.1+
4.23 cm), BMI (27.4+2.3 kg/m?), waist circumference
(99.4+8.5 cm) and MUAC (32.3+1.65 cm). Almost 90%
of breast cancer survivors were abdominally obese based
on a waist circumference =90 cm .The optimal waist
circumference cut-off point among Iranian adolescents
was 90 centimetres for both men and women to indicate
abdominal obesity (Esteghamati et al.,2009). Around 94%
of subjects were classified into well-nourished group (PG-
SGA-A), 6% mildly to moderately malnourished group
(PG-SGA-B) respectively and severe malnutrition was
not observed seen among the subjects with breast cancer.

The mean intake of energy and protein of subjects

2 Normal Weight
% Over weight
B Obese

Percentage of BMI

Before After
Figure 1. Classifications of BMI in Breast Cancer
Survivors before Cancer Diagnosis and after Cancer
Treatment (n=100)
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was 1630+241 (kcal/day) and 1.09+0.2 (g/kg BW),
respectively. The mean daily intake of energy was
lower than the estimated energy requirement (EER) as
a reference value and only 34% of subjects had enough
energy intakes. The mean intakes of vitamin D, vitamin
E, Iron and Magnesium was not enough to meet the
recommendation of dietary reference intakes (DRI) set
forth by the Food and Nutrition Board (1997-2001) while

Table 2. Pattern of Weight Changes from Pre-Diagnosis
to Post -Treatment of Breast Cancer Based on Duration
of Survivorship (n=100)

Duration of Weight gain Weight loss Overall
Survivorship (n=68) (n=32) (n=100)
2 years 19 6 25
3 years 31 13 44
4 years 14 11 25
5 years 4 2 6

Table 3. Quality of Life Dimensions Measured by the
EORTC QLQ-C30 in Each PG-SGA Group (n=100)

EORTC PG-SGA-A PG-SGA-B p value
QLQ-C30 (well-nourishied) (moderately-malnourished)
(n=94) (n=6)
Mean+SD Mean+SD
Functional scales’
Physical 85.4+13.8 55.5+4.3 0*
Role 98.7+5.03 65.2+3.4 0*
Emotional 86.0+13.9 75.5+13.4 0.067
Cognitive 92.5+10.5 72.2+8.6 0*
Social 95.3x11.5 63.8+6.8 0*
Global QoL 68.1x17.7 444125 0.004%*
Symptoms scales*
Fatigue 11.8+13.1 58.3x13.9 0*
Nausea/vomiting 3.5+8.7 33.3+21.0 0*
Pain 5.6x11.0 49.9+18.2 0%*
Dyspnoea 6.0+13.7 55.5+17.2 0%
Insomnia 6.3+13.1 38.8+25.0 0*
Appetite loss 6.7+17.3 61.1+13.6 0*
Constipation 3.5+10.3 11.1£17.2 0.99
Diarrhoea 2.4+8.7 38.8+32.7 0*
Financial difficulties 18.4+23.7 66.6+66.6 0*

*p<0.5; Significant differences in QoL score between two groups based on
nutritional status measured by PG-SGA; Values are resulted from Mann-Whitney
U-test; "Higher scores indicate better function, min: 0-max: 100; ‘Higher scores
indicate more symptoms, min: 0-max: 100

Table 4. Correlation between Nutritional Status
Parameters and Quality of Life among Breast Cancer

Survivors

EORTC QLQ-C30 PG-SGA
r p value

Functional scales  Physical -0.35 0*
Emotional -0.22 0.026*
Cognitive -0.23 0.020*
Social -0.03 0.761
Global QoL -0.22 0.026*

Symptoms scales  Fatigue 0.35 0*
Nausea/Vomiting 0.34 0.001*
Pain 0.53 0*
Dyspnoea 0.52 0*
Insomnia 0.48 0*
Appetite loss 0.53 0*
Constipation 041 0*
Diarrhoea 0.29 0.003*
Financial Difficulties 0.17 0.074

*p<0.05; Significant correlation between nutritional status and quality of life
dimensions. Values are resulted from Spearman test
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the rest of macronutrients and micronutrients achieved the
reference value. Comparisons of vitamins and minerals
intake of subjects with dietary reference intakes (DRI) are
shown in Figure 2 and 3 respectively.

The mean differences of quality of life dimensions
between each PG-SGA are provided in Table 3. Overall,
there was a significant difference between QoL scales in
different level of nutritional status; meaning that cancer
survivors differ significantly in physical, social, role,
cognitive and global Qol scales. In this area similar pattern
was observed among symptom scales.

The correlation between nutritional status parameters
and quality of life is shown in Table 4. The analysis of
nutritional status according to PG-SGA classification and
its relationship with QOL dimensions showed that SGA
was significantly correlated with some functions and
symptoms scale.

Discussion

This cross-sectional study has been done to determine
the association of nutritional status with quality of life in
Iranian breast cancer survivors. The relationship between
nutritional status and quality of life in patients with
cancer has been indicated (Nourissat et al., 2008). The
contribution of obesity to risk of breast cancer recurrence
has been revealed in several studies (McTiernan, 2005;
Toles et al., 2008; Ewertz et al., 2011). It was also related
to poor physical performance and quality of life in breast
cancer survivors (Elme et al., 2013). According to the
classification of BMI by WHO, 70% of breast cancer
survivors in this study were overweight and 14% were
obese. The majority of survivors (90%) were abdominally
obese. This high percentage for abdominal obesity among
breast cancer survivors also was reported in a study among
Malaysian breast cancer survivors which two-thirds
(65.7%) of the women had abdominal obesity based on
waist circumference (Yaw et al., 2011).

About 68% of women in current study experienced
weight gain and the remaining had weight loss after
breast cancer treatment in comparison with before cancer
diagnosis. However, overweight and obesity have been
already prevalent among 67% of subjects in this study
prior to diagnosis. This is consistent with the results
of a survey conducted among African-American breast
cancer survivors (Halbert et al., 2008). It also supports
the existing evidence that women tend to gain weight
after breast cancer diagnosis (Yaw et al., 2011). The
mean weight gain of breast cancer survivors after cancer
treatment was 3.3+3.1 kg in this study. Although some
aspects of weight gain pattern among the breast cancer
survivors were similar to those observed in other studies
(Irwin, 2005; Gu, 2009).

Weight gain ranges in breast cancer patients have
been reported from 1.0 to 6.0 kg during the first year after
breast cancer diagnosis (Makari-Judson et al., 2002; Rock
et al., 2002; Heideman et al., 2009). However, greater
weight gains are not uncommon (Irwin et al., 2005). It was
indicated, breast cancer survivors gained total fat mass of
2 4kg to 6.7 kg accompanied by lean body mass losses of
-0.4kg to -1.7 kg, more than one year after chemotherapy
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(Rooney and Wald, 2007; Harvie, 2010). Women who
sustain their weight in the years after treatment have
these adverse changes such as a decrease in lean body
mass and increases in adipose tissue (McDonald et al.,
2011). Factors that are linked with more changes include
treatment related to menopause, low physical activity
level after treatment, premenopausal status and low BMI
at diagnosis (Irwin et al., 2003; McDonald et al., 2011).

Homogeneous pattern of overweight/obesity was
reported as excessive body and abdominal fat, weight
gain after diagnosis and diets deficient in protective
nutrients (Amaral et al., 2010). An inverse relationship
between a healthy dietary pattern and risk of general and
central adiposity was also indicated in a study among
Iranian women (Esmaillzadeh and Azadbakht, 2008).
Other studies (Azizi et al., 2005; Azadbakht et al., 2005)
found that dietary pattern characterized by low-fat dairy
products, grains and fruits was inversely associated with
changes in waist circumference and BMI in women.

Based on Patient-Generated Subjective global
assessment (PG-SGA) method to assess nutritional
status of participants in this study, 94% of breast cancer
survivors were well-nourished and 6% were moderately
malnourished while severe malnutrition was not identified
among them. In a study carried out in Turkey, breast
cancer survivors did not suffer from severe malnutrition
(Unsal et al., 2006). However, breast cancer survivors in
Brazil had higher rate of mild to moderately malnourished
(24%) based on SGA technique ; according to BMI, 34%
of the subjects were considered nourished, 3.6% were
malnourished and 62.4% were overweight and obese
(Zorlini et al., 2008). A similar result was revealed that
severe malnutrition was never observed among patients
with breast cancer at any time (Unsal et al., 2006).

The mean intake of energy among breast cancer
survivors based on the 3 day diet recalls for some survivors
were less than the subject’s energy requirements same as
the results of other studies (Wayne et al., 2004; Yaw et al.,
2011). Breast cancer survivors at Golestan hospital had an
adequate dietary intake except for intake of some vitamins
and minerals. A similar pattern has been noticed among
American breast cancer survivors who had an inadequate
dietary intake below than the recommended level by
DRI (Saquib et al., 2011). Recent evidences indicate that
women who have had breast cancer often have intrinsically
insufficient levels of both Calcium and vitamin D intakes
prior to diagnosis and that this deficiency carries forward
after treatment (Coleman et al., 2008; Neuhouser et al.,
2008; Crew et al., 2009).

It has to be mentioned that some vitamins and minerals
exceeded the recommended reference value by dietary
reference intakes (DRI) because survivors tried to increase
consumption of fruits, fish, shrimp, beta carotene rich
foods and dairy products which can answer the question
why those micronutrients met or exceeded reference
values. These findings are in agreement with the results
of a study conducted among breast cancer patients in
Malaysia, in which the intake of beta carotene and vitamin
C increased significantly although total energy, protein,
fat and vitamin E intake were significantly decreased after
diagnosis (Shaharudin et al., 2013).
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Regarding the association between QoL (evaluated by
QLQ -30) and nutritional status (evaluated by PG-SGA),
there were significant associations with all functional
and symptom scales except for social functioning and
financial difficulty symptom scales. There was a negative
correlation between malnutrition status and functioning
scales and positive correlation with symptom scales.
Therefore, survivors with better nutritional status had
better functions and experienced less common symptoms,
whereas malnourished survivors had lower physical,
cognitive and social performance and experienced greater
symptoms. Similarly in the studies (Persson et al., 2002;
Gupta et al., 2006) among cancer patients, malnutrition
was associated with a poorer quality of life and its other
dimensions, as patients with better nutritional status
exhibited a better level of functioning. In another study
in the Philippines, there were significant differences in
global quality of life score across all the SGA groups;
patients with better nutritional status had better quality
of life (Vergara et al., 2013).

The results clearly showed that well-nourished cancer
survivors had better functions and less symptoms of
fatigue, nausea, vomiting, pain, appetite loss, constipation,
diarrhoea, insomnia and dyspnoea in comparison
with malnourished cancer survivors. This finding is in
agreement with the results of another study (Ravasco et
al.,2003) which the author concluded that poor nutritional
status was associated with worse mobility, limited usual
activities, as well as increased anxiety and depression.

In summary, nutritional status had effects on some
dimensions of quality of life among breast cancer
survivors. Additionally, body weight status has been
shown to be important in health related quality of life
profile, underlining the necessity for effective nutritional
assessments and screening to prevent the occurrence of
chronic diseases in cancer survivors.
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