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Summary

Background: Breast Cancer patients often suffer from a substantial loss in weight and energy as
a result of changes in appetite and metabolism. The prevalence of malnutrition in breast cancer
patients ranges from 30% to 60%. While it is already a proven fact that malnutrition is prevalent
among cancer patients, the relationship between nutritional status and quality of life among (QoL)

in breast cancer patients had not been adequately explored.

Objectives: This study is conducted to determine the association between nutritional status and
quality of life of Breast Cancer patients at Tikur Anbessa Specialized Hospital (TASH) and St.
Paul’s Hospital Millennium Medical College (SPMMC), Addis Ababa, 2020.

Methods: A cross-sectional study on breast cancer patients treated at Tikur Anbessa specialized
hospital (TASH) and St. Paul millennium medical college (SPHMMC) oncology centres out-
patient and in-patient departments was done from May to August 2020 . Consecutive sampling
was used to select study participants. Nutritional status was assessed using subjective global
assessment (SGA) screening tool. Quality of life was assessed using the European Organization
for Research and Treatment of Cancer Quality of Life Questionnaire Cancer 30 (EORTC QLQ C-
30) a quality of life measurement scale for cancer patients. To determine the relationship between

quality of life scores and nutritional status multivariable linear regression was used.

Results: A total of 411 consecutive breast cancer patients were included. A high prevalence of
moderate (30.9%) and severe (25.7%) malnutrition was observed. Regarding the quality of life
scores of these patients: The mean of overall quality of life of the study participants was (M=61.33
(SD=20.83)). Among the functional scale domains; the first domain with the highest mean score
was cognitive functioning (M=76.85 (SD=26.87)). The lowest mean among functional scales was
observed in social functioning (M=55.03 (SD=36.26)). The domain with the highest mean among
the symptom scales was fatigue (M=48.98 (SD=29.03)) The lowest mean scores were observed in
Nausea and vomiting (M=21.65 (SD=31.60)). Moderate and severe malnutrition were negatively
associated with overall quality of life p = —9.21 CI (-14.59, —4.67) and B = —17.81 CI (-16.6,



—2.91) respectively. Malnutrition also showed negative associations with all domains of functional
status and strong positive associations with symptom scores covered in the EORTC QLQ C-30.

Conclusion: This study revealed that the magnitude of malnutrition in the breast cancer population
is very large and the compromization of their nutritional status also playes a significant role in
decreasing their quality of life.



INTRODUCTION
1.1 Background

Breast cancer (BC) is unregulated multiplication of malignant cells that arises in the breast tissue
and it includes spectrum from non-invasive to metastatic carcinoma. Breast cancer is prevalent
amongst women and accounts for significant number of deaths. The expected number of cases and
annual deaths from it in 2035 are 23.9 and 14.6 million respectively. Globally, it is attributed to
one-fourth of the total cancer diagnosis and 14% of cancer deaths according to Global

Organization Board of Cancer Association Network (GLOBCAN) 2018 report (1).

In low income countries up to 324,300 women die from this cancer every year, and in some parts
of Africa (eastern, middle and southern), it is the second cause of cancer related death among
women following cervical cancer. In Africa overall, the estimated number of new cases was 92,600
and total number of death was 50,100 in 2008 and 133, 900 in 2012 (2).

Malnutrition is defined as a loss of energy, protein and fat stores. However, cancer associated
malnutrition differs drastically from malnutrition due to basic starvation. The term comprises a
wide range of issues which consist of additional causes of malnutrition and complications

including anorexia, cachexia and sarcopenia (3).

Cancer patients may experience symptoms such as appetite loss (anorexia) and early satiety from
altered hunger signals (3). Cancer Cachexia (systemic inflammation) is often present in which
expends the body’s metabolic demands and the body uses alternative fuel sources resulting muscle
protein catabolism. This in addition to appetite loss depletes lean body mass causing sarcopenia
(loss of physical function) (4). Malnutrition resulting from a non-cancer cause results in early loss
of body fat compared to cancer related cause in which there is initial loss of lean body mass. As
aresult immobility and functional loss will occur and these increase the chances infection, and
bed sores which are difficult to heal (5). Another key difference is in terms of management: Cancer
malnutrition is not corrected by nutrition alone. When the associated cancer cachexia starts to
progress, most of the nutritional interventions are unable to reverse it (6). In addition to anorexia

and early satiety, the physical limitations decrease food intake (3). Cancer patients may also have



difficulties in swallowing and chewing secondary to obstruction, changes in taste and smell and
pain in the throat in cases of head and neck and esophageal cancer (7). Absorption of nutrients
could also be delayed due to diarrhea, vomiting, intestinal obstruction and malabsorption in

pancreatic, gastric and colon cancer patients (3).

In order to increase the survival rates and reduce morbidity potential recurrence, breast cancer
patients undergo different types of treatment modalities. These include surgery, radiotherapy and
chemotherapy and are frequently associated with adverse side effects (8). In Ethiopia 83% of the
breast cancer patients receive chemotherapy treatment as a frontline therapy or adjuvant or
palliative. Adjuvant and neo-adjuvant chemotherapy is provided for duration of 3 to 8 months (9).

Cancer treatments are designed to reduce morbidity by killing or controlling cancer cells and
preventing recurrence. This also involves alleviation of symptoms, and allowing patients to be as
functional as possible which are aspects of quality of life. Apart from the direct damage inflicted
to healthy tissue by the administration of chemotherapeutic drugs, side effects of treatments also
indirectly impact food intake, absorption or use by inducing nausea, vomiting, anorexia, abdominal
pain, diarrhea, fever, stomatitis and mucositis. Patients will in turn limit their food intake to evade
these symptoms; therefore, reducing their dietary consumption which may consequently result in
nutrition deficiency. Also, prolonged fasting periods after chemotherapy are prevalent in breast
cancer patients (BCPs) and those extending beyond 48 hours will facilitate muscle-mass loss

resulting in further deterioration of their nutritional status (10, 11).

Quality of Life (QOL) is defined as the patient’s perspectives on their ability to live useful,
meaningful and fulfilling lives despite being burdened with disease. It comprises the patient’s own
view and understanding of their global health, physical, social, financial, psycho-social
performances, as well as symptoms such as pain, fatigue, anorexia, nausea, sleep, sexual
dysfunction and depression (12). Due to advances in oncological care, the influence of nutritional
status on Quality of Life has become an issue of interest and almost all newly diagnosed cancer
patients believe that nutrition has a role to play in their anticancer treatment (10). It is an instinct
for every human being to value food intake in order to maintain social structure, self-esteem and

enjoyment (11).



During the past four decades, quality of life has become interest of medical and psychological
researches. It has recently been recognized that maintaining and improving the quality of life for
cancer patients is an important part of treatment (11, 12). In contrast to the traditional biomedical
indicators of treatment outcome such as overall survival time and progression free survival, there
IS a growing interest in QoL parameters (13, 14) and are progressively being used to measure how
chronic illnesses interfere with activities of daily living. Therefore, it has been considered as “the

ultimate goal of all health interventions™ (14).



1.2 Statement of the problem

Globally, breast cancer accounts to one-fourth of the total cancer diagnosis and 14% of cancer
deaths. According to the GLOBCAN 2018 report mortality in Africa due to cancer accounts for
7.3 % of all the global cancer deaths (1). Despite limitation of epidemiologic data in Ethiopia, the
estimated incidences of breast cancer in 2018 were 15,244 (22.6 %) of all cancers among men and
women (15). The Addis Ababa cancer registry reports that breast cancer prevalence is at 33% of
all female cancer cases, followed by cervical cancer accounting 16% of cases (16). The disease
continues to be a public health threat in developing and low middle income countries (DLMIC)
and has significant societal implications occurring in young or middle age women when they also

have responsibilities of raising their children and taking care of the family as a whole (9).

Although there are no widespread demographics on cancer malnutrition on population basis like
cancer incidence statistics are accounted for in most countries, it’s recognized that 50% (8.9
million) of all cancer deaths worldwide are credited to cancers regularly associated with
malnutrition. Some ot these are; gastric, esophageal, pancreatic and colorectal cancers (17).
Studies on oncology settings report the incidence of malnutrition in breast cancer patients ranges
from 31% to 60% (17, 18). Half of these present with some form of nutritional deficit at diagnosis
(19) with one third of them having lost 10% of their previous body weight. This number could
increase to 50% during treatment (4). These factors combined make cancer patients have an almost

three-fold higher rate of malnutrition than non-cancer patients (20).

The risk of malnutrition in breast cancer patients is comparatively lower compared to cancers of
Gastro-intestinal (GI) tract and head and neck cancers. (11). But, weight gain is a major concern.
Weight gain could be due to: chemotherapy-associated hungers, increased snacking to offset
nausea and limited physical activity. Many studies have also demonstrated a link between
chemotherapy agents and weight gain (21-33). Nevertheless, malnutrition regardless of whether
by deficiency or excess has distinct ramifications in affecting the prognosis of breast cancer

patients.

These days, because of the critical rise of obesity, we are presently faced with sarcopenic obesity

a condition where loss of lean mass is veiled by adiposity\fluid retention making it harder for



conventional screening methods like BMI to identify nutritional deficit. This renders breast cancer
patients to suffer from both loss of muscle mass and increased body fat at the same time making
them have many negative implications like treatment toxicity functional, and reduced muscular
strength and mobility (29, 32, 33).

The impoverishment of nutritional status leads to a decrease in physiological function (muscular,
immune and cognitive functions) and predispose to complications. The parameters of Qol (Quality
of Life) depend on the physiologic function of that individual. Muscle mass loss will alter the
patient’s functional status and enhances dependency on others. Loss of cognitive function
maximizes risk of developing depression and anxiety which decrease Qol. Therefore, nutritional
status is bound to have some effect on Qol as improvement in nutritional status is an influencing

factor in the improvement of physiological function (34).

In our setting about 70% of the breast cancer cases are presented to treatment centers at late stages
of the disease due to delays in accessing clinical care and inadequacy of health systems in referring
patients to oncology treatment centers (9, 35) There is a lag between onset of symptoms to action
averaging about 18 months .The delays also lead women to neglect their symptoms for a year or
up to 5 or 6 years in some cases (9). This would most assuredly lead to devastating outcomes as
studies have demonstrated unchecked nutritional deterioration even weight loss as little as 5% in
consecutive months since diagnosis reduces response to therapy and therefore survival with up to
20% of cancer patients dying from complications due to malnutrition instead of the cancer itself
(36).

In breast cancer patients, undetected/unaddressed malnutrition leads to severe outcomes and an
unfavorable prognosis. Malnourished breast cancer patients go through fewer cycles of
chemotherapy and radiotherapy and are susceptible to treatment toxicities. The increased gaps
between treatments promote disease progression. These will lead to repeated hospitalizations
increasing financial costs for overseeing cancer patients. At its extreme cancer related
malnutrition has shown to increase mortality 2 to 5 times in malnourished cancer patients than

non-malnourished cancer patients (37, 38).



It is a known fact that malnutrition is associated with increased morbidity and mortality globally.
However, its relationship with quality of life of breast cancer patients particularly in developing
country like ours where its prevalence is rising rapidly has not been previously assessed.

In oncology patients, QoL is becoming a critical issue because more patients can now be treated,
albeit not necessarily cured. Therefore, the expected survival of these patients is longer now than
it was a few years ago, and so there is a consequent need to satisfy patients’ needs and expectations
regarding their everyday life. In this respect, it is important to note that cancer patients often prefer
to trade off months of survival if this is associated with a better QoL (39).

Breast cancer, like other serious illnesses, may cause many changes in a person’s life like pain,
body alterations, physical dysfunctions and discomfort imposes limitations or alterations on
everyday behavior, social activities, psychological wellbeing, as well as in other aspects of
personal daily life. And also the possible confrontation with imminent death may induce metabolic
and lifestyle changes which may have a huge impact on QOL (40)

There are no nutritional assessments, therapy or counselling guidelines in Tikur Anbessa or St.
Paul’s oncology centers (2 of the country’s top treatment centers). In addition, there are only a few
studies evaluating the quality of life of cancer patients and specific information on the nutritional
status among breast cancer patients undergoing both radiotherapy and chemotherapy is notably
lacking in these centers. Furthermore, limited physician number and the lack of proper training

will undermine those who are at risk of nutritional deficiencies.



1.3 Significance of the study

This study is conducted to determine the relationship between nutritional status and quality of life
among breast cancer patients at major oncology centers in Addis Ababa. The results from this
study will not only provide cancer patients’ adequate information about the importance of
adherence to aggressive nutritional intervention, but also enhance oncologists’ proficiency on
achieving better assistance on improving the quality of life of their patients by providing nutritional

advice/interventions tailored to the patient’s specic needs.

This study will show the extent of the malnutrition problem that is experienced amongst breast
cancer patients and also its influence on their day-to-day activities, emotional and functional status,
and the roles they play at home as well as their symptoms. Thorough nutritional assessment of
nutritional status of these patients and earlier detection of nutritional risk symptoms will help us
focus our interventions that may help prevent further or pending malnutrition and weight loss

during treatment and ultimately improve the quality of life of breast cancer patients.



2. LITERATURE REVIEW

2.1 Introduction

Literatures included in this review were searched from google, google scholar and PubMed search
engines. The keywords used to search the literatures were: cancer malnutrition, breast cancer
burden, nutritional status, quality of life, SGA and EORTC QLQ C-30. From the obtained articles,
those that were published, had direct relevance to the study and written in English were selected
for review based on their relationship to the current study. The literature review is organized
according to the following sections.

2.2 Breast cancer burden

As indicated by GLOBOCAN 2018 projection, the worldwide cancer burden is evaluated to have
risen to 18.1 million new cases and 9.6 million deaths in 2018. Globally one out of 5 men and one
out of 6 women are estimated to develop cancer in their lifetime and one in 8 and one in 11 men
and women respectively die from it (1). Breast cancer is the most frequently occuring malignancy
in women globally, with over 1.3 million cases diagnosed annually accounting for 24.2%, i.e.
about one in 4 of all new cancer cases diagnosed in women. It also accounts for approximately 0.5

million deaths worldwide followed by lung and colorectal cancer (1, 41).

In the past three decades, the prevalence of breast cancer has almost doubled (41). Over the
decades, the survival rates of breast cancer patients have increased in the developed world. In the
1960’s among women who were diagnosed with breast cancer only 35% would be alive after ten
years; but, by the mid 1980’s this number has risen to 77%. Early detection and various improved
treatment options are accredited for this improvement in prognosis among the breast cancer
patients (42). In contrast to most cancer types, breast cancer has a long course of illness even if

there’s metastasis present (41).

Despite its high prevalence in developed countries, breast cancer is incidence is increasing steadily
in low income countries. Countries that used to have a low to moderate incidence rate like Africa,
Asia and South America, are now experiencing a steady rise in incidence (41). There were 847,000
new cases of cancer 6% of the world total and 591,000 deaths 7.2% of the world total in the 54

10



countries of Africa in 2012, the most common cancers in women, by far were cancers of the breast
(27.6% of all cancers) and cervix (20.4%) (1).

The reason behind the high fatality of breast cancer women is; Most countries in Africa have
pyramid shaped population structues in which the larger percentage of the population is in the
younger age than old. This means that in most African health centers, a higher prevalence of breast
cancer is observed in the younger than the aging population groups due to the low median age of
the population (43). In any population, young breast cancer patients tend to have a pathologically
and clinically aggressive type of breast cancer with rapid progression and high fatality rate(41).
And, since most breast cancer cases presented in Africal health centers are at young age their
patterns are most aggressive in their clinical course and are considered to have high mortality rates
(43).

Ethiopia is also one of the African countries with pyramid population structure. In Ethiopia
according to a study done in Tikur Anbessa hospital over a period of sixteen years, 1997-2012,
more than 50 cancer types, a total of 16,622 new cases were registered in Tikur Anbessa
Specialized Hospital. Out of this, 3460 equivalent to 20.8% prevalence were new cases of breast

cancer representing approximately 216 cases per annum (44).

2.3 Malnutrition in breast cancer patients

Nutritional decline is regularly acknowledged as a subsequent of the course of cancer treatment.
Cancer alters the physiological and metabolic features of the patients’ intake of important
nutrients. In addition, symptoms such as appetite loss, nausea, vomiting, taste changes,
constipation and diarrhea that may result from the tumor itself of treatment side effects have
negative impacts on energy and dietary intake resulting in malnutrition which plays a significant

role in the progression of the disease and ultimately prognosis (45)

A comparative cross sectional study that compared 117 breast cancer patients with 88 women
without breast cancer in terms of calorie, macronutrient and different food groups intake before
and during chemotherapy stated that before the initiation of chemotherapy there were many

similarities in the dietary habits between the two groups but as the treatment progressed reports
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showed a significant reduction in energy, fat and protein intake as well as specific food groups
assessed with 24 hour dietary recalls (46).

A retrospective study done in china that evaluated 495 patients with advanced cancer using PG-
SGA revealed that severe weight loss >20% in 6 months was found in 7% of the patients and it
continued to occur in 80.4% of the patients as treatments progressed. And, while 59% of the
patients had difficulties in eating food, 62% of the patients had a reduction in fat and 83% of the
patients had nutrition impact symptoms, including nausea and vomiting, appetite loss and diarrhea
(47).

A study done to estimate the prevalence of malnutrition in patients with breast cancer during their
treatments using patient generated subjective global assessment tool (PG-SGA) at an Anti-Cancer
Center in Batna (Algeria) among 167 patients reviled that 77.2% of patients were at high risk of
malnutrition and almost all patients (97%) needed nutritional interventions and also Half of the
patients (47.8%) with metastasis were severely malnourished (25).

In Benghazi city of Libya, a cross-sectional study done to assess the nutritional status of 145 female
cancer patients using Subjective Global Assessment (SGA), identified that 73.5 % of the subjects
were at risk of malnutrition and while 25 % were severly malnourished leaving only 1.5 % well

nourished females in the study (26).

2.4 Weight gain in breast cancer patients

In recent years, the prevalence of malnutrition in breast cancer patients cannot be stated without
the context of epidemic obesity (48). One-third of cancer diagnoses are attributed to behavioral
and nutritional risks that lead to excess body weight. Overweight and obesity are now prevalent in
patients with breast cancer and the upward shift in body weight makes it more challenging to detect
malnutrition. Weight gain can occur in 50-90% of women receiving chemotherapy (49, 50).
Weight gain of more than 10KGs is not an uncommon finding and is also predictable during
chemotherapy because reduced physical activities and increased energy intake are usually reported

among breast cancer patients (50)

A retrospective study that analyzed A total of 172 advanced breast cancer patients who underwent

surgery after Chemotherapy concluded that High visceral fat is associated with worse Non-

12



Chemotherapy outcomes in breast cancer patients, especially postmenopausal patients (51). The
results from a study done in England have confirmed that the majority of breast cancer patients
gain weight during chemotherapy and that approximately 1/3 of patients gain more than 5 kg in
weight (29). Additionally a study aimed at determining the association of antineoplastic
chemotherapy on weight change following breast cancer diagnosis revealed that patients who had
received chemotherapy were 65% more likely to gain weight than those who did (52).

A Brazilian prospective longitudinal study conducted to evaluate the impact of treatment on the
nutritional status and diet of breast cancer patients indicated at first assessment 56% of the women
were overweight and these patients showed a significant increase in weight, BMI and waist
circumference and a worse nutritional status in the three sequential assessments that followed (53).

In accordance with the above litratues, a study done in Malaysia also revealed that more than half
(51.6) % of its study population were pre-obese or obese. The main reason postualated for this
high increase being the prevalence of physical inactivity resulting in energy imbalance in these
patients (21).

2.5 Nutritional status and Quality of life of breast cancer patients

The effect of nutritional status on quality of life by most accounts is related to seems to the various
interactions between inflammation and metabolic disorders caused by malnutrition. These changes
lead to physiological and physical decline and increased disease symptoms in addition to

psychological, family role and social dimensions that have negative impacts on QoL (54).

In a Philippian cross-sectional study that included a total of 97 subjects, 40.2% were considered
malnourished according to their SGA scores. quality of life and its parameters: physical state, role,
emotional state, cognitive functioning, cancer fatigue, nausea and vomiting, pain, insomnia, and

loss of appetite were statistically different across all Subjective Global Assessment groups (34).

Another study that used SGA to determine nutritional status which included 119 cancer patients
out of whom 32.8% of participants were moderately malnourished and 26.9% were severely
presented an important association with physical and role functional scales and with some
symptomatic scales as such as appetite loss, dysphagia, fatigue, and diarrhea. An important

association of weight loss of >10% was observed with appetite loss. (55).
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An observational study in Frsnce of 907 cancer patients indicated that malnutrition either moderate
or severe was diagnosed in 43.5% of the patients using the SGA screening tool and it was also
shown that compared to the well-nourished patient group the mean quality of life of the
malnourished group was considerably lower 62.8 vs 48.8. And, cancer patients who had not lost
weight had significantly higher physical, cognitive, emotional and social functioning scores and
lower symptom scores compared to patients who had a weight loss of >10% in the past 6 months
(18).

According to a study done in brazil on one hundred and forty-three cancer patients of whom 58.7%
were breast cancer patients using SGA, all patients who were severely malnourished at baseline
either died or discontinued the treatment when patients’ health status declined rapidly (56). And
findings from a study conducted among 50 non-terminal cancer population inclusive of patients
with breast malignancy demonstrated that protein intake below 0.9g/kg was associated with a
poorer perception of physical functioning (57).

A systematic review that included 26 studies on the role of nutritional status in predicting QoL
demonstrated a strong association between these two variables in the breast cancer population (23).
Whereas a cross-sectional study conducted in Malaysia on 41 breast cancer patients that attempted
to explore the association between nutritional-related variables and quality of life using dietary
intake, the results revealed that neither energy nor protein intakes were significantly associated
with quality of life (40).

However, a cross-sectional study done on much larger sample size (one hundred Iranian breast
cancer survivors) using dietary recalls and PG-SGA as well as anthrompmetric measurments
indicated that 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 (58). And another Malaysian study that aimed at
investigating how nutrition indicators inflence Health-related Quality of Life of breast cancer
patients during tratment concluded that being well-nowrished improved overall quality of life

while being malnourished decreased functional status significantly (21).
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2.6 Factors affecting the quality of Life of breast cancer patients

Patients who have been diagnosed with breast cancer have altered physical and psychological well-
being. They are also associated with economic and social impacts that impinge on function,
appearance, and social interactions, leading to the disruption of the daily routines, not to mention
psychological impacts like depression and anxiety that mostly occur after diagnosis that affect
quality of life (59).

Age

A population survey done in the US on 1357 breast cancer patients to assess the relationship
between socio-demographic characteristics and cancer treatment on quality of life found that
women above the age of 70 had better quality of life than younger ones, and the impact of the
disease was more extreme on social and emotional functioning as well as body image outcomes of
quality of life in younger women (60). Similarly, a prospective study done in Shanghai, china to
assess the quality of life of 1160 breast cancer patients in terms of social support, health insurance
and clinical factors revealed that there is a significant relationship between quality of life and age
(P<0.05) (61). However, a recent study that evaluated the quality of life of Moroccan breast cancer
women reported that younger women tended to have better quality of life than older ones because

they tolerated the side effect of cancer treatments much better (62).

Occupation

An Iranian cross-sectional study conducted to determine the predictors of quality of life among
119 women diagnosed with breast cancer revealed a significant relationship between occupation
and quality of life (p<0.01) claiming that unemployed patients had lower quality of life compared
to those with certain jobs (63). In accordance with the above studies, a descriptive and cross-
sectional study that was undertaken to determine the factors affecting cancer patients’ quality of
life on 352 breast cancer patients in Turkey showed that Housewives had a social and physical

wellbeing lower than patients employed in diverse activities (64).
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Financial Status

A study in Iran that assessed predictors of quality of life among 119 breast cancer patients revealed
a significant association between financial status and quality of life claiming those with low
income had low quality of life (63) . In another cross-sectional survey that targeted 100 patients
diagnosed with breast cancer in Nepal more that 90% of the patients with financial difficulties had
significantly lower quality of life (65). And a study in Ethiopia among 250 breast cancer patients
showed that women with the income of 320-700 birr had lower quality of life (66).

Education

A population survey from the United States revealed that chemotherapy lowered functional scales
of patients and had an immensely great impact on on those who had lower levels of education (67).
An institution based study on breast cancer patients and their care givers presented findings that
compared to patients with no education, those with primary and secondary level of education had
better quality of life scores (OR 1.9 and 2.9 respectively) (68).

Marital status

A descriptive cross-sectional study done to determine the quality of life of cancer patients in Ghana
found that compared to married patients, single patients had worse quality of life (64). Another
cross-sectional study in Kenya also supported this finding by stating that marriage was associated
with better quality of life (68). Results from a Turkish study also determined that single patients
had more emotional and role difficulties than married ones, and singles faced more psychological

deficits when receiving chemotherapy and had less social support (69).

Disease and treatment related factors

Beyond the socio demographic factors which can impair quality of life of breast cancer patients,
clinical stage of the disease, tumor size, time since diagnosis, number of chemotherapy cycle,
presence of comorbidity, nodal involvement and previous treatments are other factors which can

affect QOL of breast cancer patients.

Physical dimansions of quality of life are affected by the presence of co-morbidities, stage of
diagnosis also has an effect. If breast cancer is diagnosed at early stage which means before the

metastasis of the tumor compared to late stage it has better outcomes on the quality of life (70).
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Size of the tumor also has it’s own effect, small size tumors at the time of diagnosis have favorable
outcomes and less detrimental effects on functional scales compared to large size tumors (70). If
the grade of the tumor is low, it is less likely to advance quickly. Whereas high-grade tumor is
more likely to advance aggressively and tend to result in poor treatment outcome (71). Age at the
time of diagnosis also has its own effect; diagnosis at later age results in poorer quality of life as
the presence of a number of co-morbidities as well as physiological deteriorations experienced by
the elderly (24).

Type of treatment also affects QoL; poorer QoL is observed among participants undergoing
chemotherapy; due to the severe treatment side effects chest pain, nausea/vomiting, stomatitis,
diarrhea, constipation, fever, fatigue, anorexia, dyspnea, dermatitis, neurosensory or motor
problems, bleeding, palmar-plantar syndrome, pain, bruising and extravasation, as well as other
less common side effects. The presence of any or a combination of these side effects can have a
detrimental effect on the patients’ well-being (72). A study from Ethiopia revealed that patients in
the second cycle of chemotherapy treatment showed that patients at their second cycle of

chemotherapy had significantly QoL (73).
2.7 SGA as a tool for measuring nutritional status in cancer patients

Subjective global assessment (SGA) is a reference method used to determine the nutritional status
of cancer patients. The best aspect of this tool is that it encompasses parameters other than just
weight change and BMI alone to monitor nutritional status. Therefore, not making it confounded
by alterations in body composition and fluid retention commonly associated with breast cancer.
So SGA is the ideal tool used in assessment of nutritional status of breast cancer patients (14, 23,
34,72, 74-78).

Malnutrition has been shown to have many unfavorable effects on health and quality of life (14,
18, 23, 79-81). To ensure appropriate nutrition care is provided, an in-depth assessment of a
patient’s nutrition status is needed, and the SGA has been developed for this purpose. The SGA
was first created by Detsky et al (77) . It’s an easy-to-use and a noninvasive clinical tool that
combines data from subjective and objective aspects of medical history. In our setting the SGA

tool has been validated by Batcho et al (82). SGA allows the early identification of malnourished
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patients, especially those with altered body composition markers due to overweight and obesity
(77).
2.8 The EORTC QLQ C-30 as a tool for measuring quality of life in cancer patients

The EORTC QLQ C-30 questionnaire is a multi-item questionnaire aimed to address the QOL of
cancer patients in general. It has 30 questions, composed of five multi item functional subscales
also called dimensions: physical, role, emotional, social and cognitive functioning; three multi
item symptom scales measuring fatigue, pain, and nausea and vomiting; a global health
status/overall QoL subscale; and six single items to assess financial impact and symptoms such as
dyspnea, sleep disturbance, appetite, diarrhea, and constipation. All of the scales and single-item
measures range in score from 0 to 100. A high scale score represents a higher confirmatory
response level. Thus, a high score for a functional scale represents a high / healthy level of
functioning, a high score for the global health status / QoL represents a high QoL, but a high score
for a symptom scale / item represents a high level of symptomatology / problems (12). In our
setting the EORTC QLQ C-30 tool has been validated by Ayana et al (83).
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2.9 Conceptual Framework
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Figure 1Conceptual framework for the relationship between nutritional status and quality of life.

e Broken arrows are used to indicate relationships that exist between variables, but will not be

assessed in this study.
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2.10 Research questions

1. What is the magnitude of malnutrition in breast cancer patients treated at TASH and

SPHMMC?
2. What is the level of quality of life of breast cancer patients treated at TASH and SPHMMC?

3. Isthere a relationship between nutritional status and quality of life in breast cancer patients
treated at TASH and SPHMMC?

20



3. RESEARCH OBJECTIVES

3.1 General Objective

To determine the nutritional status and level of quality of life of breast cancer patients and measure
the association between nutritional status and quality of life of Breast Cancer patients in Ethiopia
treated at TASH and SPHMMC Addis Ababa, 2020.

3.2 Specific Objectives
The specific objectives of this study are:
1. To determine the magnitude of malnutrition in breast cancer patients in Ethiopia treated at TASH

and SPHMMC 2020.

2. To describe quality of life of breast cancer patients in Ethiopia treated at TASH and SPHMMC
2020.

3. To determine the association between nutritional status and quality of life among breast cancer
patients in Ethiopia treated at TASH and SPHMMC 2020.
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4. METHODS AND MATERIALS

4.1Study area

The selected settings for this study are: Tikur Anbessa Specialized Teaching Hospital (TASH)
oncology unit and St. Paul’s Hospital Millennium Medical College (SPHMMC) oncology units. They
are both public hospitals and provide care to referred patients from all over the country.

Tikur Anbessa’s oncology unit, located in the capital, had once been the only cancer care providing
center in the country. Most of the patients including breast cancer patients are from the capital and the
rest are from nearby regions such as Oromia and Amhara. According to reports in 2010, the hospital
received 260,000 patients of which 2200 were cancer patients (2000 adults and 200 children). There
were 4 medical oncologists, 2 hematologists, 2 surgical oncologists, 1 pediatric oncologist and 3
palliative pain specialists delivering care to these patients. The care provided in the unit consists of
administering anti-cancer medications, performing surgery and providing radiotherapy (only provided
at this center until now) (44).

St. Paul’s Hospital Millennium Medical College (SPHMMC) oncology unit has been established in
recent years. The unit is established following the country’s plans to expand cancer treatment centers
and reach to major cities of the country such as Gondar, Mekelle, Hawassa and Harrar. The unit began

with 1 oncologist, 12 general practitioners, and 14 nurses.

4.2 Study design and period

The study employed an institution based, cross-sectional design performed at Tikur Anbessa and St.

Paul’s Hospital Millennium Medical College both centers for chemotherapy for cancer patients in

Addis Ababa Ethiopia from May-August 2020.

4.2 Population

All breast cancer patients in Ethiopia were considered to be the target population. While all breast
cancer patients who were diagnosed and treated in TASH and SPMMC were considered to be source
population, the study population were all breast cancer patients who were receiving treatment at TASH
and SPMMC from March-June 2020. The study unit were all breast cancer patients diagnosed and

treated in those selected hospitals and who fulfilled the inclusion criteria.
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4.3.5 Inclusion and exclusion criteria

Inclusion criterias were; patients 18 or above year of age with histologically confirmed breast cancer

who have, the cognitive and verbal ability to answer the questions on the data collection tool.

Exclusion criterias were; severe physical or mental iliness that does not allow for the full participation
of the patients in the study, functionally impairing substance abuse and primary tumor site other than

the breast,

4.3 Sampling

4.4.1 Sample size determination

For the first objective, the sample size was determined using open Epi with the assumption of single
population proportion and taking 40.12 prevalence of malnutrition from a study done in Philippines
on quality of Life and nutritional status Among cancer patients on chemotherapy (34). At 95%
confidence level and at 5 % margin of error and 10% non- response rate the sample size became 411.

The sample size for the second objective was determined using single mean population formula using
epitools software (84) by taking the means and standard deviations of the domains of quality of life
from a previously done study in Tikur Anbessa specialized hospital to assess the quality of life of
breast cancer patients (85). with the assumption of 5% level of significance level and 80% power. The
sample sizes were calculated for all domains and the highest sample size was that of insomnia =218
(Annex 5)

The sample size for the third objective was determined using G power software version 3.1 (86). The
sample size calculations were based on linear multiple regression with effect size of 0.15, 95%
confidence level and 90% power. Given these specifications the total sample size became 73 and after
10% non-response rate was adjusted the minimum sample size was 81 women. The first objective had

the largest sample size, so the study was done on 411 breast cancer patients.

Being the only 2 current cancer treatment and referral centers in Addis Ababa, the TASH and SPMMC

were selected for research purpose.
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4.4.2 Sampling Procedure

In general, non-probability sampling technique was used to select the respondents from the two
hospitals. The study areas were selected for the ease of data collection in terms TASH being the only
cancer treatment and therapy center with both Radiotherapy and Chemotherapy and St. Paul’s Hospital
Millennium Medical College (SPHMMC) the second chemotherapy center. Breast cancer is selected
because it is the leading cancer and most frequently diagnosed cancer type as per report. Selection of
the study participants was done using the inclusion criteria and they have received and signed an
informed consent. The recruitment of participants continued until the required sample size was

reached.

4.4V ariables and measurement
Outcome variable

Quality of Life
The dependent variable of interst was QoL and it was measured using the EORTC QLQ C-30
Instrument. The validity and reliability of this instrument in measuring the QoL of cancer patients in
multicultural clinical research settings like Ethiopia have been favorably reported (83). It is designed
to be cancer specific, multi-dimensional in structure, applicable across a range of cultural settings and
suitable for use with additional siteor treatment specific modules. The translated and validated version
of EORTC QLQ C-30 in the Amharic language has been adapted in a previous study (83).

Independent Variables

The key independent variable was nutritional status of the subjects which assessed using the
validated SGA tool that has two sections; Medical history and physical examination.

History: The following are components of the history: adequate nutrient intake, weight change, and
functional capacity. In order to say adequate nutrient intake energy and protein ingestion has to meet
the metabolic demands and functions (Basic metabolic rates). Being an important component (history),
weight is often subjective and will remain valid despite the absence of objective measurements.
Directions of weight change should be subject of interest in order to determine patterns such as
turnaround to SGA A or continuation of a downward progression to SGA B. Functional capacity
depends on two determinants: the individual nutritional status (presence of protein —calorie

malnutrition) and overall clinical presentation i.e. the underlining condition. The body has the ability
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to adapt to minor stress but the presence of high stressful conditions put the body into a state of
significant metabolic demand, surpass the body’s ability to adapt.

Physical Examination; There 2 physical examination components: body composition and edema.
Body composition is defined as fat stores and muscle mass and factors including: disuse (loss of
functions), cachexia and sarcopenia (age related) have effects. The power of SGA is that multiple body
sites can be considered for determination of fat or muscle wasting. Edema or ascites are collections of
fluid in “the third space” may be the result of an underling condition (for e.g. congestive heart failure,
liver or kidney disease) or severe protein-energy malnutrition. As this leads to false elevation of weight
measurements, it should be taken into account and adjusted.

Control variables

Demographic and socioeconomic characteristics

Socio-demographic characteristics such as age, level of school attended, family size, living
arrangements and socio-economic status were included. Age is measured in years. Education levels
were measured using scales ranging from: 1. (Unable to read and write 2) Able to read and write
Primary level (1 -8) 3) Secondary level (9-12) 4) Technical/Vocational 5) Higher (University) graduate
and above were assessed. Occupation of their fathers were assessed using choices: 1) Government or
private employee 2) Merchant 3) Daily laborer 4) Unemployed. Occupation were assessed using
choices 1). House wife 2) Farmer 3) Civil Servant 4) Merchant 5) Daily Labourer 6) Student. Marital
Status is also categorized as 1) unmarried 2) married 3) separated 4) Divorced 5) Widowed.

Socioeconomic index was assessed using wealth index in which participants were asked about their
household fixed asset and housing condition questions a score “1” given to those who own/have and
score of “0” given to those who did not. Food security was also assessed and categorized as 1) Food

secure 2) Mildly food insecure 3) Moderately food insecure 4) Severely food insecure.

Cancer related Factors

Cancer related Factors such as: tumor size, tumour grade, cancer stage, metastasis at the time of initial
diagnosis, treatment type and number of chemotherapy cycles taken were measured. We used the
Tumour- Node-Metastasis (TNM) classification of stage of breast cancer at diagnosis (87) which
consists of 3 components: (T) tumour size, (N) absence or presence and extent of regional lymph node

metastasis and (M) absence or presence of distant metastasis. Tumor size is classified as (1) < 2cm (2)
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2-5 cm (3) > 5cm. Tumour grade was measured as (1) Low grade (2) Intermediate grade (3) High
grade (4) Highest grade and Stage of the cancer was also classified as (1) Stage 1 (2) Stage 2 (3) Stage
3 (4) stage 4. The presence or absence of metastasis at the the time of initial diagnosis is also assessed
and previous as well as currently undergoing treatment type was also assessed. Presence of other co-

morbidities were also assessed.

4.8 Data Collection procedure

Interviewer-based questionnaires were used to assess socio demographic status, nutritional status,
quality of life, other disease and clinical factors. Weight measurement was also taken. socioeconomic
status was assessed using household fixed asset and housing condition questions.
Standard and validated data collection tools were used to collect the data. Prior to data collection pre-
test was conducted at both data collection centers and subjects that were included in pre-test study

were excluded from the actual study.

Information on clinical variables on tumor size, tumor grade, cancer stage, presence of metastasis,
time since diagnosis, treatment intent, previous treatments, co-morbidities were obtained from medical

records.

Data were collected over 3 and a half months’ duration from May to August 2020. Three nurses
participated in the data collection process. The principal investigator also supervised the process and
ensured a proper weight measurement was taken. Patients’ were approached in the oncology waiting
rooms and wards were explained the aims and objectives of the study, and those who agreed to
participate signed the informed consent form and thumb prints were used for those who couldn’t sign.
Finally, the parents completed an anonymous interview-based questionnaire, and physical assessment

was taken in private examining rooms as well as weight measurement.
Weight measurement

Weight was measured using digital weight scales. To measure weight, the scale was placed on flat
surface and participants were measured with minimum clothes and no shoes. It was recorded to the
nearest 0.1 kg. Measurement scales were carefully handled and calibrated every day by placing iron

bars before the beginning of data collection and data collectors check whether the scales are at 0.00
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reading before taking each measurement. Each participant was standing on the scale feet slightly apart
in the middle of the platform of the scale and the data collector recorded the weight reading.

4.9 Data quality control

Recruitment and training of research assistants

Research assistants with a medical background (2 BSc and 1 MSc degree holder nurses), currently
working in the study units, were recruited and trained theoretically and practically for 4 days on the
protocol, study procedures including the how to get informed consent, study tools and on proper data
collection using pre-tested data collection tools. Training on sociodemographic/economic status,
disease related, quality of life related and SGA and weight measurements was also provided. Before
the administration of the questionnaires the medical staff registered, for each patient, the clinical
variables, the duration of the disease, the presence of distant metastases, and tumour burden according

to TNM (tumor, node, metastasis) staging (88) from the medical records.

The pre-test was conducted to identify questions which were confusing, upsetting or containing
difficult vocabulary, difficult to answer questions and to identify any other problems that the patients
encountered. The respondents had some difficulty of understanding questions and ratings stated in last
2 global health status questions like: “how would you rate your overall health status in the past week?”
and “how would you rate your overall QoL in the past week?” so when these items were asked

additional explanations were given. There were no upsetting questions.

All data collectors from both centers participated in standardization exercise in which they took
repeated measurements of ten patients. Each measurer took two weight measurements for ten patients.
Measuring equipments’ were tested regularly during data collection. Faulty equipment’s were
replaced. Each scale was checked daily with a standard scale. Technical error of measurement (TEM)
was calculated and the Intra observer technical error of measurement for weight was found 0.12 and
0.19 and the inter observer technical error of measurement was 0.21. In addition, the coefficient of

reliability was calculated for weight was within the acceptable range (> 96%) (75).

Pre-testing of the whole questionnaire was made. On the spot checking and review of completed
questionnaires to ensure completeness and consistency of the information was done and immediate

actions were taken. To keep accuracy of data, data entry was done by the principal investigator.
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4.10. Operational Definitions and standard definitions
Standard definitions
Cancer stage- The stage of a cancer describes the size of the cancer and how far it has spread (87).

Cognitive function- Had a lot of difficulty concentrating and remembering things when the score is
0 and no difficulty of concentrating and remembering things when score is 100 (89).

Emotional functions- felt intense, irritable, depressed and worried a lot when the score is 0 and don’t
feel intense, irritable and do not worry when the score is 100 (90).

Fatigue-did not feel at all weak or tired and did not need to rest at all when the score is 0 and did feel

very weak and tired and needed to rest a lot when the score is 100 (90).

Pain-did not have pain and pain did not interfere with daily activities when the sore is 0 and had a lot
of pain; interfere very much with daily activities of the day when the score is 100 (89).

Physical function- Was confined to bed, needed help dressing, washing and eating when the score is

0 and able to do strenuous activities when the score is 100 (89).

QoL - a multidimensional construction that measures patients’ perception of the positive and negative
aspects associated with their disease and its treatment, in at least 4 aspects: physical, emotional,
psychological, and treatment-related (89).

Role functions- is completely unable to work at a job or do household jobs when the score is 0 and

able to do work at house hold and at work when the score is 100 (89).

Social Function- when physical function and medical treatment interfered very much with family life
and social activities when the score is 0 and physical function and medical treatment do not interfere

with family and social activities when the sore is 100 (89).

Tumor grade- Cancer cells are given a grade according to how different they are to normal breast

cells and how quickly they are growing (87).
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Operational definitions

Well-nourished

AN N NN

No decrease in food/nutrient intake; Consumption of full or >¥% — < 1 share of usual meal
weight loss < 5% in the past six months and

No/very few intermittent symptoms affecting food intake and

Full functional capacity and

No/very low increase in metabolic demand and

No deficit in fat or muscle mass

OR *an individual with criteria for SGA B but with recent adequate food intake; significant
recent improvement in symptoms allowing adequate food intake; significant recent

improvement in function. (77).

Moderately malnourished

A patient fulfilling at least 2-3 criterias from the symptoms listed below; data collectors were

instructed to place most of their judgement on weight loss and poor dietary intake and

loss of fat mass and/or muscle loss.

v

Definite decrease in food/nutrient intake- leading to consumption of 1/2-3/4 share of usual
meal or < 1/2 share of usual meal but increasing appetite and consumption;

5% - 10% weight loss in the past 6 months without stabilization or gain and

mild/some symptoms persisting for 2-3 times per day in the past week affecting food intake
but alleviating and

moderate functional deficit, loss of stamina

mild/moderate loss of fat mass; while assessing triceps (muscle that runs down the back of
the long bone of the upper arm) using fingers; fingers are closer than normal and presence of
loose fiting skin around the triceps.

mild/moderate loss of muscle mass; some protrusion of the clavicle (collar bone) but not all
the way along. Slight depression on temple area. Slight protrusion of the acrominon process

on shoulder area (91).
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v

OR *an individual meeting criterion for SGA C but with improvement (but not adequate) of
oral intake, recent stabilization of weight, decrease in symptoms affecting oral intake, and
stabilization of functional status (77).

Severely malnourished

A patient fulfilling at least 2-3 criterias from the symptoms listed below; data collectors were

instructed to place most of their judgement on weight loss and poor dietary intake and

loss of fat mass and/or muscle loss. If the patient had considerable edema, ascites, or tumor mass,

data collectors were told to be less influenced by the amount of weight loss.

v

<

Severe deficit in food/nutrient intake; consumption of < 1/2 share of usual meal, no change or
decreasing or Starvation (< 1/4 of usual meal).

weight loss > 10% which is ongoing;

Some or all symptoms affecting food/ nutrient intake experienced 3 times a day or above in
the past week or

Severe loss of functional ability or bedridden

Mild to moderate increase in metabolic demand (moderate stress).

OR *recent significant signs of fat and/or muscle loss; very little space between fingers or
fingers touch while assessing triceps, hollowed or depressed temple, protruding/prominent

clavicle, prominent /square looking shoulder bones (77, 91).

The raters were instructed to be less sensitive and more specific in their assignment of rankings.

That is, if the features which might influence the rater to assign a B rank (as opposed to an A rank)

are equivocal or doubtful, an A rank is appropriate. Similarly, a C rank implied definite findings

of severe malnutrition.

4.11 Data management and analysis

4.11.1. Data summary and description

After data collection, data was entered and cleaned using epi data version 4.6.0 and completeness and

consistency was checked and data was exported to the STATA software (release 16.0, Stata

Corporation, College Station, TX, USA). for data cleaning and analysis. Data was cleaned for
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inconsistencies and missing values. All variables with missing data were reported. Variables were
assessed for normality, linearity, homoscedasticity, multicollinearity and for outliers. Descriptive
statistical analysis was conducted using frequency, percentage and mean (SD) to describe the study
population by explanatory variables. Feasibility of conducting SGA and quality of life interviews was
evaluated by examining the presence of missing item responses, and the time and ease of

administration.

4.11.2. Wealth index construction

Principal component analysis (PCA) was conducted by first asking all study participants about their
household fixed asset and housing condition questions a score “1” given to those who own/have and
score of “0” given to those who did not. Then, all the items asked were assessed for internal
consistency to transfer the asset information into latent factors and the first PCA explaining most of
the variation based on the objective of the study was taken as a wealth score. Wealth index was by
rank ordered into quintiles to give poorest, poor, medium, wealthy and wealthiest status.

4.11.3. Scoring procedure for the EORTC QLQ C-30

The Amharic version of EORTC QOL-C30 is composed of 30 questions. Of the 30 items, 24 are
organized into nine scales: Physical functioning (questions 1 - 5), Role functioning (question 6 and 7),
Emotional functioning (questions 21 -24), Cognitive functioning (question 20 -25), Social functioning
(question 26 and 27), global health status/ quality of life (question 29 and 30), Fatigue (questions 10,
12 and 18), Nausea & vomiting (question 14 and 15), and Pain (question 9 and 19) and 6 single items
assessing financial difficulties (question 28) and symptoms such as insomnia, appetite loss,

constipation, dyspnea, and diarrhea questions 8, 11, 13, 16, and 17 respectively.

Scoring on items of functional and symptoms scales were using four-point Likert scale, ranging from
1 (not at all) to 4 (very much), whereas a seven-point Likert scale was used to rate the items of global
health status scale, ranging from 1 (very poor) to 7 (excellent). The mean of component items for each

scale was linearly transformed into a range of 0 — 100 point (83).

All scales and items were transformed in to a 0-100 score as per the manual (92) . According to the
manual, higher score for functional and global health status show high level of functioning and high

quality of life respectively. However, high score for symptom or item indicate high level of problems.

31



For all scales, the Raw Score (RS) is the mean of the component items.

Range is calculated by subtracting the minimum possible value from the maximum possible
value of raw score.

Raw Score=RS = (11 + 12 +...+ In)/ n

Then for Functional scales: Score = (1-(RS-1)/range) x 100

For Symptom scales / items and Global health status / QoL: Score = (RS-1)/range) x 100.

Table 1 Scoring of items in EORTC QLQ-C30 V3 with their analysis categories

Numbers of
Analysis Category Scale Number  Item range questions
analyzed

of items together
Global health status/QoL
Global health status/QoL QL 2 6 29,30
Functional scales
Physical functioning PF 5 3 1to5
Role functioning RF 2 3 6 and 7
Emotional functioning EF 4 3 21to 24
Cognitive functioning CF 2 3 20 and 25
Social functioning SF 3 3 26 and 27
Symptom scales/items
Fatigue FA 3 3 10,12 and 18
Nausea and vomiting NV 2 3 14 and 15
Pain PA 2 3 9and 19
Dyspnea DY 1 3 8
Insomnia SL 1 3 11
Appetite loss AP 1 3 13
Constipation CO 1 3 16
Diarrhea DI 1 3 17
Financial difficulties Fi 1 3 28
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+ Item range is the difference between the possible maximum and the minimum response to individual

items; most items take values from 1 to 4, giving range = 3

Range is the difference between the maximum possible value of RS and the minimum possible value.
The QLQ-C30 has been designed so that all items in any scale take the same range of values.
Therefore, the range of RS equals the range of the item values. Most items are scored 1 to 4, giving
range = 3. The exceptions are the items contributing to the global health status / QoL, which are 7
point questions with range = 6 (92).

Magnitude of malnutrition interms of the SGA scale was determined. The level of Quality of life of
the participants. All variables having a p value of < 0.2 in the bivariate analysis were further entered
in to multi variable regression. Multivariable linear regression was performed. The result of the -
coefcient was used for interpretation of strength of prediction of the independent variables to the

domains of QoL. For all statistical signifcance tests, the cut- of value set was p < 0.05.

4.12 Ethical Considerations

This research was conducted to act in the best interests of study participants. In which ethical approval
was obtained from the School of Public Health, Addis Ababa University Institutional Review Board
of College of Health Sciences, AAU. After the ethical approval, formal letter of cooperation was
written to the Department of Oncology to review records for the enrolment purpose. Written consent
was also requested from all the participants during data collection. Only approved study personnel had
access to this information. After completion of the study, identifier information was set aside and only
study identification numbers (ID no.) was used during analysis. The right to withdraw from the
research process at any point in time was respected. Efforts were made to link patients that were found
to be malnourished to any available nutritional support unit or at the very least, advised on proper

nutritional and physical exercise regimens.

4.13 Dissemination of the results

The results of this study will be disseminated to Addis Ababa University School of Public Health,
and non-governmental organizations (NGOs) who are currently working on cancer care, any

nutritional intervention facilities, other stakeholders and local and international journals.
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5. RESULTS

5.1 Socio-Demographic characteristics of participants

There were 411 eligible respondents during the study period. Of these, only 9 (2.1%) participants

refused to participate giving a response rate of 97.8%. The mean (x SD) age of the study participants

was 44.34 + 11.47 years in which the minimum age was 20 and the maximum 68. A great number of

the respondents were females 393 (95.6%) and around a quarter (25.06 %) of the participants had no

formal education, while only 43 (10.4%) had attended tertiary education. More than half of the patients

were married (63.66%) and 242 (58.88%) came from Addis Ababa. (Table 2).

Table 2 Socio-demographic characterstics of breast cancer patients diagnosed at TASH and SPMMC

2020

Variables (n=411) Category Frequency (n) Percent (%)

Gender Male 18 4.3
Female 393 95.6

Religion Orthodox 246 59.5
Protestant 96 23.3
Muslim 54 2.4
Catholic 10 13.1
Other 5 0.9

Educational Status No formal Education 103 25.0
Primary Level (1-8) 90 21.9
Secondary Level (9-12) 104 25.3
Technical/Vocational 71 17.2
Higher (university or above) 43 10.4

Marital Status Married 261 63.6
Single 69 14.6
Widowed 45 10.9
Divorced 35 8.5
Separated 9 2.2

Occupation Housewife 165 40
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Civil servant 96 234

Non-government employee 48 11.7
Merchant 42 10.2
Farmer 28 6.8
Daily Laborer 19 4.3
Other 13 3.1
Residence Addis Ababa 242 58.8
Out of Addis Ababa 169 41.1
Living Arrangement Living alone 28 6.8
Living with a partner 258 62.7
Living with a parent/s or 59 14.3
siblings
Living with children 66 16.0
Family size <5 218 53.0
>5 193 46.9
Wealth quantiles Poorest 83 20.1
Poor 82 19.9
Middle 82 19.9
Rich 82 19.9
Richest 82 19.9
Food security Food secure 174 42.3
Mildly food insecure 63 15.3
Moderately food insecure 123 29.9
Severly food insecure 51 12.4

Clinical characteristics of participants

Among the study subjects, 357 (86.8%) were diagnosed for the first time while, 54 (13.1%) had
recurrence (breast cancer that came back after the initial treatment). 236 (57.4%) of the subjects were
diagnosed within the past year while 5 years have passed since the diagnosis of 19 (4.6%) patients.

Three quarters of the patients (31.87) had stage 4 cancers while only 30 (7.3%) were diagnosed at

35



stage 1. Only 67 (16.30%) of the subjects had chronic co-morbidities and the most common was
hypertension (37.31%) (Table 3).

Table 3 Clinical characteristics of breast cancer patients treated at TASH and SPMMC, 2020

Variables Category Frequency Percent

Time since diagnosis (months) <12 236 57.4
12-24 52 12.6
25-36 58 141
37-48 31 7.5
49-60 15 3.6
> 60 19 4.6

Cancer stage (n=372) Stage | 30 7.3
Stage Il 87 21.1
Stage 11 124 30.1
Stage IV 131 31.8
Not reported 39 9.4

Tumor size Tx (Not assessed) 10 2.4
T1l(<2cm) 60 145
T2 (2 cm-5 cm) 150 36.4
T3 (>5cm) 78 18.9
T4 (Any size with 113 27.4
extension to chest wall)

Tumor Grade (n=287) Grade | 53 12.9
Grade Il 83 20.1
Grade 11 116 28.2
Grade IV 35 8.5
Not reported 124 30.1

Comorbid disease (n=67) Hypertension 25 37.3
Diabetes mellitus 14 20.9
HIV AIDS 15 22.3
Asthma 6 8.9
Hypertension and 7 10.4

Diabetes mellitus
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Treatment modalities Surgery only 209 12.9

(previous) Chemotherapy only 59 14.3
Chemotherapy and 17 4.1
radiotherapy
Chemotherapy and surgery 69 50.8
Chemotherapy, 142 16.7

radiotherapy and surgery

Treatment patient is Surgery 53 12.9

currently on Chemotherapy 249 60.3
Radiotherapy 21 4.8
Hormonal therapy 51 12.4
Follow up (anti-pain, 37 6.5

zoledronic acid)

Treatment Intent Palliative 134 33.8
Curative 276 66.1
Metastasis at initial diagnosis Present 149 36.2
Absent 262 63.7
History of recurrence Yes 54 13.1
No 357 86.8

Nutritional status of breast cancer patients treated at TASH and SPMMC oncology units

According to their subjective global assessment scores, the patients were divided into 3 groups. 178
(43.31%) of the study participants were well nourished (SGA A) while 127 (30.90%) were moderately
malnourished (SGA B) and 106 (25.79%) of them were severely malnourished (SGA C) (Figure 2).
Weight loss was also prevalent in the study subjects with 21 (5.17%) having lost more than 15% of
their body weight in the past six months followed by 28(6.9%) who’d lost between 10-15% and 52
(12.27%) subjects losing between 5-10% of their previous body weight. One hundred forty-eight

patients were found to have gained weight in the past 6 months. The mean (x SD) weight gain of the
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study participants was 3.83 (SD=0.48) in the past 6 months with minimum weight gain of 1.2 KG and

maximum 18.6 KG.

Severly

Malnourished Well
26% Nourished
43%

Moderately
Malnourished
31%

B Well Nourished B Moderately Malnourished B Severly Malnourished

Figure 2 Magnitude of malnutrition in breast cancer patients treated at TASH and SPMMC, 2020.

Profile of quality of life scale scores of breast cancer patients treated at TASH and SPMMC

The QoL of the study participant was measured by the domains in the functional and symptom scales
of the EORTC-QLQ C-30 and by one summary measure (GHS/QoL). Among the functional scale
domains; the first domain with the highest mean score was cognitive functioning with mean and
standard deviation of 76.85 (SD=26.87) followed by emotional functioning (M=70.42 (SD=28.95))
and physical functioning (M=61.75 (SD=26.73)). The lowest mean among functional scales was
observed in social functioning (M=55.03 (SD=36.26)).

The domain with the highest mean among the symptom scales was fatigue with mean and standard
deviation of 48.98 (SD=29.03) followed by pain (M=46.72 (SD=31.57)) and appetite loss (M=42.90
(SD=37.83)). The lowest and second lowest mean scores were observed in nausea and vomiting and
dyspnea (M=21.65 (SD=31.60)) and (M=21.74 (SD=32.81)) respectively. The mean global health
status of the study participants was 61.33 with standard deviation of 20.83.
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Table 4 The level of quality of life of breast cancer patients treated at TASH and SPMMC,2020
Dimensions Mean SD CI for mean

(n=411)
Lower Upper

Global health status/ overall quality of life
GHS/QoL 61.3 20.8 59.3 63.3

Functional scales

Physical functioning 61.7 26.7 59.1 64.3
Role functioning 58.0 35.7 54.5 61.4
Emotional functioning 70.4 28.9 67.6 73.2
Cognitive functioning 76.8 26.8 74.2 79.4
Social functioning 55.0 36.2 515 58.5

Symptom scales

Fatigue 48.9 29.0 46.1 51.8
Nausea & vomiting 21.6 31.6 18.5 24.7
Pain 46.7 31.5 43.6 49.7
Dyspnea 21.7 32.8 18.5 24.9
Insomnia 24.3 34.9 20.9 27.7
Appetite loss 42.9 37.8 39.2 46.5
Constipation 25.6 35.8 22.1 29.1
Diarrhea 7.7 22.2 55 9.8

Financial difficulties 57.7 40.8 53.7 61.7

The relationship between nutritional status and quality of life of breast cancer patients treated
at TASH and SPMMC

In table 5 we present a few separate multiple linear regression models carried out to investigate the
relationship between nutritional status and each scales of quality of life. Separate multiple linear
regression models were carried out to investigate the association between each groups of nutritional

status assessments with each scale of quality of life. Confounder controlling was done in the multiple
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regression models for sociodemographic characteristics, food security, life style factors, clinical and
treatment characteristics. As described in the methods section variables with p-value < 0.2 in
bivariable analyses were included in the final multivariable models. Confounding adjustment was done
for age, sex, marital status, education level, occupation, family size, lifestyle factors, wealth status,
monthly income, financial support, food security cancer stage tumor grade metastasis time since
diagnosis treatment type comorbidities.

There was a significant relationship between nutritional status and quality of life. It was found that in
terms of malnutrition mean QoL level of those who were moderately malnourished and severely
malnourished was lower than those who were well nourished (= —9.21 p<0.001) and (p =—17.89
p<0.001), respectively.

Among the functional scales the most significant association was observed between nutritional status
and physical (PF), emotional (EF) and role functioning (RF). Negative associations were observed
between moderate malnutrition and PF (= —11.08 p<0.001) EF (= —14.62 p<0.001) and RF (=
—14.10 p < 0.001) scores taking well-nourished as a referent group. Similarly, Severe malnutrition
also showed strong negative relationship with PF (B=—-20.01 p<0.001), EF (p= —15.99 p<0.001) and
(B=—28.02 p < 0.001) taking well-nourished as a referent group.

The most noteworthy associations were also observed between nutritional status and fatigue, nausea
and vomiting and appetite loss symptom scores. Results of the regressions showed that fatigue scores
increased by 20.03 and 27.31 in moderately and severely malnourished patients (f= 20.03, p <0.001)
and (B= 27.31, p < 0.001) respectively as opposed to well-nourished ones. And patients in the
moderately & severely malnourished groups had pain scores 18.54 & 31.73 higher than well-nourished
groups (B= 18.54, p < 0.001) and (B= 31.73, p < 0.001) respectively. Appetite loss also showed
negative association with moderate (B=27.80, p <0.001) and severe (p=41.32, p <0.001) malnutrition

taking well-nourished as a referent group (Table 5).

Functional scales were also found to have associations with some characteristics of the study
participants. According to the regression, for every 1-year increase in age, PF (f =-0.323 p=0.009) &
RF (B =- 0.43 p=0.01) scores decreased and fatigue scores increased by 0.35 units (p = =0.35 0.011).

Patients who had primary level, Technical and university level education had more CF scores than
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those who had no formal education (B =9.85 p=0.025), (p =14.42 p=0.004) & (B =16.14 p=0.006)
respectively.

Household food security also showed significant associations with social and emotional functioning
scales and financial difficulties. And, cognitive functioning and pain scores also showed significant
associations with previous treatments the patient has had and chemotherapy cycles taken so far
respectively. Inexplicably, Family size and living with a partner also showed significant negative
associations with social functioning. Although, time since diagnosis, stage at diagnosis and presence
of other co-morbidities showed associations with the quality of life domains on the bivariable analyses
there were no associations observed in the multivariable analyses. Annex 7 provides detailed

information of the multiple linear regression models.
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Table 5 Bivariable and multivariate linear regressions models of nutritional status as a predictive factor of quality of life domain scores in
breast cancer patients ( n = 411) treated at TASH and SPMMC, 2020

Moderately malnourished (vs well-nourished)

Severely malnourished (vs well nourished)

Bivariable analyses

Multivariable analyses

Bivariable analyses

Multivariable analyses

B (95% CI)

B (95% CI)?

B (95% CI)

B (95% CI) @

Overall QOL

~14.2 (-18.29, —10.11)

—9.21 (~13.59, —4.67)

—26.16 (—30.48, —21.84)

—17.81 (—22.83, —12.95)

Physical functioning

—13.43 (-18.95, —7.9)

—11.08 (-16.87, =5.28)

—28.37 (—34.21, —22.54)

—17.89 (—26.53,—13.49)

Role functioning

—19.45 (—26.84, —12.05)

~14.10 (-21.75, —6.13)

—37.77 (—45.58, —29.96)

—28.02 (-37.01, —19.03)

Emotional functioning

—19.05 (~25.18, —12.93)

—14.62 (-21.99, —8.84)

—25.06 (—31.53, —18.59)

~15.99 (-25.52, —10.54)

Cognitive functioning

—15.04 (—20.79, —9.3)

~12.01 (~18.09, —5.93)

—22.73 (—28.8, —16.67)

~17.94 (—24.61, -11.27)

Social functioning

—22.83 (~30.61, —15.05)

~13.72 (~19.94, —4.29)

—27.93 (-36.15, —19.71)

—24.49 (—24.14, —6.68)

Fatigue

21.78 (15.89, 27.68)

20.03 (13.61, 26.45)

31.2 (24.97, 37.42)

27.31 (20.22, 34.39)

Nausea and VVomiting

16.63 (10.64, 22.62)

14.80 (8.2, 21.42)

44.06 (37.74, 50.38)

40.51 (33.23, 47.79)

Pain 22.23 (15.78, 28.68) 18.54 (11.45, 25.63) 33.6 (26.78, 40.41) 31.73 (23.84, 39.61)
Dyspnoea 15.57 (8.43, 22.7) 15.63 (7.68, 23.59) 24.23 (16.69, 31.77) 19.59 (10.62, 28.46)
Insomnia 13.36 (5.6, 21.12) 14.63 (6.07, 23.17) 20.23 (12.04, 28.43) 20.05 (10.68 , 29.42)

Appetite loss

30.28 (22.95, 37.61)

27.80 (19.87, 35.72)

48.02 (40.28, 55.76)

41.32 (32.64, 50.00)

Constipation

11.9 (3.9, 19.9)

13.26 (5.14, 21.38)

18.3 (9.85, 26.75)

17.03 (8.17, 25.88)
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Diarrhea

7.08 (2.21, 11.95)

6.42 (1.30, 11.55)

16.29 (11.15, 21.44)

13.43 (7.69, 19.17)

Financial difficulties

24.08 (15.28, 32.87)

12.22 (4.56, 21.89)

30.94 (21.65, 40.23)

11.65 (1.94, 21.36)

B, regression coefficient,; CI, confidential interval; QoL, quality of life.

a Adjusted for age (years) + sex+marietal status+ education level+ occupation+ family size+ lifestyle factors+ wealth

status + monthly income + financial support + food security + cancer stage + tumor grade+ metastasis+ time since
diagnosis + treatment type + comorbidity

p value < 0.05 considered significant
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6. DISCUSSION

This study aimed to determine the magnitude of malnutrition and examine its association with the
quality of life of breast cancer patients particularly those diagnosed at TASH and SPMMC. A facility
based study was conducted on two of the largest hospitals with oncology units in the country. Findings
of this study showed us that more than half of the patients were malnourished or were at risk of being
malnourished, weight gain in these patients hindered the detection of malnutrition and malnutrition
decreased the functional scores of quality of life while increasing/worsening of symptoms.

According to our study, moderate or severe malnutrition was prevalent in 57% of the patients which
is much lower than a study conducted in Indonesia (45) Libya (26) Algeria (25) that exclusively used
SGA and PG-SGA (patient generated- subjective global assessment) as an assessment tool who
claimed 81.8%, 98.5% and 77.5% of their study participants were malnourished. But, higher than a
study done in Brazil that had rate of moderately and severely malnourished (24%) using SGA tool
(19) and a study in France on 1545 cancer patients of whom a quarter were breast cancer patients (37)
which revealed that only 18.3% of the breast cancer patients were malnourished but the study only
used BMI and weight loss as nutritional measurements which are not indicated as sole nutrition
assessment tools for cancer patients (18, 21, 26, 31, 55) as they are prone to be highly affected by
water retention affecting weight or presence of excess body fat masking the loss of lean body mass
sometimes leading to malnourished cancer patients having a normal BMI despite having 10-20%
weight loss in 6 months (26). But our findings are similar with studies from Latin America (93) and
Korea (94) and Mexico (55)where 61% , 61.4% and 59.7% of the patients were malnourished.

Weight loss in the past 6 months was also prevalent among our study population with greater than
10% weight loss being recorded in 49 (12%) of the participants which happen to be in line with studies
from New Mexico (55), and France (37). But, our results are much lower than a study done in Algeria
(25) which found that 29.3% of its population had weight loss greater than 10%, but this could be due
to the difference in time of seeking care between the populations, compared to the former population
in which 86.6% of the study subjects had locally advanced or metastasized tumors at diagnosis, our
population only had 36.2 % and it’s well established that patients with more advanced cancers are

more malnourished (25).
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In our study, 148 (36%) participants were found to have gained weight in the past 6 months 118 (28%)
had greater than 2kg gain. This is similar to studies that were conducted in the UK where 33% of the
participants gained weight (29) but much lower than the results of studies conducted in the US &
Malesia in which 47% & 63% of the patients reported weight gain (30, 31) In our study, the mean
weight gain of the participants was 3.83 (ranging from 1.2 to 18.6 KG) which is similar to studies done
in France (mean wt. gain =3.9 KG) (33). and Turkey (mean wt. gain =3 KG) (32). On the other hand,
our finding was far higher than what was found in a study in Italy that found mean wt. gain of 2.73 kg
(2to0 5.5 kg) (27) and Malesia (31)with mean wt. gain of 2.8 KG but these differences could be due to
the large sample size difference between the studies and more than half of the patients in this study
were on chemotherapy which is significantly associated with weight gain (21, 23, 52, 95). Even if
there are demographic differences, most of the above studies postulate that excess weight gain could
be a major factor for recurrence, poor prognosis, different metabolic complications, decreased physical
mobility and quality of life (23, 27, 96). It has been demonstrated that weight gain greater than 5.9 kg
involved resulted in a 1.5-times increase in the risk of recurrence and a 1.6-times increase in mortality

in breast cancer patients (27).

The mean QoL score of the present study was (M=61.33, SD=20.83) which is similar with the EORTC
QLQ C-30 reference values indicated on the manual for breast cancer patients (M=61.3, SD=24.2)
indicating a reasonable/satisfactory overall quality of life among these women (97), and confirms the
results of previous cross-sectional studies from Bahrain (98) and Nigeria (99). The results of the
present study are also higher than those done in Nepal and Morocco (62, 65), but lower than results
from India, Sweden and Portugal (100-102). These discrepancies may be due to the different patient
recruitment methods and different study designs used. The mean QoL value of the current study was
also found to be higher than a cross-sectional study done in Ethiopia (35), but while the current study
included all breast cancer patients on treatment, the other one was done exclusively on patients taking
chemotherapy, and patients on chemotherapy generally had worse quality of life than patients on any
other treatment (35-37).

The mean score for all functional scales except emotional functioning was lower than the EORTC
QLQ C-30 reference value manual for breast cancer patients indicating poor physical, role, cognitive
& social functioning among the study population (97). The highest mean among the functional scales

was observed on cognitive functioning, this is consistent with results obtained from studies in France
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(18), Iran (103), Sweden (102), Portugal (101) and Morocco (62). The lowest functional score was
observed on social functioning which is different from a cross-sectional surveys conducted in Iran
(103) and India (100) in which emotional functioning had the lowest value and social functioning had

one of the highest values.

Contrary to studies from Iran, France and Sweden (18, 102, 103), financial difficulty was the highest
observed symptom score in the present study. This is attributed to the fact that more than half of the
patients were currently on chemotherapy treatment which increased their out-of-pocket spending for
drugs and transportation (for those coming out of Addis) as chemotherapy is an overly long treatment
that lasts for months, this substantially increased their financial burden (85).

The most distressing physical symptom among the study subjects was fatigue followed by pain and
appetite loss, all three values are much higher than the recommended reference values according to
the EORTC manual (97) indicating worse symptoms experienced by the patients. This was also
evidenced by studies from Ethiopia and Bahrain (85, 98).

As nutritional status is a determining factor for quality of life (23), the present study highlighted the
importance of nutritional assessment among breast cancer patients in light of its associations with
functional status, medical symptoms experienced and overall quality of life. Malnutrition, either in its
moderate or severe form measured by SGA showed a direct and significant association with worse
functional & symptom scores as well as QoL. The negative association of malnutrition and
unintentional weight loss > 10%, with functional scales and QoL was demonstrated in many previous
literatures (14, 18, 55, 59, 104).

Overall quality of life/ global health status showed a significant relationship with nutritional status.
Moderately and severely malnourished patients had 9.21, 17.81 (p<0.001) lower QoL scores compared
to not malnourished patients. Studies from U.S, Mexico, Austria, France, Malaysia (18, 50, 55, 105)
all confirm that impaired quality of life has association with malnutrition. It is also important to
emphasize a prospective randomized control trial where the linear association (P = 0-05) between an
improvement in nutritional status and increase in QoL scores was demonstrated (36). A research that
also assessed the relationship between SGA and QoL values in patients on radiotherapy determined

that 26 % (P=0-001) of the observed variation in QoL is explained by changes in nutritional status of
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the patients and A change in SGA score of 9 resulted in a change of 17 in the QoL score. (14).
However, in a study from Malesia (40), it was found that dietary intake was not associated with QoL.

Physical functioning was negatively associated with malnutrition according to our results. This was
consistent with results from a study in Indonesia (45) and Brazil in which malnutrition was related to
decreased physical function and increased loss of energy. A systematic review by Hidding et al (95)
also suggested that initial treatments involving mastectomy & axillary lymph node dissection can
contribute to muscle dysfunction and limitations in doing daily activities pointing out the long term

decrease in physical functioning.

A particular aspect of our study worth considering is the association between role functioning and
malnutrition similar with study from Belgium (106). Malnourished breast cancer women are also
susceptible to more infections, decreased physical mobility & fatigue. These symptoms added with
the burden imposed by the cancer diagnosis on their jobs and domestic tasks force them to require
prolonged sick leaves, early retirements etc. Making them unable to continue their employment and
diminish their ability to do domestic work around the house and care for their loved ones inturn
limiting the role they play in their familyand place of work. For most this change from being needed

to needing someone is very difficult to accept and leads to decreased feelings of autonomy (107).

Another noteworthy association was also observed between cognitive functioning and malnutrition.
Malnourished patients had much lower cognitive scores compared to well-nourished subjects. This
finding is supported by studies from France, Malesia (18, 21). It is all too well known that improvised
nutritional status decreases physiologic functions, leading to cognitive impairment (81). However, a
prospective study that evaluated the association of nutritional parameters with QoL found associations

between nutritional status and all other functional scales except cognitive functioning (57).

Emotional functioning, as one study indicated, meant the capability to enjoy life (107). In the current
study malnourished patients had significantly reduced emotional functioning scores concurrent with
the findings from study done in Brazil (108) and China (109). Treatment induced side effects dispose
breast cancer patients to decreased appetite, energy intake and eventually cause malnutrition, which
has negative consequences on their physical and emotional function (96). These complications deprive
the patients of their ability and willingness to continue treatments. Patients admitted to occasions in

which they had lost the will to live, with most under-nourished patients reporting feeling down,
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irritated at the smallest things and depressed. This feelings are an indicator of emotional instability
(107, 109).

Social functioning was negatively associated with malnutrition published data have highlighted that
the incidence of GI symptoms such as anorexia, nausea and vomiting, stomatitis, mucositis are related
to the cancer as well as treatments major causes of malnutrition in these patient groups but this
relationship could also be bi-directional, meaning malnutrition could also in turn cause this symptoms
(79). It is also likely that the manifestations of the above mentions symptoms could be a reason for
lack of motivation to perform daily activities making them unable to successfully care for themselves,
Malnutrition could also restrict these individuals in different social activities by inducing fatigue and
mood disorders (53). These findings are similar to the significant negative relationship observed

between malnutrition & social functioning in the present study.

Concerning symptom scores, fatigue was found to be another distressing symptom next to appetite
loss that showed a significant linear relationship with malnutrition (P<0.001) which is also true for a
study done in brazil that explained it as when nutritional status is compromised muscle mass loss leads
to body weakening. And when this is topped with the naturally expected physiological and functional
decline caused by aging reducing capability of movement while increasing fatigue dramatically (53).
Appetite loss, nausea and vomiting, fatigue and diarrhea could be causes or effects of malnutrition in
breast cancer patients and could lead to consequent deterioration in overall quality of life and
functional scales, treatment side effects such a s toxicity leading to a dosage reduction, delay or

suspension of treatment, and, finally, in worse prognosis (55, 79).

A cross-sectional study conducted on gynaecological cancer patients from which 68.7% were with
breast cancer diagnosis found that out of all the symptom scales, appetite loss and fatigue were strongly
associated with malnutrition. Especially in those patients currently on chemotherapy regimen as the
drugs used caused significant taste alterations which put the patients at risk of losing weight and
developing many kinds of nutritional deficits (105). An Algerian study also classified appetite loss as
the most common symptom in breast cancer patients affecting the their food intake and was present in
15-25% of the patients with advanced stage (25).

Similar results in all symptom scores except diarrhea and dyspnoea were demonstrated in a previous

study in patients with cancer (110). However, different findings were also seen in a Malesian study
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where dyspnea, diarrhea and nausea & vomiting were the least complained symptoms with values
almost close to zero (21). But, it should be remarked that quality of life domains rely very much on
personal values or perceptions, whereby each domain could be regarded differently across individuals
as well as populations and different types of treatment regimens and drugs are used across different

countries resulting in different symptom severities.

A bidirectional relationship between malnutrition and symptom scores is possible as the symptoms
such as nausea and vomiting, appetite loss and diarrhea that predict a decreased quality of life are also

the symptoms that predispose the breast cancer patients to be malnourished (25)

7. STRENGTH AND LIMITATIONS OF THE STUDY

7.1 Strengths of the study

As a significant strength, this study attempted to address a major public health problem on malnutrition
and quality of life interaction. The study incorporated all dimensions of quality of life scales which
helped to assess its association with nutritional status on a wider scope. The study also used locally
validated and well known standard tools which made it easier to compare its findings with other
international studies. It also included a homogeneous population (one cancer type) which made it

possible to the findings to represent that cancer type.

7.2 Limitations of the study

However, the results of this study should be interpreted with caution due to the following limitations.
First and foremost, the crosssection design nature of the study makes it not possible identify which is
the cause and which is the consequence: nutritional status and quality of life. Secondly, previous
weight measurements found on the medical records and sometimes asked from the patients” when
there are no records are not properly done using calibrated measurement scales, clothes weren’t
removed, possible presence of edema was not recorded etc. making these weight measurements below
standard and known only approximately. But, to correct this problem weight loss or gain greater than
2kg was considered significant. Third, the nutritional status as well as gol measures were based on
the patients’ self-report rather than direct observation of dietary intakes, presence of symptoms and
living conditions making most assessments subjective. This might introduce some bias. Although

there are many advantages to employing observations and laboratory tests instead of questionnaires,
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these techniques are not cost effective especially in large samples like the present study. which is why
these studies relied on patient reports and physical examinations.

8. CONCLUSION AND RECOMMENDATIONS

8.1 Conclusion

This study revealed that the magnitude of malnutrition in the breast cancer population is very large, in
addition to the common problems that affect women diagnosed with breast cancer, such as a recurrence
of the disease, loss of bone density, cardiovascular disease, cognitive dysfunction and so on; the
compromization of their nutritional status also playes a significant role in decreasing their quality of
life.

8.2 Recommendations

For medical care providers

The high prevalence of nutritional decline found in breast patients entering treatments in our oncology
settings calls for more focus on nutrition in a patient's course of the disease. There is an urgent need
to agree on how only weight measurements are not enough because weight loss does not discriminate
cachexia from undernutrition or vice versa. Nutritional support should be included as a therapeutic
regimen during active oncology treatments. The main objectives would be to prevent early death,
decrease complications, and improve quality of life.

When diagnosed, most patients fall into emotional states such as disbelief that they have cancer as
well as shock, fear, anger, fatigue, depression, loneliness, and despair. So, the assessment of their
emotional, cognitive and social functions on top of symptom assessments should be done to provide

care for those in need from the initiation of their treatment to avoid complications.

For researchers

To broaden our understanding, a longitudinal study investigating changes in body weight and body
composition during the course of disease, from initial diagnosis, and through surgery, radiation, and
chemotherapy might bring more insight into the natural course of fluctuations in body composition.
In such a study, it would be crucial to measure muscle mass and muscle strength and include measures

of physical activity and dietary intake.
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ANNEXES

Annex 1: Data collection Tools

Study informant sheet-1
Hello,

My name is I am here on behalf of Ruth Adam, a student in
Addis Ababa University School of public health nutrition unit. She is conducting a research on
“Nutritional status and Quality of life among breast cancer patients in Tikur Anbessa specialized
hospital and St. Paul Millennium Medical college”. She has received permission from Addis Ababa
university school of public health. You are selected by consecutive sampling technique to participate
in this study because you are currently receiving antineoplastic treatment on the research conducting
period. Your participation on this study will only be on based on your willingness. You have the right
to choose not to take part in this study. If you choose to take part, you have the right to stop at any
time. If you are willing to participate or refuse or decide to withdraw later, you will not be subjected
to any ill-treatment.

If you agree to participate in the study, your weight will be measured. Only light closes will be wearing
during weight measurement. You will also be interviewed about sociodemographic status, base line
clinical data and your nutritional status using subjective global assessment. You can stop at any time
if you don’t feel comfortable during an interview and measurement process. The measurement and
filling the questionnaire will take about 15 minutes. This study will help in designing a policy for
hospitalized patients in term of nutritional management. The information that you provide will be kept
confidential by using only code numbers and locking the data. Your name will not be written on the
questionnaire. No one will have access to the non-coded data except the principal investigator and the
data will not be used for purposes other than the study. Your willingness and active participation is
very important for the success of this study.
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Annex 2 Informed Consent Form

Based on the understanding of the above information, are you willing to participate in this study?

A) Yes

B) No

If yes, I will continue and

If no, I will skip to next participant after writing the reasons of refusal
Respondent

Signature Date

Data collector

Name Signature

Questionnaires ID number

Name of hospital Date of data collected

Result of data collected (Tick in the box):

Complete

Incomplete

Refused

Checked by Supervisor: Name Signature

explanation, use the Principal Investigator’s Address;
Name: Ruth Adam
Email:ruthadam27@gmail.co
m phone:

+251 923794061
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Part 1 : Socio-Demographic Data Questionnaire
Instruction: Now | am going to ask you questions about your socio-demographic information
Ask the following questions carefully and circle the response unless there is no specific instruction.

No. | Questions CODING CATEGORIES skip
101 | How old are you now? Age in completed years................
Female.............ooiiiiiiiii, 1
102 | Sex of respondent Male .........ooooviiiiii 2
OrthodoX .....cvvviiiiiiii, 1
Muslim ........ooviiiii 2
103 | What is your religion? Protestant.................cccevvieieennnl3
Catholic.......covvviiiiii e, 4
Other(specify): 5
Unable to read and write....................1
Able to read and write..................... 2
104 What is the highest level Primary level (1-8) ..............ooeil. 3
of school you attended? Secondary level (9-12) ................... 4
Technical/Vocational..................... 5
Higher (University) ....................... 6
Single.....cooviiiiii 1
. . Married ..o 2
105 Xt\g,zag;s your marital Separated...........coceveiiiiiiiiiii 3
' Divorced .....coooiiiii 4
Widowed.................ooc 5
House wife............ooooviiiiiinin. 1
Farmer ..., 2
Civil Servant ..............cooeviiniiinnnne. 3
Merchant............cccooiiiiiiiiiinn 4
. . Daily Laborer..............c.ovoiiiinan. 5
106 | What is your occupation? Student........coovieiiiiiiii e, 6
Teacher.........cooeviiiiiiiiii, 7
Private Company........................ 8
Pension...........coooiiiiiiiiiii 9
Other (specify) 10
107. | Place of Residence Urban........cooviiiiiiiiiiiiiiie, 1
' Rural...............oo 2
108 | Address Region City
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Living alone............oooovviiiiiini.n. 1

How is your living Living with a partner....................... 2

108 arrangement prior to Living with a parent/s...................... 3
" | admission? Living with siblings........................ 4
(please read the options) | Living with children........................ 5
Other............oooiiiiiiiii i, 6

109 | Family Size

Household socio economic status (Wealth Index)
I am going to ask you questions about your household assets, services, housing and related
conditions.

1 Housing condition-please answer the following questions thinking about the housing
condition of your household

No. | Questions CODING CATEGORIES skip
Private .................. 1
201 | Home ownershi Government............. 2
' P Rent ........coeveninn, 3
Other (specify) 4
Number of rooms in the
202 ROOMS................
house?
How many rooms in the
203 | household are used for ROOMS..............
sleeping?
Natural roof
Thatch/mud..................ooiiiinl. 1
Main construction material Rudimentary roof
used for the roof: Rustic mat/ plastic sheet.................... 2
204 Reed/bamboo ...l 3
Wood planks...........ccooiiiiiiiiiiiin, 4
CIRCLE ALL THAT
APPLY Cardboard ............coooviiiiiiiiia 5
Finished roof
Metal/corrugated iron........................ 6
Wood .o, 7
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Ceramic tiles ..............cooeiiiiiiin. .. 9
Other(specify): 10
Natural floor
Earth/sand................................. 1
Dung.....cooovviiiiii 2
Rudimentary floor
Main construction material Wood planks..............cooeeeien oo, 3
. Palm/bamboo................oooviiil 4
205 used for the floor: Finished floor
CIRCLEALL THAT parquet or polished wood................ 5
APPLY vinyl or asphalt strips/plastic tile...... .. 6
Ceramic TileS......ccovvvvviiiiiiiiinnnn, 7
Cement........covvvieiiieiiiiiieeena, 8
Carpet....c.oeie i 9
Other(specify): 10
Natural walls
NOWAIS ....cvviivieceiece e 1
Cane/Trunks/Bamboo/Reed ................ 2
Rudimentary walls
Wood with Mud ..o, 3
Main construction material Stone with mud ........ccooveevveeiicee, 4
206 used for exterior walls: Finished walls
ClRCLE ALL THAT Cement:...._. ................................ 5
APPLY Sto_ne with lime/cement ....................... 6
BFiCKS .ovviviicieece e 7
Cement blocks...................ool. 8
Wood planks/shingles ..........ccccccvn...e. 9
Other
(specify): 10
What kind of toilet facility
does your household have? Pour flush toilet.......cc....ooooiiiinin. 1
[INTERVIEWER: LIMIT Ventilated improved pit latrine.... ......2
207 TO ONE RESPONSE; IF Pit latrine with slab......................... 3
TWO TYPES ARE Pit latrine without slab.................... 4
MENTIONED, RECORD Nolatrine...............cooiiiiiiiii, 5
THE TYPE CLOSEST TO Other (specify): 6
THE TOP OF THE LIST]
208 | Does the household have its Yes, unprotected well..................... 1
own water source within Yes, protected well....................... 2
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the compound? Yes, pipe Water .........ccoeevveunnnnn... 3

(Multiple Response is No, Community shared pipe................ 4
ossible
P ) Other...............ooiiil. 5
Piped Water ... 1
Protected Well ........ccccovvvviiveiecieie 2
. . npr |
What is the main source of Unprotected \_/ve 3
o Protected SPring ........ccoeevevevineninennns 4
drinking water for members .
Unprotected SPring .......ccccevveveveneeienn 5
of your household? .
209 . Surface water (River/stream/
(Do not read the options,
. : Pond/lake//Dam) .........ccccoovvviinninnninns 6
just ask and circle what
they told you) TaANKEN <. 7
y y Bottled water .........ccoovevvieniiiiieene 8
Community shared pipe.................. 9
Other (specify) 10

2. Household assets and services- In answering the questions below please think of

assets and services available in your household

Does any member of this

YeS coviiiiiiiiiii 1
210 house hold own any N
Ot AN
agricultural land? 312
How many (LOCAL
UNITS) of agricultural land
211 Local units
do members of this house CI:]
hold own?
Does your house hold own
. YeS oo 1
212 any livestock, herds, other 314
NO o e

farm animal or poultry?

How many of the following

a. Cows,
animals do your household C] C]
b. oxen or bulls

213 If none, record "00". ¢ I-éors:s (0] df' r;:les ) ]
e. Goats Shee
If 95 or more, record '95'. C] () P[] )

. Chickens or other poultr
If unknown, record '99'. J P Y C] C]

h. Beehives? [:] C]
i. donkeys C] C]

own?
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214

Does your house hold have?

Yes
a. Electricity? 1
b. Aradio? 1
C. Atelevision? 1
d. Anon-mobile telephone? 1
€. A computer? 1
f. A refrigerator? 1
g. Atable? 1
h. A chair? 1
I. A bed with cotton/
sponge/ spring mattress? 1
J. An electric mitad? 1
K. A kerosene lamp/

pressure lamp? 1

|. Solar? 1

m. Sofa? 1

No

215

Do any members of this
household

own?

a. A watch? 1
b. A mobile phone? 1
c. A bicycle? 1
d. A motorcycle? 1
e. An animal-drawn cart? 1
f. A car or truck? 1

0. A Bajaj? 1

216

What type of fuel does your
household mainly use for
cooking?

(Multiple Response is
possible)

Charcoal...........ooooiiiiiiii, 5
Straw/shrubs/grass...................... 6
Animal Dung......................l 7

Agricultural crop..............cooeeeenn.
Other (specify):
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217

Does any members of this
household have a

bank/microfinance account?

Part 3: Life Style related questionnaire

No Question Response Skip
301 Have you ever smoked cigarette? 1. Yes sometimes
2.Yes, | still smoke
3.1 have never SmoKed s 303
302 In the last 24 hours, how many .
cigarettes did you smoke? Cigarettes.....— )
303 Have you ever chewed chat? YeS.ioiiiiiiiiiiiin, 1
NO ..ol ) e 305
304 During the last 30 days, how many
days did you chew chat? Days........ C ]
305 Have you ever taken a drink that
contains alcohol (Tella/Tegi/ D € 1
Areke/Beer/Wine, etcm)? NOcoo 2 ) 307
306 During the past 30 days, how many days did | pavs. .
you drink alcohol? Y C] C]
307 Do you frequently Exercise? 1. Yes
2.No
308. | If your answer is yes, how frequently have 1.Twice a week

you exercised during the past 30 days?

2.Three times a week

3.Four times a week

4.Everyday

Part 4: Subjective global assessment data (SGA) (circle one rating for each)
Instruction: Now | am going to ask you questions about your nutritional status
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No. | Questions Coding category skip

401
Have you lost We|ght in the past 6 YES. ettt 1
months? No.... 2
What was your usual weight before Kg
the disease?

402 | Weight change in the past month Increase....................... 1

Thesame...................... 2
Decrease...................... 3

403
Current weight Kg
(Please measure the current weight 1st measurent
of the respondent) 2" measurement Kg

404 YES.ioiieerereere e 1 406
Is there any change in your dietary No 2 =/
intake in the past two weeks?

405 Borderline or improving or
What kind of dietary intake change declining.......1
is there Poor and decreasing ...........2

Starvation, unable to eat .......3
How much share of your usual meal do
you consume now?

406 Solid (usual diet) ...ccoovevvveieeie e 1
What type of diet are you currently suboptimal liquid diet..........cco........ 2
taking? FUll liquid di€tee.emeeeeeeeererereeee . 3

Starvation.......ccceveveniniininieeeeen, 4

407 NONE....oe ettt e 1
Which of the following gastrointestinal | Nausea..............ccccocesssmmsrrsrererenenne 2
symptoms has persisted for the past 2 VOMItING..ovvvvvvvveeres s 3
weeks and more? Diarrhea....ocecve e 4
(MUItipIe Response is pOSSiblE) ANOreXia....coivueriieiinieeieviereeee s 5
How many times per day do you experience the symptom?

408 Yes.......... 1 411
Is there a change in your functional No.......... 2 —
capacity?

409 Working sub optimal...1
What is the type of your functional Ambulatory.......... 2
capacity change? Bedridden............... 3

410 No stress .......... 1
Skip the following question, Low stress............ 2
it will be filled by the moderate stress....... 3
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principal investigator
Metabolic demand (stress)

Physical Assessment

411

Loss of subcutaneous fat (triceps,)

Remark

None (Fingers don’t touch)

Low to moderate (Fingers nearly
meet)

Severe (Fingers touch)

412

Muscle wasting (clavicle, temple and
shoulder area)

Remark

(Low to moderate)

Muscle loss not presenting; visible,
but prominent in females

In males: a portion of the clavicle is
visible

In females: the clavicle is
prominent deltoid and chest
muscle is still intact

(Severe)

Evident protrusion

413

Edema

(Please review the chart of the
patient)

(Remark)

Mild edema.... localized to lower
extremities (Ankle, pedal, tibial),
possible sacral edema if bedridden

Severe edema...... Pitting beyond
knees, sacral edema if bedridden, may
also have generalized edema

Noedema ...................

Mild edema................ 2

Severeedema...............

Well-nourished..........coove i, A

Moderately malnourished......................... B

Severely malnourished............................ C
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Part 5: Financial Support related questionnaire

No. Question Response Skip
501. | Do you have any source of income? 1. Yes
2.No
502. | Monthly income
503. | Do you have any financial support? 1. Yes
2NO ) 601
504. If your answer is yes, from whom do you get | 1. Family member
the support? 2. From relative
3. From neighbour
4. From health professional
5. From Friends
6. Other
505. If your answer is yes for question 1, do you 1. Yes
get the support regularly? 2.No
506. | Do you think the support that you get is 1.Not Enough
enough? 2.Fair
3.Enough

Part 6 : Nutritional Support related questionnaire
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S. Question Response options Code
NO
601 |Inthe past four weeks, did you worry that your 0 = No (skip to Q2) ||
HH would not have enough food? 1=Yes
601.a How often did this happen? 1 =Rarely (once or twice in the last 4 | ]
weeks )
2 =Sometimes (3-10 times)
3 = Often (more than ten times)
602. |Inthe past four weeks, were you or any HH 0 = No (skip to Q3) | ]




member not able to eat the kinds of foods you
preferred because of a lack of resources?

1=Yes

602.a How often did this happen? 1 =Rarely (once or twice) | ]
2 =Sometimes (3-10 times)
3 = Often (more than ten times)
603. |Inthe past four weeks, did you or any HH 0 = No (skip to Q4) | ]
member have to eat a limited variety of foods due |[I =Yes
to a lack of resources?
603.a How often did this happen? 1 =Rarely (once or twice) | ]
2 =Sometimes (3-10 times)
3 = Often (more than ten times
604. [In the past four weeks, did you or any HH 0 =No (skip to Q5) ||
member have to eat some foods that you really |1 =Yes
did not want to eat because of a lack of resources
to obtain other types of food?
604.a [How often did this happen? 1 =Rarely (once or twice) ||
2 =Sometimes (3-10 times)
3 = Often (more than ten times)
605. [In the past four weeks, did you or any HH 0 = No (skip to Q6) ||
member have to eat a smaller meal thanyou felt [1 =Yes
you needed because there was not enough food?
605.a [How often did this happen? 1 =Rarely (once or twice) ||
2 =Sometimes (3-10 times )
3 = Often (more than ten times)
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606. In the past four weeks, did you or any other HH 0 = No (skip to Q7) | ]
member have to eat fewer meals in a day because |[L =Yes
there was not enough food?
606.a [How often did this happen? 1 =Rarely (once or twice) |
2 =Sometimes (3-10 times)
3 = Often (more than ten times)
607. In the past four weeks, was there ever no foodto |0 = No (skip to Q8) ||
eat of any kind in your HH because of lack of 1 =VYes
resources to get food?
607.a [How often did this happen? 1 =Rarely (once or twice) | ]
2 =Sometimes (3-10 times)
3 = Often (more than ten times)
608. In the past four weeks, did you or any HH 0 =No (skipto Q9) ||
member go to sleep at night hungry because there|l =Yes
was not enough food?
608.a |How often did this happen? 1 =Rarely (once or twice) ||
2 =Sometimes (3-10 times)
3 = Often (more than ten times)
609. In the past four weeks, did you or any HH 0 = No (skip to section 3) ||
member go a whole day and night without eating [L =Yes
anything because there was not enough food?
609.a |How often did this happen? 1 =Rarely (once or twice) ||
2 =Sometimes (3-10 times)
3 = Often (more than ten times)
*Derivd from version 3 of the Household Food Insecurity Access Scale (HFIAS) measurement guide
6010 |In the 4 weeks, do you believe that all member of [0=no ||
your household have feed the type of food they  [1=yes (skip to Q 3.3)
want both in quality and quantity
60.11 |if you say no, what do you think is the reason 1. Ofillness and loss of appetite ||
for? Because: 2. Unable to prepare due to lack of time
3. Food is not available at home and
market
. We couldn’t by food due to increased
in price
5. We couldn’t by food due to loss of
my income
6. Others (specify):
60.12 [Different people take different actions to cope 1. Reduce the amount of consumed ||

with increase in food price, what about you and
your family member did?

diet per meal

2. Cut the number of meals consumed
per day

3. Shift to less expensive and poor
quality diet

. Reduce on non food expenditures
5. Receive for food or cash aid

6. Taking a loan from bank or other
person

7. Selling any house hold assets

8. Others (specify)
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Part 7: Cancer related condition of the patient

No.

Question

Response

Skip

701.

The tumor size

(1) <2cm
(2) 2-5cm
(3) >5cm
(4) unknown

T N M

cm * cm* cm
(infiltrating mass on breast tissue)

702

The tumor grade

(1) Grade 1
(2) Grade 2
(3) Grade 3
(4) Grade 4
(5) unknown

703.

Stage of the cancer

1. Stage 1
2.Stage 2
3. Stage 3
4.Stage 4

5. unknown

704.

Presence of metastasis at the time of initial

diagnosis

1.Metastasis present

2. Metastasis absent

705.

Where was the metastasis?

Vertebrae

Bone

Lung

Liver

Axillary
Clavicle/supraclavicle
Other

N o a s~ e e

706.

Treatment intent

1. Palliative

2. Curative

707.

Kind of treatment that the patient has had

1. Chemotherapy

2. Radiotherapy

3. Chemotherapy and
Radiotherapy
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4. Chemotherapy and surgery
5. Chemotherapy,
Radiotherapy and surgery
6.Radiotherapy and surgery
7.Hormonal therapy

8. Palliative

. Surgery 10. Follow up

708. | Treatment patient is now on . Chemotherapy

9

1

2. Radiotherapy
3. Surgery

4

. Hormonal therapy
5. Follow up

709. | If patient is on chemotherapy, lines of chemotherapy patient has had so far

710. | If patient is on radiotherapy, lines of radiotherapy patient has had so far

711. | How many months have passed since first diagnosis?

Part 8: Other disease condition related questionnaire

No. Question Response Skip
801. | Have the patient been diagnosed 1.Yes

with any other disease condition 2.No

recently?
802 If the answer is yes please state the | -----------

disease in the space provided

Part 9: Quality of life related Questionnaire
EORTC QLQ-C30 (version 3)
We are interested in some things about you and your health. Please answer all of the questions yourself by

circling the number that best applies to you. There are no "right" or "wrong" answers. The information that
you provide will remain strictly confidential.

Please fill in your initials: - - - -

Your birthdate (Day, Month, Year): - - - -
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Today's date (Day, Month, Year): 31 - - - -

No Questionnaire Not at all | A little Quite a bit | Very much
901. | Do you have any trouble doing |1 2 3 4
strenuous activities, like
carrying a heavy shopping bag
or a suitcase?
902. | Do you have any trouble taking | 1 2 3 4
a long walk?
903. | Do you have any trouble taking | 1 2 3 4
a short walk outside of the
house?
904. | Doyouneedtostayinbedora |1 2 3 4
chair during the day?
905. | Do you need help with eating, 1 2 3 4
dressing, washing yourself or
using the toilet?
During the past week Not at all | A little Quite a bit | Very much
906. | Were you limited in doing 1 2 3 4
either your work or other daily
activities?
907. | Were you limited in pursuing 1 2 3 4
your hobbies or other leisure
time activities?
908. | Were you short of breath? 1 2 3 4
909. | Have you had pain? 1 2 3 4
910. | Did you need to rest? 1 2 3 4
911. | Have you had trouble sleeping? | 1 2 3 4
912. | Have you felt weak? 1 2 3 4
913. | Have you lacked appetite? 1 2 3 4
914. | Have you felt nauseated? 1 2 3 4
915. | Have you vomited? 1 2 3 4
916. | Have you been constipated? 1 2 3 4
During the past week: 1 2 3 4
917. | Have you had diarrhea? 1 2 3 4
918. | Were you tired? 1 2 3 4
919. | Did pain interfere with your 1 2 3 4
daily activities?
920. | Have you had difficulty in 1 2 3 4
concentrating on things, like
reading a newspaper or
watching television?
921. | Did you feel tense? 1 2 3 4
922. | Did you worry? 1 2 3 4
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923. | Did you feel irritable? 1 2 3 4

924. | Did you feel depressed? 1 2 3 4

925. | Have you had difficulty 1 2 3 4
remembering things?

926. | Has your physical conditionor |1 2 3 4

medical treatment interfered
with your family life?

927. | Has your physical conditionor |1 2 3 4
medical treatment interfered
with your social activities?

928. | Has your physical conditionor |1 2 3 4
medical treatment caused you
financial difficulties?

For the following questions please circle the number between 1 and 7 that best applies to
you

929. | How would you rate your overall health during the past week?

Very poor Excellent
1 2 3 4 5 6 7

930 | How would you rate your overall quality of life during the past week?

Very poor Excellent
1 2 3 4 5 6 7

Please double-check that all sections are fully completed!

Completed by:

Checked by:

Date:

Pt ID number
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Annex 3: Amharic version of the Information sheet
R8N ANN RLACNT MT WLIN DA S PUNZTAN MT AMNNS FIRUCT h&A

N&A 1 P+MPeM- / PADART PaD/E $

MS LNAMAT N RNAA PaemU+ hASN ANN RLACAT PUNZTAN MG AMNNE PAYTRoN
FIUCT A& +T2 PPTTFDT ¢ A8TPT AR 10 PIRN U1 NNIAC FNTPF PrC Ui Dt AL
PAD-T +RAFP ATIDE NDRC ATNAT N8N BN NERALHE PATHAT +3+m- NG9 >hae- yaoagy
AR PR /9 MGk 1@ ACNP NHU MFF AL AT A+4 P+DZMF MG+ NMNYENT DPT AL PRI
FaQ@ PFY N> NAGL Ntk §0:: NG AR PATRA+E AA dONF AAPF: PACAP +AFE do NaD
NACNP aof £ 271 AL P+aRAL+ Jd-::

ARA+E & L5 NPF NBATR NEATFT 1H TSI° MLI MR/ BFAN: NMT+H NATRA+EL

PALCANT TOTTR ALY FOIC ARFLIR NDG+h ATRA+E N+HAMA™ ANLT NARALP ATANAT: NNLTP
NT@ANNE 1H PAALA ANAT AT NNR A9IC BUPGA: NtenailI® P+@AR DPEPFT ATMLSFAT:
N@Mme® 1H M¢ AT NATATIPT NIFDI° 1H ARCMO- PLE LFAN: APMERT ARk 15 Bk
RUA B&BA: PGk PRMRA Mt PUNTHA FNMPTF PNITRIN £0& AT NHHA AT8.LLATFD
P.PNCHF 7AN ATIHIEF BMPRA = NADLLATD NACKP PFRIANNND- a°LF NATPP IC AL P PHIP
NT°P AT1LALMPNGT ATIIIR ANA +AAL ATRMLAM ATZITPAPT AT1DBAT: PHU mTF @Mt <7
+MCH AT +HIE® 88 ATLMANFFO- PMT ECEFT AT NALCA ANAT AAD £FAA:
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Annex 4 :

4.1 Amharic consent form
eNIe IR+ A MP P/ I16h, 3O
NAL NAMIPF aoLE aALF NG+ AL AMRA+E L PLT 1PH?

U. A? AOPA)YT APMEERT PMg\
A. hRELALTP DL ML +MPe 1L

LT NAULF PP+ 4@ ML PMAD- +AFL AAG

P+AFL LM $7
pan/E ANAN, N9 4.9
POOMEE 2L

@M< P+nLent ¢7

PAPMER ™MF (NADE MAD FRANT ALCO):
1. a>A NAe-A P+qRA
2. NN4A P+qPA
3.9279° PA+IPA

N+@&MMLPT +ZI°1MA NP $C™
At MNELL PPT AD LMY ALEA £Mpam
N9o: ¢F AR

AT.L2A: ruthadam27@gmail.com

Nah: +251 923794061
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PAMICT AP ML

A&EA 1. ALFP AT PNT-UHAN aBLET P+APAN+ M PRPF

AU PCAPT ARALFP AT PAT-UHN ARZEPT P+HRAN+ MPEPTT AMEPPFAL:: PO N+ATTY
M PEPT N IPE NAOMPP goCsh, NPT ARAMNT PANMNETY PR NPT PADARY ADAN £94.::

®™C nPe he HAA

101 SEMmY/A Nyt 1?2 AL NO-A QaDig

1.ACT2AN

2. htAh

102 Ueamet 3TCENFTF

4, @A 9P

5. AAL PN

1.PA+TZ (MINNT RGP LT A)
2.9YNNG dP9& Paq TFQ
3.paeEac P /5 PMTPP(N&FAL-8)
103 PHIUCTLLE 4.ATE 828 PMTPP (9-12)
5.nAE L9 pam- PR/
6.PRLACNT Jo4& MLI™ NH NAL

SAINMF . 1 P& /T o, 4
Ky L0V 2

104 PINF U23P 1LY IR? | P9R+NF /PPN 5
+IN+@ +ALL+D PORPE . 3

1.PA+a9Z (TIINNGTALIEPTHLTA)
2.797NNG aR9& Pag T4
3.paeEa P /5 PMTPP(N&FAL-8)
105 4.A+E BLS PME PP (9-12)
5.nAE mEgn pam- PR/
6.CRLNACNT 243 LI hH NAL

PF8C AIC PHICUCTLLE
PNF ACPNF .. Morreaeaeanannnnnn, 2
PARYINE: AtG ... 3 19, 4
PPY ALAtG e, 5 N 6
106 NP oI LT 102 PIA N, 7
AA (£778): 8
107 PADPLP AE A HY
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AN 1
haearae N+ INCT NFSC AIC IC.e . 2
PREFC Urud ATET 102
108. ANAAN ICre 3
(P+HZHGHT oL P
PINMATD) NAET ICooeeeen. 4
AA (E1A0): 5
PAAHAN ANAT NemC AT
100 TFm?

h&A-2. PN+ANT PUNT 228 P+amAh+ p P2 PT

1. eNTF ANLC Uid:- ANDP P emATT D LRPF NAMFELNT T ANLCST UL F APAMN £APAfN:

¢mC et mAh HAA
201. P, 1N9ANN NGB, 3
2?:;11&2 D9 PAnYNE (PPNA). ... 2 AA NA R7AG—————- 4
202 M P4NT Nt NIt
neA NEA ..o I:II:I
AAD-?
203 N@PLe NF >N
AdDF
o AT A hea AEA . ..o I:":I
AA?
204 +ne mip etmSPd mLP
AC/IE D ..., 1 0 6
:‘3;";% nt M. PMLP MMA.......... 7
g 00 NPm- PATMTPP ML P (e N L 8
P ALNTT TANEA/AL oo, 2 LA MEL.icrrena, 9
oI $CPY/ATNS................. 3 AA (£778): 10
PATRT AT P/MMA........ 4
L0100 TR 5
205 P+ C MAA et+MTPP MAA
P P4NF Nt MAA RECIARP. oo 1 PtMAAL N POAA MMA.5
g0 L m-? L B 2 TANEh IM&... 6
NPm- PATMTPP MAA NALTLA TME e T
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PATMRT N TE/MMA....3 [Tt R TSR 8
AIPNS e, 4 NIE TOTME e 9
AA (R7A8): 10
206 L 1298 et+MGTPP 1L18
PAAM ... 1 (Y=L B T O 5
PNk POLODLGT O A18/192/A9PNS. ....... 2 £3085 AT 1F......6
988 Neém- PA+MTPP 91218 PANA M-N............. 7
NPIFT NI Lo AT B P, 3 074 0 % 8
(SN VA EVIRT oo 4 PATRT ATP/MMA. ... 9
AA (£7A6): 10
207 N+ 9% 9244
PAPE8E Nt AAML?
hATE NAL aoAd N@U PRMCE AYF Nt 1 CNeN PAAR AYF NF...4
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4.2. Pre-test sample of patient response sheet

Questionnaire number--------------

yes, No Comment

A, difficulty

B, confusing

C, difficult words

D, upsetting words

E, how would you ask
this question

4.3. Pre-test respondents socio-demographic and clinical characteristics

Socio-Demographic characteristics of pre-test respondents in TASH and SPMMC,
Addis Ababa, 2020

Variable Category Frequency (n=20) | Per cent (%0)
Sex Male 9 45

Female 11 55
Educational status | No formal education 5 25
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Able to read and write 3 15
Primary education 6 30
Secondary education 3 15
College and above 3 15
Occupation Farmer 3 15
Civil servant 5 25
House wives 6 30
Non-government
employee 1 5
Student 2 10
Merchant 3 15
Region Addis Ababa 12 60
Out of Addis Ababa 8 40
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Clinical characteristics of pre-test respondents in TASH and SPMMC, Addis Ababa,

2020
Variables Category Frequency(n=20) | Percent
(%)
Tumor grade Grade 1 5 25
Grade 2 5 25
Grade 3 4 20
Grade 4 6 30
Chemotherapy 4 20
Surgery 6 30
Type of treatment Chemotherapy and surg_ery 2 10
Chemotherapy and Radiotherapy 2 10
Chemotherapy, Surgery, and Radiotherapy |6 30
Stage Stage | 4 20
Stage 11 2 10
Stage 11 2 10
Stage IV 12 60
Curative 5 25
Treatment intent | Palliative 15 75
Marital status Married 11 55
Single 3 15
Divorced 5 25
\Widowed i 5
|Age, mean(SD) 15.50(10.75)
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Annex 5: Technical error of measurement for weight

TASH
Measurer: 1 Measurer: 2
subject 1st 2nd 1st 2nd
number | measurement | measurement | Difference(d) d measurement | measurement | Difference(d) d
1 76.5 76.2 0.3 0.09 75.9 75.6 0.3 0.09
2 84.5 84.2 0.2 0.04 84.7 84.4 0.3 0.09
3 66.4 66.8 -0.4 0.16 66.1 65.8 0.3 0.09
4 60.3 60.0 0.3 0.09 60.6 60.2 0.4 0.16
5 94.3 94.0 0.3 0.09 94.0 94.3 -0.3 0.09
6 53.7 53.4 0.3 0.09 53.3 53.2 0.1 0.01
7 62.5 62.3 0.2 0.04 63.1 63.2 -0.1 0.01
8 59.2 59.0 0.2 0.04 59.3 59.1 0.2 0.04
9 45.3 45.6 -0.3 0.09 45.0 45.3 -0.3 0.09
10 63.7 63.4 0.3 0.09 63.9 63.6 0.3 0.09
Absolute Intra Observer TEM v di?/ 2N = 0.2 Kg Absolute Intra Observer TEM = V> d2/ 2N=0.19 kg

Inter observer TEM = 0.2156
Standard deviation = 1.48
Coefficient of reliability = 97.5 %

Where:

> d2 = summation of deviations raised to the second power
N = number of volunteers measured

i= the number of deviations
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SPMMC

Measurer: 1 Measurer: 2

subject 1st 2nd _ ) 1st 2nd _ 5

number | measurement | measurement | Difference(d) d measurement | measurement | Difference(d) d
1 66.3 66.5 -0.2 0.04 65.1 65.2 -0.1 0.01
2 57.8 57.7 0.1 0.01 57.6 57.4 0.2 0.04
3 63.5 63.7 -0.2 0.04 63.2 62.3 -0.1 0.01
4 80.6 80.7 0.1 0.01 80.5 80.7 -0.2 0.04
5 55.8 56.0 0.2 0.04 55.2 55.4 -0.2 0.04
6 48.6 48.8 -0.2 0.04 48.8 48.9 -0.1 0.01
7 62.5 62.1 0.4 0.16 63.1 63.0 0.1 0.01
8 59.6 59.3 0.3 0.09 59.9 59.0 -0.1 0.01
9 62.2 62.3 -0.1 0.01 62.6 62.5 0.1 0.01
10 58.7 58.8 -0.1 0.01 58.2 58.2 0 0

Absolute Intra Observer TEM " di2/ 2N = 0.16 kg

Absolute Intra Observer TEM = V> d2/ 2N= 0.096kg

Inter observer TEM = 0.2241
Standard deviation = 1.35
Coefficient of reliability = 98.42 %

Where:

> d2 = summation of deviations raised to the second power
N = number of volunteers measured

i= the number of deviations
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Annex 6: Sample size determination procedure to determine the level of quality of life
among Breast Cancer Patients in Ethiopia treated at TASH & SPMMC 2020.

Variable considered Means Standard Deviations | Estimated sample size with
10% non-response rate

Physical functioning 63.46 22.78 89

Role functioning 60.92 33.12 188
Emotional functioning 47.61 25.83 114
Cognitive functioning 80.06 22.89 90

Social functioning 49.71 32.25 178

o= ]

Fatigue 53.90 26.98 125
Nausea & vomiting 43.67 29.31 148
Pain 43.55 30.08 156
Dyspnea 37.97 34.96 209
Insomnia 37.79 35.69 218
Appetite loss 49.05 35.13 211
Constipation 49.96 34.82 208
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Financial difficulties 74.19 34.01 198

Global health status 52.98 25.61 112

Annex 7: multi variable regression for each of QoL scales and independent variables

Physical Coefficient Standard 95% confidence P value
Functioning error interval

Age -0.32 0.12 -0.56 to -0.08 0.009
Education

Able to read and write 3.37 5.25 -6.95t0 13.71 0.521
Primary level (1-8) -2.91 3.92 -10.62to 4.79 0.457
Secondary level (9-12) -2.56 4.21 -10.85t05.73 0.544
Technical / vocational -0.87 5.08 -10.86t09.12 0.864
Higher (University) -3.58 6.02 -15.43 t0 8.27 0.553
Marital status

Married 6.87 10.14 -13.07 to 26.81 0.498
Separated 6.32 9.94 -13.23 t0 25.88 0.525
Divorced 2.59 6.31 -9.82 to0 15.01 0.681
Widowed 2.64 7.31 -11.74 t0 17.02 0.718
Occupation

Farmer 0.50 5.51 -10.35t0 11.36 0.927
Civil Servant 3.08 4.49 -5.76 t0 11.92 0.493
Merchant 5.43 4.71 -3.85t014.71 0.251
Daily Laborer 8.31 6.31 -4.10 to 20.73 0.189
Non-government employee | 3.59 4.99 -6.22t0 13.40 0.473
Other -3.92 12.38 -28.28 t0 20.43 0.752
Living arrangement

Living with partner -16.57 10.39 -37.00 t0 3.86 0.112
Living with parents -8.81 6.46 -21.52 t03.89 0.174
Living with siblings -11.36 8.61 -28.30t0 5.58 0.188
Living with children -12.85 6.86 -26.35t0 0.65 0.062
other 4.79 12.79 -20.37 t0 29.96 0.708
SGA rating

Moderately malnourished -11.08 2.94 -16.87 to -5.28 0.00
Severely malnourished -20.01 3.32 -26.53 to -13.49 0.00
Presence of income -5.28 3.40 -11.97to 1.39 0.121
Monthly Income 0.00 0.00 3.89e-06 to 0.00 0.049
Food security

Mildly food insecure -2.90 3.63 -4.24 to0 10.05 0.425
Moderately food insecure -3.09 3.13 -9.25 t0 3.07 0.324
The tumor grade

Grade 2 -0.54 4.76 -9.92 to 8.83 0.909
Grade 3 2.09 4.85 -7.45t011.63 0.667
Grade 4 -0.08 6.27 -12.42 t0 12.25 0.989

97



The stage of cancer

Stage 2 -1.08 5.36 -11.64 t0 9.48 0.841
Stage 3 2.37 5.68 -8.80 to 13.55 0.677
Stage 4 -1.33 6.73 -14.57 t0 11.91 0.843
Treatment intent

Palliative 2.10 4.08 -5.93 10 10.13 0.607
Time since diagnosis

>1 year -2.35 3.87 -9.96 t0 5.26 0.544
>2 years -1.71 3.92 -9.42 t0 5.99 0.662
>3 years -6.20 5.28 -16.58 t0 4.18 0.241
>4years -0.29 7.03 -14.13 to 13.55 0.967
>5 years 25.35 8.81 8.00to 42.70 0.004
months since last 0.03 0.08 -0.14 t0 0.20 0.731
chemotherapy

Treatment currently

undergoing

Chemotherapy -2.86 5.37 -13.44t07.70 0.594
Radiotherapy -10.29 7.24 -24.55t03.95 0.156
Hormonal therapy -9.55 5.82 -21.01t0 1.91 0.102
Follow up -13.63 6.98 -27.36t00.10 0.052
Lines of chemotherapy 0.35 0.68 -0.99 to 1.69 0.607
taken

Lines of radiotherapy taken | -0.30 0.34 -0.99 to0 0.37 0.376
Wealth index

Poor 6.53 6.79 -6.82 t0 19.90 0.337
Medium -6.43 3.30 -12.94 t0 0.07 0.053
Wealthy -5.71 3.51 -12.62t0 1.19 0.105
Wealthiest -3.38 3.82 -10.90 to 4.12 0.376
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Role Functioning Coefficient Standard error 95% confidence P value
interval
Age
Education
Able to read and write | 0.84 7.01 -12.95to 14.64 0.904
Primary level (1-8) -2.96 5.28 -13.35t07.42 0.575
Secondary level (9-12) | 1.21 5.53 -9.68 t0 12.10 0.827
Technical/ Vocational 1.79 6.64 -11.27 to 14.86 0.787
Higher (University) 1.62 7.96 -14.04 t0 17.29 0.839
Occupation
Farmer 7.12 6.90 -6.44 t0 20.70 0.302
Civil Servant -3.16 5.46 -13.91t0 7.58 0.563
Merchant 0.00 5.78 -11.37 t0 11.39 0.999
Daily laborer 12.58 8.08 -3.31to 28.47 0.120
Private company 5.67 6.22 -6.58 t0 17.92 0.363
Other 2.98 16.67 -29.82 t0 35.79 0.858
Living arrangement
Living with a partner -11.36 7.19 -25.51t02.78 0.115
Living with parents -17.12 8.26 -33.38 t0-0.85 0.039
Living with siblings -11.38 11.39 -33.79t0 11.02 0.318
Living with children -13.15 8.17 -29.23t02.91 0.108
Other -3.45 17.50 -37.88 t0 30.96 0.843
SGA rating
Moderately -13.94 3.96 -21.75t0-6.13 0.001
malnourished
Severely -28.02 4.57 -37.01 to-19.03 0.000
malnourished
Do you work out -4.90 3.85 -12.49 to 2.67 0.204
Monthly income 0.00 0.00 -0.0006 to 0.001 0.498
Additional income 6.33 3.63 -0.81t0 13.49 0.082
Where do you get the | -52.46 18.53 -88.92 t0-15.99 0.005
food
Is it served on time 6.03 4.74 -3.29 to 15.36 0.204
Is it enough -2.58 4.34 -11.13 t0 5.96 0.553
Food security
Mildly food insecure 7.64 4.90 -1.99t0 17.28 0.120
Moderately food -10.19 4.47 -18.99t0-1.39 0.023
insecure
Severely food insecure | 0.53 6.08 -11.42 t0 12.50 0.929
The tumor grade
Grade 2 -5.66 6.50 -18.45t07.13 0.385
Grade 3 -10.39 6.61 -23.41t02.61 0.117
Grade 4 -20.30 8.63 -37.29t0-3.30 0.019
Unknown grade -7.21 6.39 -19.78 t0 5.36 0.260
The stage of cancer
Stage 2 3.63 7.12 -10.38 to 17.64 0.611
Stage 3 4.43 7.71 -10.73 to 19.60 0.566
Stage 4 -1.29 10.60 -22.16 t0 19.57 0.903
Unknown stage 18.49 8.73 1.30 to 35.68 0.035
Metastasis -9.23 7.12 -23.25t0 4.77 0.196
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Liver 8.38 6.34 -4.09 to 20.86 0.187
Lung 10.29 5.87 -1.26t021.84 0.081
Renal 40.96 24.61 -7.45 to 89.38 0.097
Chest -7.81 9.29 -26.08 to 10.46 0.401
Surgical only 48.45 25.29 -1.29t0 98.20 0.056
Chemotherapy 9.08 6.68 -4.05 to 22.22 0.175
radiotherapy surgery

Treatment intent

Palliative 1.30 5.45 -9.43t012.03 0.812
Time since diagnosis

>1 year -7.95 6.16 -20.08 to 4.17 0.198
>2 years 1.96 8.17 -14.12 to 18.04 0.811
>3 years -7.21 11.88 -30.59t0 16.17 0.545
>4 years -6.81 16.79 -39.85 to0 26.22 0.685
>5 years 21.13 21.68 -21.52 t0 63.79 0.331
Lines of

chemotherapy taken

months since last 0.01 0.12 -0.21t00.25 0.888
chemotherapy

Lines of radiotherapy 0.02 0.62 -1.20to 1.25 0.968
taken

Treatment -patient is

now on

Chemotherapy -30.39 22.54 -74.74 t0 13.94 0.178
Radiotherapy -52.55 23.68 -99.13t0-5.96 0.027
Hormonal therapy -35.01 23.09 -80.43t010.41 0.130
Follow up -45.53 23.36 -91.50 to 0.42 0.052
Presence of other -0.28 6.05 -12.20t0 11.63 0.962
disease

Type of disease

Hypertension -10.17 10.52 -30.87 t0 10.52 0.334
Retro viral infection -11.73 12.55 -36.42 t0 12.96 0.351
Asthma -14.47 15.60 -45.16 to 16.21 0.354
Hypertension and -14.48 14.89 -43.78 t0 14.81 0.332

diabetes mellitus
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Emotional Coefficient Standard Error 95 % confidence P value
Functioning interval

Age 0.05 0.13 -0.20t00.31 0.690
Education

Able to read and 9.30 5.89 -2.28 t0 20.90 0.115
write

Primary level (1-8) 3.73 4.36 -4.84 t0 12.32 0.392
Secondary level (9- | 5.61 4.54 -3.32t0 14.54 0.218
12)

Technical/ 13.06 4.85 3.53t022.60 0.007
Vocational

Higher (university) 9.90 5.77 -1.44t021.24 0.087
Residence -0.57 3.44 -7.35t06.19 0.867
Living arrangement

Living with a partner | -2.54 5.97 -14.29t09.20 0.670
Living with parents | -5.34 6.92 -18.95 to0 8.27 0.441
Living with siblings -14.88 9.59 -33.75t03.97 0.122
Living with children | -3.05 6.66 -16.16 to 10.05 0.647
Other 5.58 14.44 -22.82 t0 34.00 0.699
SGA rating

Moderately -14.62 3.34 -21.99t0-8.84 0.000
malnourished

Severely -15.99 3.81 -25.52t0-10.54 0.000
malnourished

Additional income -1.03 3.03 -7.00 to 4.93 0.733
Presence of income | -3.71 3.18 -9.97to 2.53 0.243
Monthly income 0.00 0.00 -0.0008 to 0.0009 0.936
Is food served on -4.29 4.04 -12.23t03.65 0.289
time

Is food enough 4.00 3.59 -3.06 to 11.07 0.266
Food security

Mildly food insecure | -3.66 4.14 -11.81to 4.47 0.376
Moderately food -8.93 3.70 -16.21to-1.65 0.016
insecure

Severely food -12.71 5.08 -21.50to -1.52 0.024
insecure

The tumor size

2-5cm -8.16 4.34 -16.72 t0 0.38 0.061
>5cm -6.21 4.86 -15.77t03.34 0.202
Metastasis -2.16 4.48 -10.98 t0 6.66 0.630
Liver 13.79 5.27 3.42 t0 24.15 0.009
Lung 2.85 4.69 -6.38 t0 12.09 0.544
Sternum -10.38 15.64 -41.15 to0 20.39 0.508
Surgical only -11.05 24.30 -58.85 t0 36.74 0.650
Treatment patient is

now on

Chemotherapy 15.51 18.96 -21.77 t0 52.80 0.414
Radiotherapy 20.88 19.90 -18.26 to 60.03 0.295
Hormonal therapy 11.98 19.41 -26.19to 50.17 0.537
Follow up 5.09 19.75 - 33.75 t0 43.93 0.797
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Cognitive Functioning | Coefficient Standard error Confidence Interval | P value
Education

Able to read and write | 7.88 5.54 -3.01t0 18.78 0.156
Primary level (1-8) 9.85 4.37 1.24 to 18.46 0.025
Secondary level (9-12) | 7.45 4.49 -1.39t0 16.30 0.098
Technical/Vocational 14.41 4.99 4,59 to 24.24 0.004
Higher (university) 16.13 5.86 4.59 to 27.67 0.006
Spouse education

Able to read and write | 7.73 7.61 -7.24t022.71 0.310
Primary level (1-8) -1.01 6.17 -13.14 t0 11.12 0.870
Secondary level (9-12) | -1.71 6.14 -13.79t0 10.35 0.780
Technical/Vocational 3.94 6.61 -9.07 to 16.95 0.552
Higher (university) 4.90 6.82 -8.50 to 18.31 0.473
Residence

Rural 0.37 3.20 -5.91 10 6.67 0.906
Do you work out -1.42 2.96 -7.25t04.39 0.630
SGA rating

Moderately -12.01 3.09 -18.09 t0 -5.93 0.000
malnourished

Severely malnourished | -17.94 3.39 -24.61to0-11.27 0.000
Monthly income -0.00 0.00 -0.001 to 0.0004 0.446
Is financial support 0.37 0.37 -0.36to 1.12 0.320
enough

Food security

Mildly food insecure -0.52 3.86 -8.12t0 7.07 0.892
Moderately food -14.83 3.39 -21.51t0-8.14 0.000
insecure

Severely food insecure | -4.59 4.70 -13.84 t0 4.66 0.330
The tumor grade

Grade 2 3.30 4.96 -6.46 to 13.07 0.506
Grade 3 4.35 4.92 -5.33t0 14.03 0.377
Grade 4 -1.66 6.35 -14.15 to 10.82 0.793
Unknown grade 1.36 4.85 -8.17 t0 10.91 0.778
The stage of cancer

Stage 2 -6.90 5.30 -17.34t03.52 0.194
Stage 3 -4.67 5.67 -15.83 t0 6.48 0.410
Stage 4 -5.24 6.02 -17.09 to 6.60 0.384
Unknown stage -6.59 6.65 -19.69t0 6.49 0.322
Chemotherapy

radiotherapy surgery

yes -8.32 3.78 -15.77 t0 -0.88 0.028
Treatment patient is

now on

Chemotherapy -1.99 3.91 -9.70t0 5.70 0.610
Radiotherapy -15.15 7.14 -29.20to-1.11 0.034
Hormonal Therapy -9.42 4,98 -19.22t00.36 0.059
Follow up -9.99 6.34 -22.46 t0 2.48 0.116
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Social Functioning Coefficient Standard error P value 95 % confidence
interval

Education

Able to read and 9.63 7.18 0.181 -4.50 to 23.77

write

Primary level (1-8) 12.46 5.25 0.018 2.13t0 22.79

Secondary level (9- | 8.68 5.41 0.109 -1.95 to 19.32

12)

Technical/ 10.29 5.81 0.077 -1.13to0 21.72

Vocational

Higher (university) 6.29 6.58 0.340 -6.65 to0 19.25

Marital status

Married 16.08 13.48 0.234 -10.43to 42.61

Separated 13.29 12.85 0.302 -11.98 to 38.57

Divorced 16.80 8.15 0.040 0.76 to 32.84

Widowed 5.97 9.45 0.528 -12.62 to 24.57

Residence -5.54 4.14 0.182 -13.70t0 2.69

Living arrangement

Living with a partner | -36.16 23.40 0.123 -82.19t09.86

Living with a -23.32 24.45 0.341 -71.41t0 24.76

parent/s

Living with siblings -8.95 25.37 0.724 -58.85 t0 40.93

Living with children | -6.66 23.52 0.777 -52.93 t0 39.59

Other 8.58 28.06 0.761 -46.65 to 63.73

Family size -1.92 0.048

SGA rating

Moderately -13.72 3.97 0.002 -19.94 to -4.29

malnourished

Severely -24.49 4.43 0.001 -24.14t0 -6.68

malnourished

Presence Financial -4.92 25.47 0.847 -55.02 t045.18

support

Is the money 1.40 3.48 0.688 -5.45t0 8.25

enough

The stage of cancer

Stage 2 -6.60 7.04 0.349 -20.45t07.25

Stage 3 -7.68 7.20 0.287 -21.85 to 6.47

Stage 4 -7.27 10.06 0.470 -27.05t0 12.51

Unknown stage 8.83 8.25 0.285 -7.39to 25.06

Metastasis 6.00 6.95 0.389 -7.68 t0 19.68

Liver 20.88 6.22 0.001 8.64 to 33.12

Axillary -15.36 10.69 0.152 -36.39 t0 5.66

Surgical only 11.84 23.27 0.611 -33.94 t0 57.62

Lines of -1.66 0.89 0.063 -3.42t00.09

chemotherapy

taken

Lines of -0.86 0.57 0.135 -2.00t0 0.27

radiotherapy taken

Palliative -1.65 5.44 0.762 -12.35t09.05
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Chemotherapy -1.83 6.58 0.781 -14.78 t0 11.12
,radiotherapy and

surgery

Estimation of -0.01 0.11 0.928 -0.23t00.21
months since last

Treatment patient is

now on

Chemotherapy -25.57 23.08 0.269 -70.97 t0 19.83
Radiotherapy -21.62 24.06 0.369 -68.94 to 25.69
Hormonal therapy -32.10 23.53 0.173 -78.38 t0 14.18
Follow up -28.24 23.80 0.236 -75.05 to 18.56
Presence of other -5.77 3.80 0.130 -13.26t0 1.71
disease

The tumor size

2-5cm 0.21 5.67 0.969 -10.93 to 11.37
>5cm 2.14 6.48 0.741 -10.61 to 14.89
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Fatigue Coefficient Standard error 95 % confidence P value
interval

Age 0.35 0.13 -0.07 to0 0.62 0.011

Education

Able to read and -3.72 5.74 -15.02t0 7.58 0.518

write

Primary level (1-8) 1.45 4.31 -7.03t09.94 0.736

Secondary level 2.61 4.65 -6.54t0 11.78 0.574

Technical/ -0.23 5.58 -11.22 to 10.75 0.966

Vocational

Higher (University) 2.55 6.68 -10.58 to 15.69 0.702

Marital status

Married -15.23 11.08 -37.03 t0 6.55 0.170

Separated 2.97 10.94 -18.55t0 24.51 0.786

Divorced -4.47 7.00 -18.24t09.30 0.524

Widowed 0.06 8.00 -15.67 to 15.81 0.993

Occupation

Farmer -2.60 6.05 -14.51t09.30 0.668

Civil servant 1.19 4.40 -7.46 t0 9.85 0.787

Merchant -1.81 4.85 -11.35t07.72 0.708

Daily laborer -14.17 6.85 -27.651t0-0.70 0.039

Non government -1.60 5.09 -11.62 t0 8.42 0.754

emoloyee

Other -2.43 13.40 -28.79t0 23.92 0.856

Residence -3.10 4.03 -11.04t0 4.83 0.442

Living arrangement

Living with a partner | 18.43 11.25 -3.69 t0 40.55 0.102

Living with a 6.09 7.18 -8.03 to 20.21 0.397

parent/s

Living with siblings 5.02 9.57 -13.80t0 23.85 0.600

Living with children | 6.45 7.47 -8.24t0 21.15 0.388

Other -14.11 14.30 -42.25 to 14.02 0.325

SGA rating

Moderately 20.03 3.26 13.61 to 26.45 0.000

malnourished

Severely 27.31 3.60 20.22 to 34.39 0.000

malnourished

Monthly income -0.00 0.00 -0.0009 to 0.0007 0.805

Additional income -0.14 2.94 -5.93t0 5.63 0.960

Food security

Mildly food insecure | -0.11 4.02 -8.03t07.81 0.977

Moderately food 7.08 3.45 0.28 to 13.88 0.041

insecure

Severely food 6.06 4.76 -3.29t0 15.42 0.203

insecure

The tumor size

2-5cm 3.75 4.71 -5.51t0 13.01 0.427

>5cm 8.36 5.42 -2.30t0 19.03 0.124

The tumor grade

Grade 2 -4.05 5.34 -14.56 to 6.46 0.449

Grade 3 -3.96 5.41 -14.61 to 6.67 0.464
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Grade 4 1.18 6.98 -12.54 t0 14.91 0.865
The stage of cancer

Stage 2 -5.74 6.01 -17.56 t0 6.08 0.340
Stage 3 -4.59 6.41 -17.20t0 8.01 0.474
Stage 4 -1.20 8.81 -18.53 t0 16.12 0.891
Metastasis -1.67 5.65 -12.79t09.45 0.768
Surgical only -20.17 19.23 -58.00 to 17.66 0.295
Treatment intent

Palliative -1.08 4.55 -10.03t0 7.86 0.812
Lung -6.78 4.62 -15.89t02.31 0.144
Chemotherapy and -5.10 3.14 -11.28 to 1.06 0.105
surgery

Treatment patient is

now on

Chemotherapy 21.92 18.71 -14.87 t0 58.73 0.242
Radiotherapy 25.04 19.82 -13.94 to 64.02 0.207
Hormonal therapy 16.78 19.07 -20.73 to 54.30 0.380
Follow up 20.83 19.41 -17.34 t0 59.00 0.284
Wealth index

poor 10.74 7.55 -4.11 to 25.60 0.156
medium 4.16 3.66 -3.04 to 11.37 0.257
wealthy 8.84 3.89 1.19 to 16.49 0.024
wealthiest 2.85 4.56 -6.11t0 11.83 0.532
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Nausea & Vomiting Coefficient Standard error | 95 % confidence P value
interval
Education
Able to read and write -6.86 6.04 -18.74 t0 5.01 0.257
Primary level (1-8) -1.19 4.72 -10.47 t0 8.09 0.801
Secondary level ( 9-12) 0.28 4.87 -9.30t09.87 0.953
Technical/ Vocational 1.79 5.39 -8.82t012.40 0.740
Higher (university) 3.49 6.30 -8.90 to 15.90 0.580
Spouse education
Able to read and write 4.06 8.27 -12.21t020.34 0.624
Primary level (1-8) -0.94 6.64 -14.00to 12.11 0.887
Secondary level (9-12) -0.73 6.59 -13.70t0 12.24 0.912
Technical/ Vocational -7.05 7.09 -21.00 t0 6.90 0.321
Higher (university) -8.06 7.31 -22.44t06.30 0.270
Residence -0.70 3.44 -7.49 t0 6.07 0.837
Exercise -1.25 3.17 -7.50 to 4.98 0.692
Ever drank alcohol -5.98 3.85 -13.55to 1.58 0.121
SGA rating
Moderately malnourished 14.80 3.35 8.20t0 21.41 0.000
Severely malnourished 40.51 3.70 33.23t0 47.79 0.000
Monthly income -0.00 0.00 -0.001 to 0.0004 0.295
Financial support 291 3.00 -2.98t0 8.81 0.333
Food security
Mildly food insecure -3.70 4.14 -11.85t04.43 0.371
Moderately food insecure 8.79 3.71 1.48 to 16.09 0.018
Severely food insecure -2.38 5.06 -12.34t07.57 0.638
The tumor size
2-5cm -0.83 4.77 -10.22 to 8.55 0.862
>5cm 0.89 5.36 -9.64to0 11.44 0.867
The stage of cancer
Stage 2 -6.89 5.98 -18.66 t0 4.87 0.250
Stage 3 -5.51 6.11 -17.54t0 6.51 0.368
Stage 4 6.61 8.45 -10.01 to 23.24 0.435
Metastasis 8.36 5.80 -3.04 to 19.77 0.150
liver -11.72 5.20 -21.95t0-1.48 0.025
lung -0.09 4.54 -9.04t0 8.84 0.983
Chemotherapy only -7.50 6.85 -20.97 t0 5.96 0.274
Surgical only -0.14 7.11 -14.13t0 13.84 0.984
Chemotherapy radiotherapy -11.01 6.76 -24.32t02.29 0.104
surgery
Chemotherapy and surgery -0.61 6.16 -12.74 to 11.51 0.920
Palliative 3.29 4.49 -5.54t012.14 0.464
months since last chemotherapy 0.01 0.07 -0.14to 0.16 0.884
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Pain Coefficient Standard error 95 % confidence P value
interval
Education
Able to read and write -0.50 6.34 -12.98 to 11.97 0.937
Primary level (1-8) 0.67 4.74 -8.65 to 10.01 0.886
Secondary level (9-12) -3.56 5.03 -13.47 t0 6.33 0.479
Technical/ Vocational -12.78 6.00 -24.58 to -0.97 0.034
Higher (university) -13.76 7.16 -27.85t00.32 0.056
Occupation
Farmer -6.45 6.77 -19.78 t0 6.87 0.342
Civil Servant 6.37 4.78 -3.03 to0 15.77 0.184
Merchant 0.25 5.13 -9.84 t0 10.35 0.961
Daily Laborer -7.75 7.15 -21.83t06.33 0.280
Non government employee 0.96 5.36 -9.58 to 11.50 0.857
Other 16.27 14.63 -12.51 to 45.06 0.267
Residence
Family size 6.02 8.05 -9.81 10 21.86 0.455
SGA rating
Moderately malnourished 18.54 3.60 11.45 to 25.63 0.000
Severely malnourished 31.73 4.00 23.84 t0 39.61 0.000
Monthly income 0.00 0.00 -0.0004 to 0.001 0.266
Financial support -2.66 3.15 -8.86t03.53 0.399
Food security
Mildly food insecure -1.07 4.41 -9.70to 7.66 0.818
Moderately food insecure 10.94 3.97 3.12 to 18.75 0.006
The tumor grade
Grade 2 5.89 5.82 -5.56 t0 17.34 0.313
Grade 3 10.96 5.83 -0.50 to 22.43 0.061
Grade 4 22.04 7.50 7.28 t0 36.81 0.004
The stage of cancer
Stage 2 -2.88 6.45 -15.57t0 9.81 0.656
Stage 3 -4.88 6.95 -18.56 t0 8.78 0.483
Stage 4 -5.25 9.40 -23.74t013.24 0.577
Metastasis -8.01 6.20 -20.21to 4.17 0.197
Liver 5.86 5.59 -5.13 t0 16.86 0.295
Treatment intent
Palliative -5.42 4.93 -15.13 to 4.29 0.273
Hormone -2.89 5.19 -13.11t0 7.32 0.577
Surgical only -16.87 6.49 -29.64 to -4.10 0.010
Chemotherapy and surgery -5.57 3.37 -12.22t0 1.06 0.099
Time since diagnosis
>1 year 6.34 4.69 -2.88 t0 15.58 0.177
>2 years -5.46 4.73 -14.78 t0 3.84 0.249
>3 years -7.49 5.84 -18.98 t0 3.99 0.200
>4 years -1.84 8.22 -18.02 to 14.33 0.823
>5 years -36.23 10.74 -57.37 to -15.09 0.001
Lines Of chemotherapy taken | -2.01 0.70 -3.99 to -0.63 0.004
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Dyspnoea Coefficient Standard error 95 % confidence P value
interval
Age 0.15 0.17 -0.17 t0 0.49 0.353
Education
Able to read and write -4.04 7.14 -18.08 to 10.00 0.572
Primary level (1-8) -6.94 5.36 -17.49t0 3.60 0.196
Secondary level (9-12) 0.17 5.78 -11.20to 11.54 0.976
Technical/ Vocational 0.85 6.87 -12.66 to 14.38 0.901
Higher (university) 7.36 8.13 -8.63 to 23.35 0.366
Marital status
Married -18.29 13.71 -45.27 to 8.69 0.183
Separated 2.87 13.65 -23.97 t0 29.73 0.833
Divorced 1.23 8.70 -15.89 to 18.36 0.888
Widowed -0.89 10.07 -20.70t0 18.91 0.929
Occupation
Farmer -6.77 7.31 -21.15t0 7.60 0.355
Civil servant -4.09 5.57 -15.06 to 6.87 0.464
Merchant 0.86 5.94 -10.82 to 12.55 0.884
Daily laborer -4.09 8.56 -20.94 t0 12.75 0.633
Non government employee -8.64 6.35 -21.15t0 3.86 0.175
Other 16.83 16.82 -16.25 t0 49.93 0.318
Living arrangement
Living with a partner 23.30 14.03 -4.29 t0 50.90 0.098
Living with a parent/s 3.65 8.83 -13.72t0 21.02 0.680
Living with siblings 12.83 11.77 -10.31t035.99 0.276
Living with children 6.76 9.46 -11.86 to 25.38 0.476
Other -33.13 17.58 -67.71to0 1.44 0.060
Exercise 2.86 3.99 -4.99 t0 10.73 0.474
SGA rating
Moderately malnourished 15.63 3.87 7.68 to 23.59 0.000
Severely malnourished 19.54 4.31 10.62 to 28.46 0.000
Food security
Mildly food insecure 2.26 4,93 -7.43t0 11.97 0.646
Moderately food insecure 4.05 4.21 -4.23 t0 12.33 0.337
Severely food insecure 6.89 5.77 -4.47 to 18.25 0.234
The tumor size
2-5cm 4.03 5.79 -7.37t015.43 0.487
>5cm 6.67 6.74 -6.59t0 19.95 0.323
Unknown -23.82 12.56 -48.53 t0 0.87 0.059
The tumor grade
Grade 2 -6.91 6.54 -19.79t0 5.96 0.292
Grade 3 -10.50 6.69 -23.66 to0 2.65 0.117
Grade 4 -15.14 8.64 -32.14t01.85 0.081
The stage of cancer
Stage 2 -9.29 7.39 -23.84t05.25 0.210
Stage 3 -0.35 7.87 -15.83 t0 15.12 0.964
Stage 4 -5.60 10.86 -26.98 to 15.77 0.606
Metastasis -1.73 7.09 -15.70t0 12.22 0.807
Renal -47.66 24.48 -95.81t00.48 0.052
Lung -17.19 5.71 -28.43 to-5.95 0.003
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Surgical only -8.54 23.05 -53.88 t0 36.79 0.711
Treatment intent

Palliative -2.69 5.60 -13.72t08.33 0.631
Chemotherapy, radiotherapy | -11.31 6.80 -24.69 t0 2.06 0.097
and surgery

months since last -0.04 0.12 -0.28 t0 0.20 0.745
chemotherapy cycle

Lines of radiotherapy -0.45 0.62 -1.67t0 0.76 0.466
Time since diagnosis

>1 year 3.08 5.41 -7.57t013.73 0.570
>2 years 0.03 5.47 -10.72 to 10.79 0.995
>3 years 6.91 7.34 -7.52t021.35 0.347
>4 years 2.24 9.52 -16.48 to 20.97 0.814
>5 years -5.86 12.08 -29.63t0 17.90 0.628
Presence of other disease -6.89 3.96 -14.69 t0 0.90 0.083
Treatment patient is now on

Chemotherapy 6.58 22.79 -38.24 t0 51.42 0.773
Radiotherapy -5.28 24.10 -52.69t042.11 0.826
Hormonal therapy 4.03 23.70 -42.59 to0 50.66 0.865
Follow up 10.25 24.03 -37.01t057.51 0.670
Wealth index

poor 6.34 9.32 -11.99 to 24.69 0.497
Middle -2.28 4.47 -11.08 to 6.51 0.610
Wealthy 3.05 4.66 -6.11t0 12.23 0.513
Wealthiest 2.00 5.11 -8.06 to 12.06 0.696
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Insomnia Coefficient Standard error | 95 % confidence P value
interval
Age 0.22 0.17 -0.11t0 0.56 0.196
Education
Able to read and write -2.64 7.65 -17.69t0 12.41 0.730
Primary level (1-8) -2.76 5.71 -14.00t0 8.48 0.630
Secondary level (9-12) -7.20 5.95 -18.91t0 4.50 0.227
Technical/ Vocational -7.81 7.03 -21.64 to 6.00 0.267
Higher (University) -9.31 8.31 -25.66 t0 7.04 0.264
Occupation
Farmer -8.89 7.70 -24.04 t0 6.26 0.249
Civil Servant 2.00 6.41 -10.59 to 14.61 0.754
Merchant 4.40 6.74 -8.84 t0 17.66 0.514
Daily Laborer 4.88 8.84 -12.51t022.27 0.582
Non government employee 1.84 6.88 -11.68 to 15.37 0.789
Other -15.10 17.78 -50.07 to 19.86 0.396
SGA rating
Moderately malnourished 14.62 4.34 6.07 to 23.17 0.001
Severely malnourished 20.05 4.76 10.68 to 29.42 0.000
Food security
Mildly food insecure -3.57 5.30 -14.00 t0 6.85 0.501
Moderately food insecure -6.94 4.45 -15.70t0 1.80 0.119
Severely food insecure -1.42 5.99 -13.20t0 10.35 0.812
Presence of income 4.77 4.85 -4.77 to 14.32 0.326
Is income enough -0.19 0.52 -1.22t00.82 0.704
Metastasis 5.07 5.25 -5.25t0 15.40 0.334
Liver -8.12 6.92 -21.73 to 5.47 0.241
Lung -10.64 6.03 -22.50t0 1.21 0.079
Chest 5.60 10.16 -14.39 t0 25.59 0.582
Previous treatments taken
Chemotherapy only -6.26 5.10 -16.30t03.76 0.220
Surgical only 2.60 5.49 -8.20 to 13.40 0.636
Radiotherapy only 42.72 35.52 -27.12 t0 112.57 0.230
Radiotherapy surgery -84.08 34.72 -152.36 to -15.79 | 0.016
The tumor size
2-5cm -0.43 5.72 -11.68 to 10.81 0.939
>5cm 2.05 6.33 -10.40 to 14.51 0.746
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Appetite loss coefficient | Standard error P value [ 95 % confidence
interval ]
Age 0.18 0.167 0.266 -0.14t0 0.51
Education
Able to read and write 3.50 7.08 0.621 -10.42t0 17.44
Primary level (1-8) 1.83 5.31 0.731 -8.621012.28
Secondary level (9-12) 3.97 5.69 0.486 -7.23t0 15.17
Technical/ Vocational -4.03 6.83 0.555 -17.46 t0 9.39
Higher (University) -7.00 8.08 0.387 -22.90 to 8.89
Occupation
Farmer -9.83 7.30 0.179 -24.20t0 4.52
Civil Servant -4.10 5.42 0.449 -14.77 t0 6.55
Merchant -9.73 5.93 0.102 -21.41t01.94
Daily Laborer -13.81 8.31 0.097 -30.15to0 2.53
Non-government employee -7.54 6.15 0.222 -19.64 to 4.56
Other -21.31 16.44 0.196 -53.64 to 11.01
Living arrangement
Living with a partner 15.20 7.31 0.038 0.83 t0 29.58
Living with a parent/s 19.54 8.56 0.023 2.69 10 36.39
Living siblings 6.10 11.50 0.596 -16.51 t0 28.72
Living with children 16.76 8.03 0.038 0.95 to 32.56
Other -16.87 17.53 0.336 -51.35t0 17.59
SGA rating
Moderately malnourished 27.80 4.03 0.00 19.87 to 35.72
Severely malnourished 41.32 4.41 0.00 32.64 to 50.00
Monthly Income -0.0006 0.0005 0.232 -0.0017 to 0.0004
Is it enough 0.21 0.49 0.669 -0.76 to 1.19
Food security
Mildly food Insecure -2.78 4,95 0.57 -12.53t06.96
Moderately food insecure 2.13 4.28 0.61 -6.28 to 10.56
Severely food insecure -4.08 5.74 0.47 -15.38t07.21
The tumor size
2-5cm 4.45 5.74 0.439 -6.84 t0 15.75
>5cm 11.71 6.47 0.071 -1.01 to 24.45
The stage of cancer
Stage 2 0.84 7.35 0.908 -13.61to 15.31
Stage 3 -1.31 7.35 0.858 -15.78 to 13.14
Stage 4 6.9 8.3 0.403 -9.37t0 23.29
Wealth index
poor 4.47 9.19 0.627 -13.59t0 22.54
Middle 0.82 4.45 0.854 -7.94t09.58
Wealthy 7.30 4.84 0.133 -2.23t016.83
Wealthiest 1.87 5.08 0.712 -8.11t0 11.87
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Constipation Coefficient Standard error | 95 % confidence P value
interval
Age 0.52 0.17 0.18 t0 0.85 0.002
Education
Read and write -2.73 7.61 -17.70t0 12.24 0.720
Primary level (1-8) -0.37 5.46 -11.11t0 10.36 0.945
Secondary level (9-12) 5.80 5.63 -5.27 t0 16.88 0.304
Technical/ Vocational -1.91 5.91 -13.54t09.71 0.746
Higher (university) -0.49 6.89 -14.04 to 13.06 0.943
Marital status
Married 6.18 5.26 -4.16 t0 16.53 0.241
Separated 26.46 12.67 1.54t0 51.38 0.037
Divorced 10.44 7.58 -4.46 to 25.35 0.169
Widowed -3.52 7.63 -18.53 to 11.47 0.644
SGA rating
Moderately malnourished 13.26 4.12 5.14 t0 21.38 0.001
Severely malnourished 17.03 4.50 8.17 to 25.88 0.000
Exercise
Presence of income -5.42 4.11 -13.51 t0 2.67 0.188
Additional income -7.58 3.91 -15.28 t0 0.11 0.054
Metastasis 1.00 5.68 -10.18 to 12.19 0.860
Lung -2.50 6.15 -14.59 t0 9.59 0.684
Liver -17.63 6.69 -30.81to -4.46 0.009
Bone 15.60 6.69 2.44 10 28.76 0.020
Previous treatments taken
Surgical only -13.65 24.82 -62.46 t0 35.14 0.583
Radiotherapy and surgery -103.03 38.03 -177.81to -28.25 0.007
Chemotherapy, radiotherapy and -2.30 5.43 -12.98t0 8.37 0.671
surgery
Hormone -1.52 18.92 -38.72to 35.67 0.936
Follow up (anti-pain) 8.44 14.26 -19.60 to 36.50 0.554
Estimation of since last 0.05 0.12 -0.18 t0 0.30 0.625
Zole acid for bone 19.28 24.89 -29.66 to 68.22 0.439
Treatment patient is now on
Chemotherapy 20.79 24.51 -27.41 10 69.00 0.397
Radiotherapy 29.68 26.06 -21.57 to 80.94 0.256
Hormonal therapy 31.76 35.07 -37.19 t0 100.72 0.366
Follow up 32.08 29.47 -25.87t090.04 0.277
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Diarrhea Coefficient Standard error | 95 % confidence P value
interval
Education
Able to write and write -5.69 4.70 -14.93t03.54 0.227
Primary level (1-8) 0.49 3.46 -6.31t07.29 0.887
Secondary level (9-12) 3.31 3.49 -3.56t0 10.19 0.344
Technical/ Vocational -4.76 3.83 -12.30t0 2.77 0.214
Higher (University) -3.40 4.58 -12.43t05.61 0.458
Marital status
Married -11.65 8.68 -28.73t05.42 0.180
Separated -5.56 8.77 -22.82 to 11.69 0.526
Divorced -0.84 5.48 -11.63t09.93 0.877
Widowed -8.06 6.30 -20.45 t0 4.32 0.201
Living arrangement
Living with a partner 15.11 9.01 -2.61t032.85 0.095
Living with a parent/s 5.75 5.86 -5.77 t0 17.27 0.327
Living with siblings -6.21 7.76 -21.48t09.05 0.424
Living with children 9.53 6.03 -2.321021.38 0.115
Other -0.574 11.85 -23.89t022.74 0.961
SGA rating
Moderately malnourished 6.42 2.60 1.30to 11.55 0.014
Severely malnourished 13.43 2.91 7.69 to 19.17 0.000
Monthly income -0.00 0.00 -0.0009 to 0.0004 0.465
Food security
Mildly Food insecure -0.495 3.22 -6.83 t0 5.84 0.878
Moderately food insecure 4.32 2.71 -1.01 t0 9.65 0.112
Severely food insecure -5.81 3.74 -13.18 to 1.55 0.122
family size -3.96 2.30 -8.50 to 0.56 0.086
Stage of cancer
Stage 2 -1.74 4.46 -10.52to 7.04 0.696
Stage 3 1.80 4.39 -6.83 t0 10.44 0.681
Stage 4 2.68 6.36 -9.83 to0 15.21 0.673
Metastasis 6.35 4.75 -2.99 to 15.70 0.182
Liver -4.94 4.24 -13.29t03.40 0.245
months since last chemotherapy -0.029 0.07 -0.17t0 0.11 0.694
Lines of radiotherapy taken 0.11 0.39 -0.66 t0 0.89 0.780
Treatment patient is now on
Chemotherapy -1.80 15.04 -31.38t0 27.78 0.905
Radiotherapy 3.35 15.89 -27.90to 34.61 0.833
Hormonal therapy 13.24 21.46 -28.95 t0 55.45 0.537
Follow up -4.57 17.79 -39.57 t0 30.41 0.797
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Financial Difficulty Coefficient Standard Error 95 % Confidence P value
interval
Education
Able to read and write -20.65 8.05 -36.49 t0-4.81 0.011
Primary level (1-8) -15.23 5.88 -26.81t0-3.65 0.010
Secondary level (9-12) -4.66 6.01 -16.48t0 7.15 0.438
Technical / Vocational -9.24 6.65 -22.33t03.85 0.166
Higher (University) -17.24 7.84 -32.68 to -1.81 0.029
Residence 4.36 4.76 -4.99 to 13.73 0.360
Living arrangement
Living with a partner 33.18 24.87 -15.72 t0 82.10 0.183
Living with parents 39.52 25.21 -10.06 to 89.12 0.118
Living with siblings 19.51 26.58 -32.76 t0 71.79 0.463
Living with children 27.87 25.06 -21.41t077.16 0.267
Other 10.99 30.30 -48.61 to 70.60 0.717
Family size -1.54 1.12 -3.76 t0 0.67 0.172
Exercise 4.95 4.34 -3.5t013.49 0.255
SGA rating
Moderately malnourished 12.22 4.40 4.56 to 21.89 0.003
Severely malnourished 11.65 493 1.94 to 21.36 0.019
Presence of income -1.19 4.18 -9.42t07.04 0.776
Monthly income -0.00 0.00 -0.002 to 0.0006 0.295
Food security
Mildly food insecure 28.05 5.43 17.37 to 38.74 0.000
Moderately food insecure 28.77 4.58 19.76 to 37.78 0.000
Severely food insecure 33.68 6.16 21.55t045.81 0.000
The tumor grade
Grade 2 -4.20 7.27 -18.51 t0 10.10 0.564
Grade 3 -1.42 7.15 -15.49t0 12.64 0.842
Grade 4 -0.27 9.41 -18.79 to 18.23 0.976
The stage of cancer
Stage 2 5.19 7.50 -9.55t0 19.94 0.489
Stage 3 13.23 8.14 -2.78t0 29.24 0.105
Stage 4 8.39 11.35 -13.92 t0 30.72 0.460
Metastasis 6.59 7.75 -8.65t0 21.84 0.396
Liver -20.76 7.03 -34.60 to -6.91 0.003
Previous treatments
Radiotherapy 25.19 42.81 -59.01 to 109.39 0.557
Surgical only -22.86 34.75 -91.21 to 45.47 0.511
Chemotherapy and surgery -3.62 5.24 -13.95t06.69 0.490
Chemotherapy radiotherapy 2.76 8.07 -13.12 t0 18.65 0.733
and surgery
Palliative -2.80 6.29 -15.17 t0 9.57 0.656
months since last 0.21 0.13 -0.05t00.47 0.115
chemotherapy
Treatment patient is now on
Chemotherapy 15.32 25.66 -35.15 t0 65.80 0.551
Radiotherapy 20.25 26.92 -32.70t0 73.20 0.452
Hormonal therapy 5.33 26.42 -46.63 t0 57.29 0.840
Follow up -1.32 26.64 -53.72 t0 51.07 0.960
Lines of radiotherapy taken 0.95 0.65 -0.33t0 2.24 0.148
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Lines of chemotherapy taken | 2.12 1.00 0.15 to 4.09 0.035
HRQOL coefficient Standard error | 95 % confidence P value
interval
Education
Able to read and write 2.18 3.99 -5.67 t0 10.03 0.585
Primary level (1-8) 156 3.14 -4.61t07.74 0.619
Secondary level (9-12) 0.90 3.45 -5.88t07.70 0.793
Technical / Vocational 2.10 4.06 -5.88 t0 10.10 0.604
Higher (university) -7.30 4.77 -16.68 to 2.08 0.127
Marital status
Married 5.20 14.04 -22.41t032.83 0.711
Separated -0.68 7.45 -15.34 to 13.97 0.927
Divorced -1.51 4.70 -10.76 t0 7.73 0.748
Widowed 4.00 5.36 -6.55 to 14.56 0.456
Spouse education
Able to read and write 6.43 5.53 -4.44 t017.31 0.245
Primary level (1-8) 2.65 4.47 -6.14 t0 11.46 0.553
Secondary level (9-12) -0.64 4.46 -9.42 t0 8.13 0.885
Technical/ Vocational 1.29 4.84 -8.22t010.81 0.789
Higher (university) 2.79 5.01 -7.06 t0 12.65 0.578
Occupation
Farmer 1.71 4.16 -6.47 t0 9.90 0.681
Civil servant 5.34 3.42 -1.38 t0 12.08 0.119
Merchant -2.28 3.53 -9.23 to 4.67 0.519
Daily laborer 4.42 4.62 -4.67 to 13.52 0.339
Non government employee 5.10 3.72 -2.22t012.42 0.171
Other 4.94 9.29 -13.34 t0 23.23 0.595
Residence 1.47 2.51 -3.47t06.42 0.558
Living arrangement
Living with a partner -5.10 7.75 -20.34 t0 10.13 0.510
Living with parents -10.81 4.77 -20.20to-1.42 0.024
Living with siblings -7.25 6.55 -20.15t0 5.64 0.270
Living with children -9.52 4,97 -19.31t00.26 0.057
Other -10.47 9.57 -29.31t08.35 0.274
Ever drank alcohol 0.82 2.67 -4.43 t0 6.08 0.758
Smoking 6.16 7.36 -8.31t0 20.64 0.403
SGA rating
Moderately malnourished -9.81 4.40 (-14.59, -4.67) 0.000
Severely malnourished -17.84 493 -1.94 to0 -21.36 0.000
Presence of income -0.06 2.52 -5.03t04.89 0.978
Monthly income 0.00 0.00 -0.00 to 0.001 0.083
Financial support -6.39 40.03 -85.13t072.33 0.873
Who supports you financially -2.20 1.53 -5.23t00.82 0.153
Food security
Mildly food insecure -1.78 2.81 -7.32t03.75 0.527
Moderately food insecure -9.63 2.52 -14.59 to -4.67 0.000
Severely food insecure -9.76 3.47 -16.60to—2.91 0.005
The tumor size
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2-5cm 0.50 3.20 -5.79t0 6.79 0.875
>5cm 0.62 3.57 -6.41t0 7.66 0.861
The stage cancer

Stage 2 2.80 3.98 -5.03 to0 10.64 0.481
Stage 3 0.90 4.05 -7.07 to 8.88 0.824
Stage 4 0.06 5.69 -11.14t0 11.26 0.991
Metastasis -0.12 3.83 -7.65t07.40 0.974
Liver 4.94 3.46 -1.86t0 11.75 0.154
Lung 3.69 3.09 -2.38t09.77 0.233
Treatment intent

Palliative -2.41 3.04 -8.40 to 3.57 0.429
Previous treatment taken

Surgical only -2.11 2.80 -7.64 10 3.40 0.452
Radiotherapy surgery -17.23 17.57 -51.80t0 17.34 0.328
Chemotherapy radiotherapy surgery 3.09 2.53 -1.88 to 8.08 0.223
Presence of other disease -1.93 2.09 -6.06 to 2.18 0.356
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