T.C.
YEDITEPE UNIVERSITY
INSTITUTE OF HEALTH SCIENCES
DEPARTMENT OF NUTRITION AND DIETETICS

DETERMINATION OF MALNUTRITION STATUS
BETWEEN SURGICAL AND NON-SURGICAL
ONCOLOGY PATIENTS

MASTER THESIS

Dyt. Aslthan YAGCIOGLU

ISTANBUL- 2018



T.C.
YEDITEPE UNIVERSITY
INSTITUTE OF HEALTH SCIENCES
DEPARTMENT OF NUTRITION AND DIETETICS

DETERMINATION OF MALNUTRITION STATUS
BETWEEN SURGICAL AND NON-SURGICAL
ONCOLOGY PATIENTS

MASTER THESIS

Dyt. Aslthan YAGCIOGLU

SUPERVISOR

Assoc. Prof. Dr. Arzu DURUKAN

ISTANBUL- 2018



TEZ ONAYTI FORMU

Kurum : Yeditepe Universitesi Saghk Bilimleri Enstitiisil

Program ! Beslenme ve Diyetetik Yiiksek Lisans Program

Tezx Bashfin : Determination of Malnutrtion Status Between Surgical and
MNon-Surgical Onecology Patients

Tez Salibi s Ashhan ¥Yagoioglo

Sinav Tarthi : 19.07.2018

Bu cahigma jurimiz tarsfindan kapsam ve kalite yoniinden Yiiksek Lisans Tezi olarak
kabul edilmagtir.

Umvam, Adi-Soyadi (Kurumuo) Imza
Ttiri Baskani: Dolctor Ofretim Uyesi Can ERGUN — =
Bahgegehir Universitesi
- : ) X
R — Doktor D%m'tm Uwesi Arzn DURUKAM Y
Weditepe Universitesi

Uye: Doktor Ogretin T:I_}rem Binnur (OEAN e
BAKIR - Yeditepe Universitesi ,fé =7

Llve:

Ly

OMNAY

Bu tez Yeditepe Universitesi Lisansiisti Egitim-Ogretim ve Sinav Ydnetmelifinin ilgili
maddeleri uvannca yukandaki jir tarafindan uygon ghrilmis ve Enstitd Yinetim
Kuruto'nun 1.2..06./204%X.. tarih VEMM"%.R syl karan ile onaylanmagtir.

Enstitiisii Midiiri

f. Dr.
Saghk Biliml



DECLARATION

I hereby declare that this thesis is my own work and that, to the best of my knowledge
and belief, it contains no material previously published or written by another person nor
material which has been accepted for the award of any other degree except where due

acknowledgment has been made in the text.

Date

320.07.20(3
§i7na2re _/_
NdmeBurname

Dslihon YAGCIEELU



ACKNOWLEDGEMENTS

With all the effort made and attention paid this thesis work has been such a devotion
to me and my dedicated supervisor Assist. Prof. Dr. Arzu Durukan. She has been sincerely

giving and always there whenever I needed her.

I am very lucky and happy to be able to receive continuous encouragement, support
and guidance from my beloved teacher Assist. Prof. Dr. Binnur Okan Bakair.
I would like to thank my family and friends for their patience, who are always on hand

to help me from the beginning to the end of my dissertation.



Table of Contents
THESIS APPROVAL FORM

DECLARATION

ACKNOWLEDGEMENTS

CONTENTS

LIST OF TABLES

LIST OF SYMBOLS AND ABBREVIATIONS

ABSTRACT
OZET
1.INTRODUCTION and PURPOSE

2.GENERAL INFORMATION
2.1.Cancer

2.2 Malnutrition

2.3. Malnutrition and Cancer
2.3.1.CHO Metabolism
2.3.2.Protein Metabolism

2.3.3.Fat Metabolism
2.4.Assesment of Nutritional

2.4.1. Malnutrition Screening Tools
2.4.2. Food Records

2.4.3. Laboratory Results

2.5. The High Prevelence of Cancer

2.6.Treatments of Oncology Diseases

1

il

v

Vi

viil

xi

10

10

10

11

12

13



3. METHODS and MATERIALS

3.1. Subjects

3.2. Data collection
3.3. Evaluation of nutritional status

3.4. Food Consumption

3.5. Laboratory Results

3.6. Statistical Analyzes

4. RESULTS

5. DISCUSSION and CONCLUSION

6. REFERENCES

7. APPENDICES

7.1.,ANNEX 1: Kog¢ University Biomedical Research Ethics Committee Decision
7.2.ANNEX 2: Informed Consent Form

7.3.ANNEX 3: 3 Daily Food Consumption

7.4.ANNEX 4: The Questionnaire Form (MNA)

7.5.ANNEX 5: Refenrence Intervals for Biomedical Values

7.6. ANNEX 6: Curriculum Vitae

14

14
14
15

16
16
16
18
27

36

50

51

54

57

58

59

vi



LIST OF TABLES
Table 2.1. The International Agency for Cancer (IARC), according to 12
2012 data published by Globocan situation in Turkey
Table 4.1. Distribution of findings related to the disease 18
Table 4.2.Examination of the differences according to the surgical 19
situation of the diseases
Table 4.3. Examination of the biochemical and nutrition values of the patients 20
according to the surgical situation
Table 4.4. Examination of the biochemical and nutrition values of the patients 21
according to the surgical situation
Table 4.5. Examination of the nutrition values of the disease according to the 24

surgical situation in terms of DRI

vii



SGA
NRI
MNA
MUST
NRS-2002
CRP

SR

CHO
ASPEN
RT

BMI
MST
SNAQ
ESPEN
IARC
FFQ
BeBiS
RDA
SPSS

DRI

LIST OF SYMBOLS AND ABBREVIATIONS
Subjective Global Assessment
Nutrition Risk Index
Mini Nutritional Assessment
Malnutrition Universal Browsing Tool
Nutrition The Risk Score
C-reactive protein
Free Oxygen Radicals
Carbonhydrate
American Parenteral and Enteral Nutrition Society
Radiotherapy
Body Mass Index

Malnutrition Screening Tool

Short Nutritional Assessment Questionnaire in the Netherlands

European Association for Enteral and Parenteral Nutrition

The International Agency for Cancer
Food consumption frequency

Nutrition Information System
Recommended Daily Allowance
Statistical Package for the Social Sciences

Dietary Reference Intake

viii



EU

USA

RBP

European Union
United States of America

Retinol binding protein



ABSTRACT

Yagcioglu, A. (2018) . Determination of Malnutrition Status Between Surgical
and Non- Surgical Oncology Patients. Yeditepe University, Institute of Health Science,
Department of Nutrition and Dietetics, MSc Thesis, istanbul.

The aim of this study is to determine the differences between the malnutrition status
of the oncologic patients who have not undergone surgical procedure and the malnutrition
status of surgical oncologic patients by questionnaire, food records and biochemical results.
Cancer patients who applied to Ko¢ University Hospital were followed for 3 months.
Biochemical findings of 58 surgically treated and 46 untreated oncology patients were taken
and nutritional status of the patient was assessed by a 3- day food record. Malnutrition status
of the patients was determined with Mini Nutrition Assesment (MNA) . There was a
statistically significant difference in the age of the patients according to the surgical situation.
The age of patients who did not undergo surgery was found to be statistically significantly
higher than those who underwent surgery. There was a statistically significant difference in
terms of MNA values according to the surgical situation. The MNA values of the patients who
did not underwent surgery were statistically significantly lower than those who underwent
surgery. Patients who did not underwent surgical procedures were malnourished, while
patients underwent surgery were at risk of malnutrition. The albumin value of the patients
who underwent surgery was statistically significantly higher than those who did not undergo
surgery. Statistically significant differences were found in terms of energy (kcal) , protein (g)
, fat, fiber, carotene values according to the surgical situation. These values of the patients

who underwent surgery were statistically significantly higher than those who did not undergo

surgery.

Key Words: Cancer, Surgery, Chemotherapy, Nutrition, Malnutrition



OZET
Yagcioglu, A. (2018) . Cerrahi islem Gormiis ve Cerrahi islem Gérmemis
Onkoloji Hastalart Arasindaki Beslenme Durumunun Saptanmasi. Yeditepe
Universitesi Saghk Bilimleri Enstitiisii, Beslenme ve Diyetetik Anabilim Dali, Master
Tezi. Istanbul.

Bu tezin amaci cerrahi islem ge¢irmemis onkoloji hastalarindaki malnutrisyon
durumu ile cerrahi islem geg¢irmis onkoloji hastalarindaki malnutrisyon durumlar1 arasindaki
farklarin anket, besin tiiketim kaydi ve biyokimyasal sonuglar ile saptanmasidir. Kog
Universitesi Hastanesi’ne basvuru yapan kanser tanili hastalar 3 ay siiresince takip edilmistir.
Cerrahi iglem gérmiis 58 ve cerrahi islem gérmemis 46 onkoloji hastasinin biyokimyasal
bulgulart alinmis ve hastanin tuttugu 3 giinliik besin tiiketim kaydi ile beslenme durumlari
degerlendirilmistir. Hastalara Mini Beslenme Degerlendirmesi (MNA) uygulanmis ve bu
ankete gore hastalarin malnutrisyon durumlar1 saptanmistir. Hastalarin malnutrisyon durumu
Mini Beslenme Degerlendirme (MNA) ile belirlendi. Cerrahi duruma gore hastalarin yaslari
arasinda istatistiksel olarak anlamli bir fark bulunmustur. Ameliyat gecirmeyen hastalarin
yaglari, ameliyat edilenlerden istatistiksel olarak anlamli derecede yiiksek bulunmustur.
Cerrahi duruma gore MNA degerleri agisindan istatistiksel olarak anlamli bir fark
bulunmustur. Ameliyat gecirmeyen hastalarin MNA degerleri, ameliyat edilenlere gore
istatistiksel olarak anlamli derecede diisiik olarak saptanmistir. Cerrahi islem yapilmayan
hastalar yetersiz beslenirken, ameliyat edilen hastalar malniitrisyon riski altinda oldugu
gorilmiistiir. Ameliyat geciren hastalarin alblimin degerleri, ameliyat gecirmeyenlere gore
istatistiksel olarak anlamli derecede yiliksek bulunmustur. Cerrahi duruma gore enerji (kcal) ,
protein (g) , yag, lif, karoten degerleri acisindan istatistiksel olarak anlamli farkliliklar
bulunmustur. Ameliyat geciren hastalarin bu degerleri ameliyat gecirmeyenlere gore
istatistiksel olarak anlamli derecede yiiksek oldugu gozlenmistir. Malnutrisyonun taranmasi
daha sik yapilmali ve cerrahi tedavi uygulanan hastalarin beslenme durumunu belirlemek i¢in
hastalara beslenme destegi tedavisi planlanmali ve uygulanmalidir.

Anahtar Kelimeler: Kanser, Cerrahi, Kemoterapi, Beslenme, Malnutrisyon

Xi



1. INTRODUCTION and PURPOSE

Oncology patients are at risk of malnutrition because both the disease itself and
compulsive treatments threaten the nutritional status. It has been concluded that 10-20 % of
the deaths of oncology patients are based on malnutrition which is not caused by cancer but
by cancer (1) (2) (3) . The diagnosis of malnutrition is difficult and cannot be improved
because it cannot be diagnosed. Reduced food consumption and metabolic disorders cause
malnutrition. Severe weight loss has been reported in more than 50% of cancer-diagnosed
patients. Many patients applied to the hospital after having lost weight and received a cancer
diagnosis. However, it may be a late sign of malnutrition and may not be able to detect those
who are at risk of malnutrition.

As a result, it is very important that the nutritional status of a cancer patient is
evaluated correctly and immediately (4) (5). Nutrition is important in the care and treatment
of cancer patients (6) .

Surgery is a common procedure in the treatment of cancer. The risk of postoperative
complications is increased in malnourished patients; low albumin, weight loss and low body
mass index (BMI) have not always been associated with mortality and morbidity in
surgically treated patients (4) . In many studies, malnutrition was assessed in patients
admitted to the hospital in general (8) (9) (10), but the relationship between nutritional status
and other variables such as the stage of the disease, type of disease, type of surgery and
complications of the disease should also be investigated.

The Mini- Nutritional Assessment (MNA) was validated in more than 600 patients
from 3 consecutive studies against anthropometric markers, a 3-day food record, and
biochemical markers (5) . The MNA produces a numerical score that distinguishes three
groups of patients. A score larger than 23.5 indicates the patient being well fed, 17-23.5
indicates that a patient is under the risk of malnutrition, and lower than 17 indicates that the
patient is malnourished. MNA includes an assessment of physical and mental illness and
diet, including anthropometry, social status (own home, hospital etc.), mobility (bed injuries,
etc.), dementia and subjective assessment after the first screening session. The MNA has

also been used in cancer patients and in patients with advanced cancer receiving palliative



chemotherapy to identify those at nutritional risk (6) . The MNA is a simple tool to use and
may be administered by nondietetic professionals after minimal training.

Each participant was asked to keep a 3-day food record when they were in the
hospital. The participants were asked to record the amounts of foods consumed of in order
to increase the accuracy of the portion size. Participants were trained with the manual and
reviewed unclear descriptions, errors, omissions, or doubtful entries in FRs and asked the
participants to clarify them. The researcher dietitian checked all completed records for
accuracy (7) .

In this study, we aimed to investigate how the treatment of the patient affects the
nutritional status after having a cancer diagnosis. This study, which will investigate the effect
of assessing the nutritional status of surgically treated and unseen patients in oncology, will
contribute to the few studies on this subject and will assist by guiding the work to be done
in the future. This study aimed to answer the question of how treatment for cancer affects
nutrition. The difference in malnutrition status among patients who have undergone surgical
treatment due to cancer or who have cancer diagnosis and do not undergo / do not undergo
surgery will be determined. It is aimed to have knowledge about the importance of nutrition

in oncology patients.



2. GENERAL INFORMATION

2.1. Cancer

Cancer is a disease emerging from uncontrolled cell proliferation and division due to
various genetic and environmental factors. Cancer can affect a single organ and also as it
can affect the other organs. Although some standards are set, each cancer special approaches
and treatments apply. Oncology involves all types of cancer (8) . Treatment methods such
as radiotherapy, chemotherapy, surgery, immunotherapy, hormone therapy, gene therapy
can be used alone or together in cancer patients (9) . Cancer is a person-specific disease.
Each method has its own advantages and disadvantages. Because the treatment may differ
from person to person, the presence of a single definitive treatment it is impossible to talk
about.

Definitions about cancer extend to ancient times. Cancer is a disease in which
human beings have struggled since their early days. However, in the medical records starting
from the 18th century and including the first half of the 20th century, the incidence of cancer
increased with urbanization (10) .

The characteristics and habits of individuals regarding their way of life are very
important in the formation and development of cancer. Incorrect eating habits, inadequate
physical activity and sedentary lifestyle, smoking and alcohol use, intense exposure to
sunlight, and stress are the main factors that cause cancer. Controllable factors related to
lifestyle that plays a role in the formation of most cancers cause 80-90 % of cancer formation.
Factors related to nutrition cause an average of 35% of these factors and 30 % of smoking
habits (11) .

While the role of aging in tumor development is not fully understood, age is also a
risk factor for cancer and the average age of cancer is 65 years (12) .

Some occupations are exposed to toxic chemical substances and therefore are at high
risk for cancer (13) .

There are more than 200 types of cancer in the world (13) . According to the
incidence of major cancer types; lung cancer, breast cancer, colon cancer, prostate cancer,
stomach cancer, liver cancer, cervical cancer and esophageal cancer (14) . Besides these,

skin cancers, bone and soft tissue cancers, lymphomas are also important cancer types (15).



2.2. Malnutrition

Malnutrition is the inadequate intake of one or more nutrients needed for the body to
disrupt the body's balance. It's a clinical condition that needs follow-up (16) . This results in
body mass loss and organ-system dysfunction. There is currently no accepted international
standard for the diagnosis of malnutrition. Nutritional scores are used; Subjective Global
Assessment (SGA) , Nutrition Risk Index (NRI), Mini Nutritional Assessment (MNA) ,
Malnutrition Universal Browsing Tool (MUST) and Nutrition The Risk Score (NRS-2002)
is the most widely accepted. Malnutrition causes; Inadequate nutrient uptake, increased
nutrient requirements, malabsorption, malign diseases, infections, metabolic disorders can
be classified (17) . Malnutrition in cancer patients destroys the immune response, delays
wound healing, causes severe infections to develop, and reduces patient tolerance to side
effects of applied treatments (18) .

Malnutrition is seen in 20% to 50% of hospitalized patients, which differs according
to the method of diagnosis and the type of disease causing the malnutrition (19) . In the case
of old age, this rate increases due to changes in body composition (such as loss of skeletal
muscle mass) and decreased appetite (20) (21) (22) .

After nutritional risk is detected due to deteriorating nutrient intake or body weight
loss, the presence and severity of inflammation can be assessed to determine whether the
malnutrition is caused by starvation (such as chronic starvation, anorexia nervosa) or chronic
(organ failure, rheumatoid arthritis etc.) or acute disease, burns, head trauma, etc.) can be
obtained (23) .

Inflammation makes the response to nutritional intervention difficult and leads to
malnutrition risk and mortality is at the top of the factors that increase risk (23) . C-reactive
protein (CRP) and albumin levels are frequently used in evaluating inflammatory activity in
the malnutrition (24) . These two methods of assessment provide information on life span,
mortality, or whether there are additional diseases in the patient (25) (26) .

Nutritional problems are usually not recognized early. However, this finding is vital
for the patient's treatment process, comorbidities, length of stay in hospital and quality of
life. Malnutrition is highly prevalent in hospitalized patients and is one of the major risk

factors for morbidity and mortality (27) .



2.3. Malnutrition and Cancer

Malnutrition is a common condition in cancer patients. The severity of the
malnutrition varies depending on the type, location and condition of the cancer (28) . Cancer
is associated with protein-energy malnutrition that can lead to be cachexia. Cancer cachexia;
"A multi-factor syndrome in which loss of skeletal muscle mass (with or without loss of fat
mass) is not fully reversible with normal nutritional support". It leads to progressive
functional deterioration.

Cachexia in cancer can also be called a syndrome in which tumor agents cause direct
tumor formation and the abnormal response of the host indirectly causes fat and muscle loss
(29) (30) .

Descending anorexia-related reduced food intake, defined as uncontrolled loss of
appetite, accelerates the formation of cachexia by making it difficult to meet the need with
increased metabolic rate of rest in the cancer (31) (32) . Especially in patients with lung and
pancreatic cancer, systemic inflammation increases the baseline energy expenditure of
patients. However, as the physical activity of the patients decreases, the total energy
expenditure is thought to have not changed (33) .

In the pathogenesis of cancer cachexia, tumor growth is reported to be responsible
for most of the symptoms, including anorexia (34) .

Pathophysiology; characterized by a negative protein and energy balance due to
reduced nutrient intake and abnormal metabolism (35) . Depending on the local and systemic
effects of the tumors and side effects of the treatments, cancer patients develop malnutrition
at various levels (36) . It is known that the nutritional status changes according to the
anatomical location of the cancer. The loss of body weight of a cancer patient also depends
on other factors such as cancer aggressiveness (progressive and histological characteristics),
therapies (radiotherapy, chemotherapy, and surgery), age and accompanying factors like
depression (37) .

In the pathogenesis of cancer cachexia, it has been reported that inflammation caused
by tumor growth is responsible for most of the symptoms including anorexia (34) . Complex
interaction between the cachexia proinflammatory cytokines and host metabolism occurs.
There are three basic mediators responsible for the inflammatory response: cytokines, free

oxygen radicals (SR) and eicosanoids (38) (39) . Cancer-induced cachexia, excessive weight



loss, anorexia, asthenia and anemia can be observed. In addition, changes in carbohydrate
(CHO) , fat and protein metabolism are observed.

2.3.1. CHO Metabolism: In the cachexia, Cori cycle, the conversion of lactate to
glucose is accelerated. As a result, glucose intolerance and insulin resistance are observed.

Abnormal insulin secretion, increased glucose production and turnover are
accompanied by these. Corticol and glucagon levels were also increased in patients with
cachectic cancer (40) (41) .

2.3.2. Protein Metabolism: Negative nitrogen and energy balance are observed in
cachexia (31) (10). In addition to protein turnover and fractional protein synthesis rate,
hepatic protein synthesis is increased while muscle functional protein synthesis rate is
decreasing (42) . Even in patients with the same rate of protein destruction as the control
group, net protein degradation can be observed due to the slowing of protein synthesis (40).

2.3.3. Fat Metabolism: Catabolism in muscle proteins and diminished chunking of
branched-chain amino acids lead to excessive amounts of fat breakdown due to protein loss
in fat metabolism. Lipolysis, free fatty acids, glycerol conversion increased. Lipogenesis and
hyperlipidemia are reduced. Glucose fails to suppress the oxidation of free fatty acids. The
increase in metabolic rate of resting sash is increasing the oxidation of fats (38) (42) .
Hypertriglyceridemia is also observed in cachexia (43) .

Anorexia-cachexia syndrome is seen in 30-80 % of patients with cancer (29)(31)
(44) . This ratio varies according to the severity of the cachexia, and patients with severe
cachexia who have lost more than 10% of their weight constitute 15 % of the slice (29) .
Anorexia is frequently observed in 40-50 % of cases in diagnosis and 50-70 % in
progression. 20 % of deaths due to cancer are due to malnutrition and cachexia (31) (33)
(39) (40) (45).

Nutritional habits are also important in the progression and treatment of cancers.
Nourishing the developing age also increases the prevalence of cancer-induced malnutrition.
Elderly status is a malnutrition factor and the incidence of cancer cachexia is higher in old
age (12) (46) .

According to the literature, the malnutrition rates of cancer patients can range
between 15 and 80% (47) (48) . Malnutrition is a common finding in cancer patients.

Malnutrition becomes more evident with tumor growth and spread. However, the



mechanisms by which they are sustained often arise early in the history of cancer. For
malnutrition, these mechanisms can involve primary tumor or damage by specific treatment
such as anticancer therapies (surgery, chemotherapy, radiotherapy) also in cancers that
usually are not directly responsible for nutritional and metabolic status alterations (i.e. bone
tumors) (49) .

In a study published in 2018, malnutrition after gastrectomy was significantly
associated with poor specific survival. The importance of preoperative nutritional support
for reducing postoperative malnutrition in the study was emphasized (50) .

In another study conducted in 2018, 64.3 % of malnutrition was seen in patients with
colon cancer, pancreas, esophagus, and liver, gall bladder in a study evaluating the feeding
of 104 cancer patients. 64.6 % malnutrition was found in lung, neck, breast and other cancer
patients (51) .

Zhang et al. During the study, mini-nutritional assessment (MNA) tests were
performed during the hospital admission of 103 patients with lung cancer over 60 years of
age. While 56.3 % of the patients were in adequate nutrition, 12.6 % were in malnutrition
and 31.1 % were malnutrition-risk (52) .

Nutrition and Dietetics Academy and the American Parenteral and Enteral Nutrition
Society (Academy / ASPEN) conducted a study of 19 individuals after completing
chemotherapy was followed for 3 months. Multi-frequency bioelectrical impedance
analysis, nutrition-focused physical examination, anthropometry, diet intake and hand grip
power were collected. 67 % were found to be malnourished after treatment initiation (53) .

In a study published in 2006, 207 cancer patients were evaluated before and after
radiotherapy. Malnutrition was seen in 26 % of the patients who applied to radiotherapy.
The rate of malnutrition after radiotherapy was 43 %. By a 6-month follow-up, the ratio of
patients with malnutrition decreased to 8 %. This prospective study suggests that
malnutrition is a significant problem in cancer patients receiving RT and is evidence of early
evaluation of key nutritional support in undernourished patients (54) .

Between 2013 and 2014, a retrospective study was conducted in Hong Kong to
determine nutritional status before and after head and neck cancer surgery in a health center.
A higher preoperative albumin level was associated with lower postoperative complication

rates and better wound healing. On the contrary, preoperative body mass index, hemoglobin



level and absolute lymphocyte count did not show any significant correlation with
postoperative results. The patient's high albumin levels were associated with better surgical
outcomes, and procedures should be performed to increase albumin levels prior to surgery
(55).

In the study performed on 388 patients, malnutrition status was evaluated in
postoperative surgical patients. The rate of malnutrition is 15.98 % . It has been observed
that the head and neck surgery increased the rate of malnutrition. As a matter of fact, the
individuals who applied for head and neck surgery were already inadequate at the time of
application (56) .

338 chemotherapy patients over 70 years of age who were malnourished according
to MNA for 2 years were searched. For patients were targeted at 30 kcal / kg and 1.2 gr
protein / kg / day. The most frequent type of cancer was colon (22.4 %), lymphoma (14.9
%), lung (10.4 %) and pancreas (17.0 %) in both groups. In the second visit, 57 patients (40.4
%) reached the energy target and compared with protein target in 66 (46.8 %) and control
(13.5 %) and 20 (20.8 %) controls. No change in nutritional status was found. Chemotherapy
response was similar among the groups. As a result, in elderly patients at risk for malnutrition
during chemotherapy treatment, individual dietary counseling caused an increase in dietary
intake but did not reduce mortality (57) .

Prospectively, nutritional research was conducted on 628 people with colon cancer
between 2000 and 2009. Group 1 received nutritional support. Group 2 did not receive
reinforcements. When chemotherapy was finished, all patients were evaluated. Those who
did not receive nutritional supplements had a BMI <20 and weight loss. Additional nutrition
provided delayed weight loss. Patients with early nutritional support were 19.1 months old
while patients in the control group survived 12.4 months (58) .

In another study, a prospective study of patients after esophageal and gastric cancer
surgery was performed. Fecal elastase, albumin, vitamins and micronutrients were measured
before and after surgery at the 1st, 6th and 18th months. Total body fat mass (84 + 71 versus
84 + 71, P <0.001) and skeletal index (44 + 8 versus 39 + 8, P = 0.007) decreased
significantly between 18-24 months. Malnutrition spreads from esophagus and stomach

cancer survivors (59) .



This prospective, multicenter, 1-day study conducted in 17 Comprehensive Cancer
Centers in France included 1545 patients. Malnutrition was detected in 30.9 % of the patients
and the grade of malnutrition was seriously evaluated in 12.2%.According to the analysis,
cancers of the head and neck or upper digestive system were associated with increased risk
of malnutrition. At the French Comprehensive Cancer Centers, one of three cancer patients
was found to be malnutrition (60) .

A group of experts came together under the auspices of the European Oncology
School and based on limited evidence, they created malnutrition and oncology
recommendations. The conclusion is that oncologists should provide adequate energy and
protein intake in cancer patients, preserve physical activity to preserve muscle mass, and
reduce systemic inflammation (if any) (61) .

In a prospective study conducted at Marmara University, 14 cancer patients who
received chemotherapy or radiotherapy despite good care and close follow-ups were
observed to have poor nutritional parameters (62) .

The effect of chemotherapy on malnutrition was investigated on 153 cancer patients.
Cancer population distribution was colorectal (51.6 %) , gastric (26.8 %) , pancreatic (11.8
%) , liver (7.2 %) , biliary tract (2 %) and esophageal (0.7 %) . It was reported that 37.9 %
of the patients were inadequate, 34.6 % were malnourished and 27.5 % were well fed. It was
observed that the incidence of malnutrition after chemotherapy treatment increased to 46.4

% (63) .



2.4. Assesment of Nutritional Status

2.4.1. Malnutrition Screening Tools

In patients admitted to the hospital, malnutrition is highly prevalent (20-50 %) and
duration of hospital stay (approximately 1.2-1.7 times) , and increased morbidity and
mortality (19) (64) (65) . Despite this prevalence, it has been reported that the assessment of
nutritional status of nearly 70 % of patients is inadequate (66) . For this reason, practical
nutritional screening tools have been developed in order to evaluate patients' nutritional
status and their susceptibility to malnutrition (26) . Since screening of patients' nutritional
status is necessary for good nutritional practice, it is necessary to constantly assess
nutritional status when they are hospitalized (67) . Especially in cancer patients, early
nutritional screening is vital and all patients should be screened for cancer risk in terms of
risk of malnutrition (46) (68).

Among the main objectives of nutrition screening are; reducing mental and physical
dysfunctions, minimizing the complications that may occur in the treatment of the disease,

accelerating the healing process and reducing the length of stay and cost in the hospital (69)

In recent years, the use of easy screening and evaluation tools developed in hospitals
has become increasingly widespread. Some of these are more commonly used in certain
countries [Malnutrition Screening Tool (MST) in Australia and New Zealand, and Short
Nutritional Assessment Questionnaire (SNAQ) in the Netherlands].Others are recommended
by the European Association for Enteral and Parenteral Nutrition (ESPEN) , such as the
[MUST] , Nutritional Risk Screening (NRS-2002) , Mini-Nutritional Assessment
Questionnaire (MNA) . There is no consensus on what the best screening tool is. Since there
is no gold standard for malnutrition, screening tools are validated by referencing each other
(70) .

2.4.2. Food Records

To investigate the relation between diet and chronic disease, several dietary
assessment methods have been developed and evaluated.

The reminder method for daily food intake, which is applied as a 24-hour recall, is
based on a detailed recall of food and beverages consumed in a certain period of time in the

past. Generally, the base time interval is the previous 24 hours.

10



The frequency of food consumption and consumption of food or food groups is
determined by daily, weekly or monthly frequency and quantity. When used in conjunction
with the food consumption frequency, 24-hour food consumption, it gives accurate
information about the correctness of the information and food consumption. The food
frequency questionnaire (FFQ) has been used most frequently in large-scale epidemiologic
studies, because FFQ is less expensive to administer than are other dietary assessment
methods.

Food records ask participants to record all foods and beverages consumed over a
specific period of time, usually 3 to 7 days or during multiple periods within a year. Because
food records do not rely on memory, food records have been used as a reference method to
validate other dietary assessment methods. Food records have revealed relationships not
observed in the FFQ. A significant relationship between dietary fat and the risk of breast
cancer was found based on multiple-day food records, but was not seen in the FFQ.
However, multiple-day food records require highly motivated participants, and they are
expensive to administer in large samples, thus 3-day food records have been commonly used

in practical settings (71) (72) (73) .

2.4.3. Laboratory Results

Biochemical tests can be used to assess nutritional status in patients by determining
the levels of nutrients in blood and urine. The amount of serum protein indicates albumin,
transferrin, prealbumin and retinol binding protein (RBP) . In the evaluation of malnutrition,
the transport proteins listed above are helpful. Albumin level is often used in the diagnosis
and follow-up of chronic malnutrition. If serum albumin levels are low in the absence of
stress hypoalbuminemic malnutrition or kwashiorkor should be considered as a diagnosis in
these patients. In order for these measurements to be accurate, the patient must be
normovolemic and have not received blood products or albumin. Serum albumin levels
decrease with age. Hemoglobin, hematocrit, serum ferritin, iron, transferrin saturation, folic
acid, B12 and B6 vitamins determine nutritional status in terms of anemia (74) .

In patients with advanced gastrointestinal cancer, 119 patients were studied to
observe the effect of weight loss, appetite, and inflammatory response on quality of life.
Serum C-reactive protein (CRP) and albumin levels of patients were examined. CRP levels

were found to be higher in the group with loss of weight (75) .
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2.5. The High Prevalence of Cancer

In the world, 10 million new cases of cancer in 2000, 6 million of cancer death and
totally there are 22 million patients with cancer. The most common cancers are lung (1.2
million people) , breast (1.05 million people) , colorectal (945,000 people) and liver cancer
(564,000 people) . Cancer is the 4th most common cause of death in the Turkey in the 1970s,
but has risen to the 2™ place after cardiovascular diseases in recent years (76). According to
GLOBOCAN 2012 data, a total of 14.1 million new cancer cases were developed in the
world in 2012 and there were 8.2 million cancer-related deaths. The most diagnosed cancers
in the world were lung (13,0 %) , breast (11,9 %) and colon (9,7 %) while cancer deaths
were mostly lung (19,4 %) , liver (9,1 %) and stomach (8,8 %) (77) .

According to 2009 statistics, cancer every year in Turkey is about 98 thousand men
and 63 thousand women diagnosed with cancer.

Cancer is the major cause of morbidity and mortality as the second most common
cause of death in the world. Turkey incidence of cancer in the world shows similarities with

the developing countries of the world ( Table 2.1.) (78) .

Table 2.1. IARC, according to 2012 data published by Globocan situation in Turkey (except
skin cancer by the age standardized rates / 100 000 persons) (78) .

Male* Female*
World 205.4 165.3
IARC'a members 24 countries 236.4 192.5
EU (28 countries) 314.9 243.2
USA 347 297.4
Turkey** 245.7 157.5

*That has been standardized by age rate per 100,000 people ** Turkey United
Database, 2009
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2.6 .Treatments of Oncology Diseases

Treatment methods commonly used in cancer are surgery, radiotherapy and
chemotherapy. Less frequently, hormone treatments, biological treatment methods and
targeted therapies are used. In the treatment of cancer, chemotherapy is the process of killing
cancer cells with drugs (cytotoxic) . A single chemotherapy drug or a combination of
different chemotherapy drugs can be taken. There are more than 100 different drugs
currently available and new drugs are constantly being developed. Chemotherapy is a type
of cancer drug and can be taken with other types of cancer drugs, such as biological therapies.
Radiotherapy means the use of radiation, usually X-rays, to treat the disease. X-rays were
discovered in 1895 and are being used for treatment (radiotherapy) (79) .Surgery is one of
the cancer treatment options. Surgery means removing tissue from the body. It's one of the
main treatments for many types of cancer. Surgery in cancer treatment depends on some
conditions: The type of cancer, the size and extent of the cancer, the location of the body and

the general health of the patient (80) .
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3.MATERIALS AND METHODS
3.1. Subjects
A total of 104 volunteers aged 27-86 years (58 surgical procedures cancer cases
and 46 non-surgical cancer cases) treated at Ko¢ University Hospital between November
2017 and February 2018 were included in the study. 58 patients were male and 46 were
female. Exclusion criteria are patients receiving intensive care patients and neuromuscular
disorders, hemiplegia, tube feeding (nasogastric, percutaneous endoscopic gastrostomy) and
parenteral nutrition support. Cancer patients with metastases were also not included in the
study.
For the study, ethics committee number 2017.135.IRB2.046 was obtained from the
Kog University Biomedical Research Ethics Committee (Annex 1) .
3.2. Data collection
General information has been given to the patients in accordance with the working
conditions. Individuals who are willing to participate have been declared by the "Informed
Consent Form" (Annex 2) that they have accepted it in volunteering. The patients are told
that they can be separated if they want to leave without working during the study period.
The general characteristics (age, sex, etc.) of each patient, comorbidities, oral
nutritional supplement information were obtained by interviewing patients face to face. The
information about cancer type, stage, duration, treatment, laboratory results of each patient
was obtained from the computer program which was used by the hospital information. Data
collection, anthropometric measurements and food consumption records were made by the
researcher dietician (Annex 3) .
Body Weight: All individuals' body weights are measured with a hand-held bath scale
sensitive to 0,100 g and care has been taken to ensure that the person is wearing thin clothing.
Height: Height of the individuals, their feet are side by side; head, buttocks, foot
heels are measured with a tape measure that will touch the wall.
Body Mass Index (BMI) : The body weight is calculated by dividing the height of
the body by the height of the body [body weight (kg) / height (m) 2].
Hip perimeter: Measured at the same position by detecting the maximum
circumference of the individual side. Attention has been paid to the fact that people are

wearing thin clothes during the measurement (81) .
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Upper Middle Arm Circumference: The arm is bent 90° at the elbow. The shoulder
is measured between the acromial overhang and the elbow with the olecranon overhang. The
obtained value is divided into two, the middle point is located and the circumference of the
middle part is measured. During upper middle arm measurement, the researcher has direct
contact with the arm, and the arm is naked (82) .

3.3. Evaluation of Nutritional Status

The research form given in Annex 4 was filled by face-to-face interview technique
by the researcher.

The Mini Nutritional Assessment was used for the nutritional status assessment. The
Mini Nutritional Assessment (MNA) , which is preferred in this study, is an easy and
clinically feasible method for evaluating malnourished patients. The oncology patients in the
study were given a Mini Nutritional Assessment (MNA) consisting of a screening phase and
an evaluation phase. The MNA contains 18 items collected in 4 sections. These four sections
are; anthropometric evaluation (BMI, weight, arm and calf surroundings);general evaluation
(lifestyle, drug, mobility, depression and dementia indications);short nutritional evaluation
(number of meals, intake of food and fluid, autonomy to nutrition) and subjective assessment
(self-perception of health and nutrition) (83).After the MNA is completed, the final score is
specified as a maximum of 30 points. MNA patients are classified as normally fed (> 24), at
risk (between 17- 23.5) or as marked malnutrition (<17) (84) .

Together with screening methods, the patient's story is taken. After the
anthropometric measurements are made, the biochemical parameters are checked through
the hospital system and the nutritional status of the patients is determined. For example,
studies have shown that low albumin levels in patients with gastrointestinal system cancer
are seen only during hospitalization, and low body mass index is a risk of death for cancer
patients after surgery (85) (86) .

3.4. Food Consumption

Food consumption frequency (FFQ) is the most commonly and easy used method in
large-scale epidemiological studies. However, many studies have suggested that other types
of dietary assessment may be used to come up to the limitations of FFQs in epidemiological

studies of diet and illness. Among these limitations, FFQ relies weakly on biomarkers and
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lack of consistency in studies. In epidemiological studies, FFQs are inadequate (71) (87)
(88) (89) .

A significant relationship between consumed fat and breast cancer risk was found
in the daily food consumption records, but not in FFQ (72) (73). 3 days of food consumption
is preferred because it is used more practically (90). Nutritional Information System (BeBis)
computer package program was used to evaluate consumed nutrients in terms of energy and
nutrients (91) . In the assessment of the adequacy status, recommended daily dietary
allowances (RDA) and energy data were used for this age group.

Percentage coverage of energy and food items is calculated (92) . There is a sample
of the 3-day food consumption form used (Appendix 4) .

3.5. Laboratory Results

Biochemical tests can be used to assess nutritional status in patients by determining
the levels of nutrients in blood and urine. Albumin level is frequently used in the diagnosis
and follow-up of chronic malnutrition. In order for these measurements to be accurate, the
patient must be normovolemic and have not received blood products or albumin. Serum
albumin levels decrease with age. Serum albumin level is 47.5 g / L on average at 20-40
years of age, while it drops to 41.8 g/ L between 60-74 years (81) .

Albumin and creatinine levels of all patients participating in the study were examined
at Ko¢ University Hospital Biochemistry Laboratory.

Reference values for blood findings are given in Annex 5 .

3.6. Statistical Analyzes

Statistical analyzes were performed using the SPSS (IBM SPSS Statistics 24)
package program. Frequency tables and descriptive statistics were used to interpret the
results.

Parametric methods are used for the appropriate measurement values for normal
distribution. "Independent Sample-t" test (t-table value) method was used to compare two
independent groups with the measured values in accordance with the parametric methods.

Non-parametric methods are used for measurement values that are not normally
distributed. The "Mann-Whitney U" test (Z-table value) method was used to compare the
two independent groups with the measured values, in accordance with the nonparametric

methods.
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" 42 -cross tables" were used according to the expected value levels when the

relations between the two qualitative variables were examined.
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4. RESULTS

Table 4.1. Distribution of findings related to the disease

Variable (N=30) n %
Surgical Status
Non-surgical oncology patients 46 44,2
Surgical oncology patients 58 55,8
Gender
Female 46 44,2
Male 58 55,8
Age [X £ S.5.- 62,93 + 13,03 (year) ]
Under 60 years 33 31,7
60-70 years 39 37,5
Over 70 years 32 30,8
MNA Classification
Malnourished 51 49.0
Under the risk of malnutrition 41 39,4
Well- nourished 12 11,5

46 patients (44.2 %) did not undergo surgery, and 58 patients (55.8 %) underwent
surgery. 58 patients (66.7 %) were male. 39 patients (37,5 %) were in the 60-70 age group
and the mean age of all patients was 62,93+13,03 (years) . 51 patients (49 %) were found to

be at malnourished.
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Table 4.2. Examination of the differences according to the surgical situation of the

diseases
Variable (N=30) Surgery Status Statistical
Analysis*
Non-surgical Surgical(n=58) Possibility
(n=46)
Gender

Female 20 (%43,5) 26 (%44,8) ¥*=0,019

Male 26 (%56,5) 32 (%55,2) p=0,891
Age 67,0 [38,0-86,0] 62,0 [27,0-85,0] 7=-2,168

p=0,030

MNA (score) 14,8 [3,5-24,0] 18,5 [7,0-28,5] 7=-4,720
p=0,000

* ""X2-cross tables" were used according to the expected value levels when the
relations of two qualitative variables were examined. The "Independent sample-
t" test (t-table value) statistics were used to compare the two independent groups

with normal distribution with the measured values.

There was no statistically significant relationship between gender and surgical
status (p> 0.05) .

There was a statistically significant difference in the age (years) of the patients
according to the surgical situation (Z =-2,168; p = 0,030) . The age (years) of patients who
did not undergo surgery was found to be statistically significantly higher than those who
underwent surgery.

Statistically significant differences were found in terms of MNA (score) values of
the patients according to the surgical situation (Z=-4,720; p=0,000) . The MNA (score) value
of patients who do not undergo surgery is statistically significantly lower than those who
undergo surgery. Patients who do not undergo surgical procedures are malnourished, while

patients undergoing surgery are at risk of malnutrition.
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Table 4.3. Examination of the biochemical values of the patients according to the

surgical situation

Biochemical Surgical Status Statistical

Values Non-Surgical (n=46) Surgical (n=58) Analysis* o

X+S.D. M X+S.D. M Possibility
[IQR] [IQR]
Albumin 3175068 32 3444059 3.4  =2,100
[0,9] [09]  p=0,038
Creatinine 0,89+045 0,7  073+028 0,7  Z=1309
[0,6] [03]  p=0,190

* "Independent sample-t" test (t-table value) when comparing two independent
groups with normal distribution with measured values; "Mann-Whitney U" test
(Z-table value) statistics were used to compare two independent groups with no

normal distribution.

According to the surgical situation creatinine values was not statistically significant
(p>0,05) .

There was a statistically significant difference in the albumin values of the patients
according to the surgical situation (t = -2,100; p = 0,038) . The albumin value of the patients

who underwent surgery was statistically significantly higher than those who did not undergo

surgery.
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situation

Table 4.4. Examination of the nutrition values of the patients according to the surgical

Biochemical Surgical Status Statistical
Values Non-Surgical (n=46) Surgical (n=58) Analysis* -
X+S.D. M X+S.D. M Possibility
[IQR] [IQR]
Energy (kcal) 1173,87+634,67 1261,4 1455,85+436,55 1459,1 Z=-2,898
[853,6] [228,9] p=0,004
Protein (g) 57,87+32,02 70,3 70,36+25,02 72,8 7=-2,867
[46,7] [26,3] p=0,004
Fat (g) 49,68+30,27 50,1 59,05+23,64 61,2 7=-2,124
[41,8] [25,0] p=0,034
Carbonhydrate(g) 138,86+76,67 147,7 164,03+53,26 162,6 Z=-1,827
[120,8] [36,5] p=0,068
Fiber (g) 10,33+£7,24 8,9 13,30+6,07 12,8 7=-2,278
[12,8] [6,9] p=0,023
Cholesterol(mg) 302,89+240,19 296,7  276,88+t184,61 2740 t=0,333
[466,0] [340,7] p=0,742
A Vitamin (mg) 1208,07£1386,13  686,9 1136,79+680,13 1111,3 Z=-1,118
[1314,7] [917,5] p=0,264
Carotene 1,2240,81 1,1 [1,3] 1,71+1,13 1,2 7=-2,239
[1,8] p=0,025
E Vitamin (mg) 10,10+8,82 8,9 10,62+6,13 10,6 7=-0,810
[12,4] [7,6] p=0,148
B1 Vitamin 0,55+0,54 0,5 [0,6] 0,61+0,36 0,6 7=-1,778
[0,3] p=0,075
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B2 Vitamin

B6 Vitamin

C Vitamin

Calcium

Magnesium

Phosphorus

Iron

Zinc

1,01+0,77

0,94+0,82

62,45+62,86

753,95+465,22

177,62+131,51

878,45+590,34

7,114,49

8,26+6,34

0,9[1,3]

1,0 [1,0]

435
[56,3]
760,6

[516,9]
183,0
[202,3]
903,2
[939,5]
7,6 [7,6]

8,1 [7.8]

1,13£0,51

1,10+0,45

67,58+55,55

869,54+391,55

195,74495,40

965,07+496,49

7,58+2,89

7,97+3,38

1,1
[0,8]
1,1
[0,4]
50,1
[21,6]
829,1
[209,7]
193,8
[61,0]
962,8
[530,4]
7.3
[3,3]
8,4
[3,3]

Z=-1,252
p=0,211
Z=-1,105
p=0,269
Z=-1,679
p=0,093
Z=-1,711
p=0,087
7=-0,353
p=0,724
t=-0,435
p=0,667
t=-0,343
p=0,734
t=0,155
p=0,878

* "Independent sample-t" test (t-table value) when comparing two independent

groups with normal distribution with measured values; '""Mann-Whitney U" test

(Z-table value) statistics were used to compare two independent groups with no

normal distribution.

According to the surgical situation carbohydrate (g) , phosphorus, zinc, vitamins A

(mg) , vitamins E , B2, B6, C vitamins, cholesterol, magnesium calcium, and iron values

were not statistically significant (p> 0,05) .

Statistically significant differences were found in terms of energy (kcal) values

according to the surgical situation (Z = -2,898, p = 0.004) . The energy (kcal) value of the

patients who underwent surgery was statistically significantly higher than those who did not

undergo surgery.

There was a statistically significant difference in the protein (g) values of the

patients according to the surgical situation (Z = -2,867; p = 0.004). Protein (g) values of

patients underwent surgery were statistically significantly higher than those without surgery.

22



There was a statistically significant difference in terms of fat (g) values according
to the surgical situation (Z = -2,124, p = 0,034) . The fat (g) value of the patients who
underwent surgery was statistically higher than those who did not undergo surgery.

There was a statistically significant difference in the fiber (g) values of the patients
according to the surgical situation (Z =-2,278, p=0.023) . The fiber (g) value of the patients
who underwent surgery was statistically significantly higher than those who did not undergo
surgery.

There was a statistically significant difference in the carotene values of the patients
according to the surgical situation (Z = -2,239, p = 0,025) . The carotene values of the

patients who underwent surgery were significantly higher than those who did not undergo

surgery.
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Table 4.5. Examination of the nutrition values of the disease according to the surgical

situation in terms of DRI

DRI (Qualification Surgical Status Statistical
Percentages) Non-Surgical (n=46) Surgical (n=58) Analysis*
X+S.D. M[IQR]  X+S.D. M Possibility
[IQR]
Energy 60,38+32,82 65,0 75,34+23,79 75,0 7=-3,064
[50,3] [11,8] p=0,002
Protein 101,28+56,23 123,0 123,09+44,39  127,0 =-2,739
[86,8] [47,3] p=0,006
Fat 75,70+46,27 76,5 90,02+35,99 93,2 7=-2,124
[64,0] [37,5] p=0,034
Carbonhydrate  50,30+27,33 54,0 59,54+19,16 59,0 7=-1,879
[44,0] [13,0] p=0,060
Fiber 38,60+27,05 38,0 47,27+18,20 47,0 7=-2,033
[42,0] [19,0] p=0,042
Cholesterol 108,08+75,23 108,1 92,20+61,60 91,0 t=0,633
[140,0] [114,0] p=0,532
A Vitamin 138,78+165,89 76,0 149,45491,35  133,0 =-0,823
[137,0] [113,5] p=0,411
E Vitamin 82,01+£73,54 62,5 94,57+£56,47 100,0 7=-1,961
[85,5] [93,3] p=0,049
B1 Vitamin 47,07+£45,12 39,0 51,51+30,13 51,0 7=-1,696
[55,3] [22,0] p=0,090
B2 Vitamin 82,00+63,23 67,0 91,72+42,87 87,0 7=-1,299
[123,0] [63,3] p=0,194
B6 Vitamin 58,35+49,32 58,0 69,47+34,64 65,0 7=-0,809
[75,0] [21,0] p=0,418
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C Vitamin 73,66+71,57 56,0 78,18+61,45 58,0 7=-1,626

[80,0] [25,5]  p=0,104
Calsium 64,13+39,53 63,0  73,73£3497 69,0  Z=-1,770
[47,4] [182]  p=0,077
Magnesium 46,06+32,85 440  49,53421,98 480  Z=-0394
[54,0] [13,0]  p=0,693

Phosphorus 125,30484,34  129,0  137,87+£70,83  138,0  t=-0,442
[134,0] [76,0]  p=0,662

Tron 83,48+55,81 89,2  9480+3622 91,0  t=-0,659
[85,0] [40,0]  p=0,515

Zinc 82,37+58,71 73,0 7920+£3532 77,0 t=0,179
[89,0] [29,0]  p=0,859

* "Independent sample-t" test (t-table value) when comparing two independent
groups with normal distribution with measured values; ""Mann-Whitney U" test
(Z-table value) statistics were used to compare two independent groups with no

normal distribution.

There was no statistically significant difference in terms of DRI values of
carbohydrate, cholesterol, phosphorus, zinc, vitamin A, vitamins B1, B2, B6, C vitamins,
magnesium, calcium and iron according to the surgical condition (p > 0.05) .

Statistically significant differences were found in terms of energy (DRI) values of
the patients according to the surgical situation (Z = -3,064, p = 0,002) . The energy (DRI)
value of the patients undergoing surgery is statistically significantly higher than those
without surgery.

Statistically significant differences were found in terms of protein (DRI) values of
patients according to surgical status (Z=-2,739, p =0,006) . Protein (DRI) values of patients
undergoing surgery were statistically significantly higher than those without surgery.

There was a statistically significant difference in terms of fat (DRI) values of the
patients according to the surgical situation (Z =-2,214, p = 0,034) . The fat (DRI) value of

patients undergoing surgery was statistically significantly higher than those without surgery.
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Statistically significant differences were found in terms of fiber (DRI) values
according to the surgical situation (Z = -2,033, p = 0.042). The value of fiber (DRI) of the
patients who underwent surgery was statistically higher than those who did not undergo
surgery.

There was a statistically significant difference in the vitamin E (DRI) values of the
patients according to the surgical situation (Z = -1.961, p = 0.049). The vitamin E (DRI)
value of the patients who underwent surgery was statistically significantly higher than those

who did not undergo surgery.
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S. DISCUSSION and CONCLUSION

Cancer-related deaths have risen to the second place after deaths due to
cardiovascular diseases. Cancer causes morbidity and mortality and therefore presents a
serious problem (93) . Cancer may vary according to the type, age, sex, and geographical
area of the cancer. The rate of incidence varies from 85 to 350 per hundred in the society
(94). It is estimated that the number of cancers will increase in the coming years due to the
increase in the proportion of elderly population and therefore cancer-related morbidity and
mortality will continue to increase progressively (95) .

The age range in which the diagnoses are most visible in those participating

in the study is the age range of 60-70 years. In a similar study conducted in Turkey, 34 of
the 42 gastric cancer patients, 60 of 69 colon cancer patients, 6 of the 10 patients with
pancreatic cancer is the age group of up to 50 years of age and older (96) .

Leandro-Merhi et al. the average age of cancer patients is 57.7 + 13.8 years. 62%
of patients are under 60 years old, 38% are over 60 years old (97).

This study was conducted with 104 oncology patients in Ko¢ University Hospital.
46 patients (44.2 %) were nonsurgical and 58 patients (55.8 %) were surgical. 58 patients
(66.7 %) were male. 39 patients (37,5 %) were in the 60-70 age group and the mean age of
all patients was 62,93+13,03 (years). 51 patients (49 %) were found to be at malnourished
(Table 4.1) .

These results show that cancer diagnosis is more common with later age. This state
of association with later aging can be related to changing nutritional conditions and habits,
physical activity habits, environmental factors and genetic background.

Patrick J. Offer et al. There was no statistically significant relationship between
gender and surgical status in the study titled 'Male Gender Is a Risk Factor for Major
Infections After Surgery' (p> 0, 05) . There was no statistically significant difference in terms
of age according to the surgical situation (p> 0, 05) (98) .

There was no statistically significant relationship between gender and surgical status

(p>0.05).
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There was a statistically significant difference in the age (years) of the patients
according to the surgical situation (Z =-2,168; p = 0,030) . The age (years) of patients who
did not undergo surgery was found to be statistically significantly higher than those who
underwent surgery (Table 4.2.) .

A study conducted in 2018, 64.3% of malnutrition was seen in patients with colon
cancer, pancreas, esophagus, and liver, gall bladder in a study evaluating the feeding of 104
cancer patients. 64.6 % malnutrition was found in lung, neck, breast and other cancer patients
(51).

In the study performed on 388 patients, malnutrition status was evaluated in
postoperative surgical patients. The rate of malnutrition is 15.98 % (62) .

In a study published in 2006, 207 cancer patients were evaluated before and after
radiotherapy. Malnutrition was seen in 26 % of the patients who applied to radiotherapy.
The rate of malnutrition after radiotherapy was 43 %. By a 6-month follow-up, the ratio of
patients with malnutrition decreased to 8%. This prospective study suggests that malnutrition
is a significant problem in cancer patients receiving RT and is evidence of early evaluation
of key nutritional support in undernourished patients (54) .

The effect of chemotherapy on malnutrition was investigated on 153 cancer
patients. It was reported that 37.9% of the patients were inadequate, 34.6% were
malnourished and 27.5% were well fed. It was observed that the incidence of malnutrition
after chemotherapy treatment increased to 46.4% (69) .

In this study, 41 patients (39,4 %) were found to be at risk of malnutrition. 51 patients
(49 %) were found to be malnourished and only 12 patients (11.5 %) were found to be normal
status. Malnutrition and malnutrition risk were observed in 88.5 % of cancer patients in the
study (Table 4.1.) .

Statistically significant differences were found in terms of MNA (score) values of
the patients according to the surgical situation (Z=-4,720; p=0,000) . The MNA (score) value
of patients who do not undergo surgery is statistically significantly lower than those who
undergo surgery. Patients who do not undergo surgical procedures are malnourished, while

patients undergoing surgery are at risk of malnutrition (Table 4.2.) .
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The hospitalized cancer patients were hospitalized for chemotherapy or radiotherapy
if they had not undergone surgery. There were no patients in this study who did not receive
cancer treatment.

In the study conducted in 2012, the Subjective Global Assessment was used to assess
nutritional status in the admission of 818 adults. Malnourished patients ( 29 % ) were in the
longer hospitalization (6.9 = 7.3 days, 4.6 £ 5.6 days, p <0.001) (99) .

Patients who received chemotherapy and radiotherapy were considered to have an
increased risk of malnutrition because of the length of hospital stay.

In a study conducted in 2006, a total of 117 cancer patients were evaluated using
anxiety and depression scale. The majority of patients were receiving chemotherapy for solid
tumors. The mean distress score was 24, 18 (15.38 %) anxiety and 19 (16.23%) depression.
The study may have a high likelihood of overlapping with anxiety, the high psychological
morbidity of the cancer patients and the development of troubles (100).

According to Cancer Research UK, it is common to feel very tired and sad during
radiotherapy. Or you may feel worried and depressed during treatment. Many people who
see radiotherapy share these feelings (101).

Patients receiving chemotherapy and radiotherapy may  experience
neuropsychological problems or unhappiness due to long-term hospitalization. Giving low
scores to subjective questions such as "Self-View of the Nutrition Status" and "In
comparison with other people of the same age, how does the patient consider his / her health
status?" influenced MNA results.

Chemotherapy-induced changes in taste are common in patients. The rate of change
in taste is different (102). Bernhardson et al. (n = 518) patients who were treated with
chemotherapy by patients with different cancers, the rate of non-tastes was 67 % (103).

Study on 184 chemotherapy patients There was a significant difference in terms of
"decrease in intake of basic tastes" between chemotherapy treatment and non-cancer patients
(p <0,05).There was a significant difference in the mean scores of "discomfort" and "general
taste change" subscales (p <0,05) between those with and without mouth sores (104).

According to the American Cancer Society, after surgery, patients may not have a

normal diet due to surgery-related side effects. The ability of the body to use nutrients can
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also be altered by surgery involving any part of the digestive system (mouth, food tube,
stomach, small intestine, pancreas, colon or rectum) (105).

In this study, non-surgical patients were malnourished according to MNA and
surgical patients were at risk of malnutrition. This may be due to loss of appetite due to
deterioration of taste of non-surgical patients due to chemotherapy and radiotherapy.
According to the American Cancer Society, the body's ability to use nutrients can be altered
by surgery involving any part of the digestive system. The results may have changed
according to the surgical area of 58 patients who underwent surgery.

Biochemical tests can be used to assess nutritional status in patients by determining
the levels of nutrients in blood and urine. Accuracy and precision depend on the method
used. The amount of serum protein indicates albumin, transferrin, pre-albumin and retinol
binding protein (RBP). In the evaluation of malnutrition, the transport proteins listed above
are helpful. Albumin and total protein levels are frequently used in the diagnosis and follow-
up of chronic malnutrition (74).

The distribution of the biochemical data of the individuals participating in the study
according to the reference values of the hospital in which the study was conducted is given
in Table 4.3. According to the surgical situation creatinine values was not statistically
significant (p> 0,05). There was a statistically significant difference in the albumin values
of the patients according to the surgical situation (t =-2,100; p = 0,038). The albumin value
of the patients who underwent surgery was statistically significantly higher than those who
did not undergo surgery.

Wu et al. (106) albumin values in the study; nutritional status was measured as 3.5 g
/ dl in normal subjects and 3.1-3.4 g/ dl in those with mildly malnutrition, 2.6-3.0 g/ dl in
those with moderate malnutrition, and 2.5 g/ dl and below in those with severe malnutrition.
Ryuetal. (107) The albumin level of the well-fed patients was 3.86 £ 0.3 g/ dL. The albumin
level of the patients with malnutrition was 3.85 + 0.3 g / dL. It is also possible to see the
negative change in biochemical data that worsens the nutritional status of cancer patients.
The low levels of albumin may be due to the destruction created by cancerous tissue.
Metastasis in the liver, especially where the proteins are synthesized and destroyed, changes

the albumin level (108). The half-life of the albumin is 14-20 days and it is insufficient for
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so long to determine acute changes in nutritional status. Therefore, low albumin may be a
chronic nutritional failure.

In the study of factors affecting mortality in elderly patients, 297 patients aged 65
years and over were included in the study and pre and post-operative information about the
disease was recorded. In one-way analysis, nutritional status, albumin level, creatinine level,
hemoglobin level, and complication were found to be associated with mortality. In
multidimensional analysis, only nutritional status, albumin level and creatinine level were
found to be related to mortality (109). Serum blood urea nitrogen, creatinine, total protein,
albumin, and alkaline phosphatase levels of 24 cancer patients were measured. There was a
significant decrease in albumin levels (p <0.001) and a significant increase in creatinine
levels (p <0.05) (110). In non-surgical cancer patients, creatinine level was found to be 1,
03=+0, 62, while in surgical cancer patients this value was found to be 0,7340,30. Creatinine
values were not statistically different between the surgical conditions (p = 0.280).

In 2003, a study was conducted in which the antioxidant chemotherapy effect was
monitored. Patient 1 started oral high dose antioxidant treatment during his treatment. This
consisted of oral vitamin C, vitamin E, beta-carotene, coenzyme Q-10 and a multivitamin /
mineral complex. Patient 2 was supplemented with oral antioxidants immediately prior to
starting chemotherapy, including vitamin C, beta-carotene, vitamin E, coenzyme Q-10 and
a multivitamin / mineral complex. As a result of this study, the safety and efficacy of
chemotherapy were evaluated as positive when antioxidants were added to a newly
diagnosed ovarian cancer at the University of Kansas Medical Center (111). Van Stijn et al.
mentions significant decrease in the plasma level of glutamine, cysteine, vitamin C, vitamin
E, beta carotene, zinc, and selenium on the first day after surgery in a series of upper
gastrointestinal cancer patients (112). In a study of 507 patients (265 colon cancers, 242
rectal cancers) in Japan, rectal cancer was associated with a high concentration of carotene
and meat consumption and decreased risk of rectal cancer (113).

In this study, average, minimum, maximum and standard deviation levels of daily
energy and nutrient intake obtained by 3-day nutrient consumption records of the individuals
were calculated (Table 4.5) and the recommended amounts and coverage percentages were

found in RDA (Table 4.5).
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Statistically significant differences were found in terms of energy (kcal) values
according to the surgical situation (Z = -2,898, p = 0.004). The energy (kcal) value of the
patients who underwent surgery was statistically significantly higher than those who did not
undergo surgery. Mean energy intake of surgical patients was 1455, 854+436, 55 kcal; non-
surgical cancer was 1173, 87+634, 67 kcal, and the acceptance percentages according to
RDA were 75, 34+23,79 and 60,38+32,82, respectively.

There was a statistically significant difference in the protein (g) values of the
patients according to the surgical situation (Z = -2,867; p = 0.004). Protein (g) values of
patients underwent surgery were statistically significantly higher than those without surgery.
Mean protein intake of surgical patients was 70, 36+ 25, 02 gr; non-surgical cancer was 57,
87+32,02 gr , and the acceptance percentages according to RDA were 123,09+44,39 and
101,28456,23, respectively.

Surgical cancer patients and non-surgical cancer patients have been observed to meet
protein requirements. Meyerhardt et al. In studies of cancer patients, total energy intake was
1791 kkal (114). The sources of proteins are divided into vegetable and animal. The richest
of vegetable sources are dry legumes, nuts, seeds, cereals and various vegetables and fruits.
Animal sources are various meats, milk and products. Protein-rich foods, especially those of
animal origin, are also rich in fat content and provide high energy. It has been reported that
protein intake imbalance usually correlates with larynx, pancreas, colon, rectum, breast,
endometrium, prostate and kidney cancers (115).

In a study entitled "Defining the Role of Dietary Intakes in Cancer Cachexia"
published in the journal Clinical Nutrition in 2016 and held at the Jewish General Hospital
in Montreal, the effects of energy and protein consumption of cancer patients on anorexia
and cachexia status were investigated. In this study, the energy and protein that patients
should take are at least 30 kcal / kg and 1.3 g protein / kg, respectively. With reference to
this recommendation, the food consumption records of patients were checked for six years
from November 2009 to March 2015. As a result of this study, in the case of 405 cancer
cases, 320 of the data could be reached. Only 17% stated that they could achieve the
recommended energy and protein values, 26.9% had very bad nutrition and the rest had low

protein and low energy feed (116).
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There was a statistically significant difference in terms of fat (g) values according
to the surgical situation (Z = -2,124, p = 0,034). The fat (g) value of the patients who
underwent surgery was statistically higher than those who did not undergo surgery. ). Fat
consumption values of patients underwent surgery were statistically significantly higher than
those without surgery. Mean fat intake of surgical patients was 59,05+23,64; non-surgical
cancer was 49,68+30,27 g , and the acceptance percentages according to RDA were
90,02435,99 and 75,70+46,27, respectively.

The study was carried out with a total of 50 oncology patients, 26 males and 24
females, who had been referred to Ankara S6giitozii Bayindir Hospital oncology department
from 01 July 2014 to 01 October 2014 and newly diagnosed by the doctor. In the study, the
patients had three days of food consumption records before and after treatment. The average
total fat consumption of female patients by diet; 56.6 + -20.7g (14.7% of the total energy)
before treatment and 53.4 + -17.9g (14.2% of the total energy) after the treatment. The
average total fat consumption of male patients in the diet; Before treatment, 61.9 + 23.4 g
(14.0% of the total energy) was found to be 50.3 + - 22.0 (12.9% of the total energy) after
the treatment. The difference was statistically significant (p <0.05) (117).

There was a statistically significant difference in the fiber (g) values of the patients
according to the surgical situation (Z = -2,278, p = 0.023). The fiber (g) value of the patients
who underwent surgery was statistically significantly higher than those who did not undergo
surgery. The fiber (g) value of the patients who underwent surgery was statistically higher
than those who did not undergo surgery. Fiber values of patients underwent surgery were
statistically significantly higher than those without surgery. Mean fiber intake of surgical
patients was 13, 30+ 6,07; non-surgical cancer was 10,33+7,24 g , and the acceptance
percentages according to RDA were 47,27+18,20 and 38,60+27,05, respectively.

A total of 50 oncology patients, 26 males and 24 females, who applied to Bayindir
Hospital's Oncology Department and newly diagnosed, were performed. Fiber consumption
was 10.0 gr before treatment and 7.9 gr after treatment (p <0.05) (117).

Micronutrients are required for the metabolism of macro-nutrients taken on a diet.
These are vitamins and minerals. Vitamins function by their own structure or coenzymes.
The inability or imbalance of these nutrients, which have important functions in organism,

is important in protecting and treating various diseases. If the general functions are
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summarized; in cell proliferation and in the development of cells, in the formation and
preservation of cell membrane structure, in the formation of immunomodules and in gene
transcripts. Micronutrients are also required for the protection of cancer; to prevent
carcinogenesis, to increase detoxification, to control cell replication, malignancy and
change, and to provide intercellular communication (117).

In this study, some vitamin and mineral intake of patients were found to be lower
than recommended (Table 4.5). Non-surgical cancer patients received 39% B1 vitamins,
58% B6 vitamins and 56% vitamin C; surgical cancer patients’ respectively 51%, 65% and
58% of the vitamins were taken. There was no significant difference in vitamin intake among
surgical interventions (p> 0.05).

Epidemiological studies suggest that there is an inverse relationship between vitamin
D and colon and rectum cancers (118). In addition, vitamin C and B-carotene of Helicobacter
pylori-associated cancers reduce this risk (119).

When minerals are evaluated; 83% of iron, 63% of calcium, 44% of magnesium
and 73% of zinc were met in non-surgical cancer patients. In surgical cancer patients, 94%,
69%, 48% and 77% respectively were met. There was no significant difference between
minerals and surgical status (p> 0.05).

In this study, the nutritional status of cancer-diagnosed, surgical and non-surgical
cancer patients was determined. Their inadequate and unbalanced diet as their lifestyle may
also be a risk factor in the development of their disease. In addition, patients may have
decreased nutrient intake as a result of illness. The necessity of hunger for some analyzes
and tests of patients and the dissatisfaction with hospital food in general may also be the
reasons for the decline in food consumption.

Fat-free milk powder (49-52% lactose, 26-28% casein, 6-7% whey protein, 0.7%
1.3 fats and 1200-1300mg / 100g calcium), the calcium mineral taken from a study showed
that it reduced the risk of colon cancer (115).

In a study conducted in Japan, a significant correlation was found between dietary
magnesium intake and decreased risk of colorectal cancer in men (120).

Over the past two decades, a significant increase in the life span of patients has been
achieved with multifaceted treatment approaches that are effective for cancer patients,

whereas nutritional problems related to cancer and cancer treatment have begun to emerge
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as important causes of morbidity and mortality. Early identification of nutritional
deficiencies and initiation of nutritional support are important for reducing the risk of
malnutrition after surgery, increasing the response to chemotherapy, reducing infection
rates, increasing clinical response and life span. In this direction, nutritional screening tests
should be effectively used to reduce and prevent the mortality and morbidity of diseases that
are recurred during hospitalization, hospitalization, and hospitalization.

Malnutrition screening tests may not be very effective unless they detect potential
malnutrition problems if they are not repeated at regular intervals. Particularly in cancer
patients, hospitalization and screening tests should be performed and patients should be
followed up for malnutrition and necessary interventions should be done early. Screening
tests should be repeated at least once a week while the patient remains hospitalization. In
this case, many complications that may develop after surgery can be prevented, the length
of stay in the hospital can be shortened and this can contribute to the decrease of health
expenditures. Determining these is related with all the health personnel in contact with the
patient and especially the dietician and doctor in the treatment. Protocols should also be

established for the routine use of screening tests in hospitals and all health care facilities.
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7. APPENDICES

ANNEX 1: Ko¢ University Biomedical Research Ethics Committee Decision
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ONIVERSITEST

ETiK KURUL KARARI

Toplanti Tarihi: 18.09.2017
Karar No: 2017.135.1IRB2.046
Sorumlu Arastirici Aslihan Yagciogiu
Arastirma Bashg: Cerrahi Islem Gegirmis ve Cerrahi Islem Gegirmemis Onkolgji
Hastalarinda Malnutrisyon Durumunun Saptanmasi
| Baslangig tarihi: 20.09.2017 j‘
Etik Kurul izninin saresi: 1 yil (Uzatma hakki mevcut olarak)

Kog Universitesi Etik Kurulu'na degerlendirilmek Gzere bagvuruda bulundugunuz yukarida kinyesi yazili
projenizin basvuru dosyasi ve ilgili belgeleri, Universitemiz “Biyomedikal Aragtirmalar Etik Kurulu” tarafindan
aragtirmanin gerekge, amac, yaklagim ve yontemleri dikkate alinarak incelenmistir.

Yapilan inceleme sonucunda caligmanin gerceklestirimesinde etik ve bilimsel sakinca bulunmadigina karar
verilmigtir.
Notlar:
* Aragtirma baslangig tarihinin 6 aydan daha fazla gecikmesi durumunda Etik Kurul'a basvurularak
tarihlerin degistiriimesi gereklidir.
* Etik Kurul incelemesi ve onayi olmadan bu arastirmada kullanilan prosedurler, formlar ya da
protokollerde herhangi bir degisiklik yapilamaz.
* Etik bakimdan sorun ¢ikmasi ya da sUpheli bir olay/beklenmeyen etki gorulmesi durumunda derhal
etik kurul bilgilendirilmelidir,
* Arastirmanin gerceklestirilecegi birimlerin yoneticilerinden de ayrica izin alinmasi gerekli olabilir.

Saygilarimia,

wotre
Hakan S. Orer
Baskan

Kog Universitesi Etik Kurullan Sekreteryau T: 0212 338 11 76 chr@ku.edu.tr



ANNEX 2: Informed Consent Form

Yeditepe UniversitesiBeslenme ve Diyetetik Béliimii yiiksek lisans dgrencisi Dyt.
Aslihan Yagcioglu tarafindan yiiriitiilen, Ko¢ Universitesi Etik Kurullari’nin /Etik Kurul
onay numarasi] sayih onayi ile izin verilen,Cerrahi Islem Gecirmis ve Cerrahi Islem
Gegirmemis Onkoloji Hastalarinda Malnutrisyon Durumunun Saptanmas: baslhikl

arastirmaya katiliminiz rica olunmaktadir.

Bu arastirmaya tamamen kendi iradenizle, herhangi bir zorlama veya mecburiyet
olmadan goniillii olarak katiliminiz esastir. Liitfen asagidaki bilgileri okuyunuz ve katilmaya

karar vermeden 6nce anlamadiginiz her hangi bir husus varsa ¢ekinmeden sorunuz.
CALISMANIN AMACI (Neden boyle bir arastirma yapmaya gerek duyuldu?)

Bu ¢alismanin amaci onkoloji hastalarindaki tedavi seklinin hastalarin beslenme
durumlarina etkisini arastirmaktir. Onkoloji hastalarinda tedavi siiresince kilo
kaywplar: goriilmektedir.  Bu ¢alismada tani konulmas: ile erken beslenme
tedavisinin onemi vurgulanacaktir. Cerrahi islem gecirmis ve gecirmemis onkoloji

hastalar: arasindaki beslenme farkina bakilacaktir.
PROSEDURLER
Bu caligmaya goniillii katilmak istemeniz halinde yiiriitiilecek ¢alismalar soyledir:

Hastalarin  biyokimyasal bulgular: (sistemden bakilacak, ayrica miidahalede
bulunulmayacak) alinacaktir ve 3 giinliik hastanin/refakatcinin tutacagi besin
tiiketim kaydi ile beslenme durumlar: degerlendirilecektir. Hastalara MINA (Kiigiik
Beslenme Degerlendirmesi) adinda mini bir anket uygulanacak ve bu anket ile

hastalarin beslenme durumlar: saptanacaktir.
OLASI RiISKLER VE RAHATSIZLIKLAR

Hastaya, hastaligin gerektirdigi rutin islemler uygulanacak ve hastanin tedavisinde
degisiklik olmayacaktir. Calismanin hastanin tedavisini etkileyecek herhangi bir

riski bulunmamaktadir.
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TOPLUMA VE/VEYA DENEKLERE OLASI FAYDALARI

Onkolojideki cerrahi islem gormiis ve gérmemis hastalarin beslenme durumlarinin
saptandigr bu ¢alisma bu konu tizerindeki az sayidaki calismaya katki saglayacaktir
ve ileride yapilacak ¢alismalara yol gostererek destek olacaktir. Bu ¢alisma ile
kanser tiirlerinde uygulanan tedavinin beslenmeyi nasil etkiledigi sorusuna cevap
alimacaktir. Kanser sebebiyle cerrahi islem gormiis veya kansertanisi alip cerrahi
islem gecirmeyen/gegiremeyen hastalarin beslenme durumlari arasindaki fark

saptanacaktir.
GIZLILIK
Bu calismayla baglantili olarak elde edilen ve sizinle 6zdeslesmis her bilgi gizli

kalacak, 3. kisilerle paylagilmayacak ve yalnizca sizin izniniz ile ifsa edilecektir.

Hasta veya refakatcisindan alinan bilgiler bilgisayar sisteminde sifre ile korunacaktir.
Isim, soyad, imza ve hasta bilgilerine yalmizca arastirmact ulasabilecektir. Saghk
Bakanhgimin olusturdugu ‘Klinik Arastirmalar Hakkinda Yonetmelik’ mevzuatina

uygun olarak ¢alisma yapilacak ve géniillii haklarinin korunmasi saglanacaktir.
KATILIM VE AYRILMA

Bu c¢aligmanin i¢inde olmak isteyip istemediginize tamamen kendi iradenizle ve etki
altinda kalmadan karar vermeniz Onemlidir.Katilmaya karar verdikten sonra,
herhangi bir anda sahip oldugunuz herhangi bir hakki kaybetmeden veya herhangi

bir miieyyideye maruz kalmadan istediginiz zaman ayrilabilirsiniz.
ARASTIRMACILARIN KiMLIiGi

Bu arastirma ile ilgili herhangi bir sorunuz veya endiseniz varsa, liitfen iletisime

geciniz:

Dyt. Aslihan YAGCIOGLU

e-mail: ayagcioglu@kuh.ku.edu.tr
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Yukarida yapilanagiklamalar1 anladim.Sorularim tatmin olacagim sekilde yanitlandi.
Diledigim zaman ayrilma hakkim sakli kalmak kosulu ile bu ¢aligmaya katilmay1

onayliyorum. Bu formun bir kopyasi da bana verildi.

Katilime1 Adi-Soyadi

Katilime1 Imzasi Tarih

Arastirmacinin Imzasi Tarih
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ANNEX 3: 3 Daily Food Consumption Form

SABAH

ARA

OGLE

ARA

AKSAM

GECE

GUN

11.

GUN

22,

GUN

33.
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BESIN TUKETIMLERINI YAZARKEN ASAGIDAKI ACIKLAMAYA UYGUN
OLARAK YAZINIZ

EKMEK ; 1 INCE DILIM=25 GR, | PARMAK KALINLIGINDA 1 AVUC iCi
GENISLIGINDE

CORBA ; KEPCE

PILAV-MAKARNA ; TEPELEME YEMEK KASIGI

MEYVE ; ADET (ORTA BOY, KUCUK BOY)

MEYVE SUYU ; CESIDI VE MIKTARI

SEKER ; ADET VE TATLI KASIGI

ET-TAVUK-BALIK ; KOFTE BUYUKLUGUNDE

PEYNIR ; KIBRIT KUTUSU KADAR VE CESIDI (TULUM, KASAR, BEYAZ)

YUMURTA ; ADET

SUT-YOGURT ; SU BARDAGI VEYA CAY BARDAGI

PATLAMIS VEYA TAZE MISIR ; SU BARDAGI VEYA ADET

BiSKUVI-DONDURMA-CIKOLATA ; CESIDI VE MIKTARI

KURUBAKLAGILLER ; YEMEK KASIGI
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KURUYEMISLER ; ADET VEYA CAY BARDAGI VE CESIDI

BAL-RECEL-PEKMEZ ; TATLI VEYA YEMEK KASIGI

YAG ; SILME TATLI VEYA YEMEK KASIGI VE CESIDI

ZEYTIN ; ADET VE CESIDI
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ANNEX 4: The Questionnaire Form

Mini Nutritional Assessment

MNA®

Soyad:

Ad:

Cinsiyet: Yas: Agirlik, kg:

Boy, cm: Tarih:

Asagidaki sorular kutulara uygun rakamlari yazarak yanitlayin. Yazdiginiz rakamlari toplayin. Eger Tarama puani 11 veya altinda ise Malnutrisyon

Gasterge Puani'ni elde etmek igin degerlendirmeye devam edin.

Tamara

A Son lg ayda istahsizliga, sindirim sorunlarina, gigneme
veya yutma zorluklanna bagh olarak besin aliminda bir
azalma oldu mu?

0 = besin aliminda siddetli diisls
1 = besin aliminda orta derece disiis
2 = besin aliminda diisis yok ]

B Son ¢ ay icindeki kilo kaybi durumu

0 =3 kg'dan fazla kilo kaybi

1 = Bilinmiyor

2 =1-3 kg arasinda kilo kaybi

3 = Kilo kaybi yok ]
C Hareketlilik

0 = Yatak veya sandalyeye bagimh
1 = Yataktan, sandalyeden kalkabiliyor ama evden disariya
gikamiyor
2 = Evden digan gikabiliyor
D Son li¢ ayda psikolojik stres veya akut hastalik sikayeti
oldu mu?
0=Evet 2=Hayr
E Noropsikolojik problemler
0 = Ciddi bunama veya depresyon
1 = Hafif diizeyde bunama
2 = Higbir psikolojik problem yok D
F Viicut Kitle Indeksi (VKI) = (Viicut agirhgi-kg) / (Boy'un
metre)*
0 = VKI 19'dan az (19 dahil degil)
1 =VKIi 19'la 21 arasi (21 dahil degil)
2 =VKI 21'le 23 aras (23 dahil degil)
3 =VKI 23 ve (izeri D

Tarama puani (tamami en ok 14 puan)

12-14 puan: Normal nitrisyonel durum
8-11 puan: Malniitrisyon riski attinda
0-7 puan: Malnitrisyonlu

Daha kapsamli bir degerlendirme icin G-R sorulanini cevaplayiniz

Degerlendirme

G Bagimsiz yasiyor (bakimevinde veya hastanede degil)
1=Evet 0= Hayr

H Giinde 3 adetten fazla receteli ilag alma
0=Evet 1=Hayr

|  Basi yarasi veya deri Ulseri var
0=Evet 1= Hayr

Ref. Velias B, Villars H, Abellan G, et al. Overview of MNA® - its History and
Challenges. J Nut Health Aging 2006; 10: 456-465
Rubenstein LZ, Harker JO, Salva A, Guigoz Y, Vellas B. Screening for
Undernutrition in Geriatric Practice: Developing the Short-Form Mini
Nutritional Assessment (MNA-SF). J. Geronl 2001; 56A: M366-377.
Guigoz ¥. The Mini-Nutritional Assessment (MNA®) Review of the Literature
~ What does it tell us? J Nutr Health Aging 2008; 10: 466-457.
® Société des Produits Nestlé, S.A., Vevey, Switzedand, Trademark Owners
© Nestlé, 1994, Revision 2006. N67200 12/99 10M
Daha fazla bilgi igin: www mna-elderly.com

J Hasta giinde kag 6giin tam yemek yiyor?

0= 18gin
1= 2 6giin
2= 3 6giin [

K Protein alim igin secilen besinler

. Gunde en az bir porsiyon sit Urini
(sit, peynir, yogurt) tiketiyor

. Haftada iki veya daha fazla porsiyon
kuru baklagil veya yumurta tiketiyor

. Her giin et, balik veya beyaz et tiiketiyor

0.0 = Eger evetsayisi 0 veya 1 ise

0.5 = Eger evet sayisi 2 ise

1.0 = Eger evet sayisi 3 ise

Evet O Hayir O

Evet O Hayr O
Evet O Hayr O

ao4d

L Her gln iki veya daha fazla porsiyon meyve veya sebze tuketiyor

0 =Hayir 1=Evet

M Her gun ka¢ bardak sivi (su, meyve suyu, kahve, ¢cay,siit, vb.)

tiketiyor?

0.0 = 3 bardaktan az
0.5 = 3-5 bardak

1.0 = 5 bardaktan fazla

0o

N Yemek yeme sekli nasil?

0 = Yardimsiz yemek yiyemiyor
1 = Guglikle kendi kendine yemek yiyebiliyor ama zorlaniyor
2 = Sorunsuz bir bicimde kendi kendine yiyor

O Beslenme durumu ile ilgili diistincesi

0 = Kétii beslendigini diistiniyor

1 = Kararsiz
2 = Kendisini higbir beslenme sorunu olmayan bir kisi
olarak gortiyor (]

P Ayn yastaki kigilerle karsilagtinidiginda, saghk durumunu nasil
degerlendiriyor?

0.0 = lyi degil

0.5 = Bilmiyor

1.0 = lyi

2.0 = Cok iyi 0.0
Q Kol gevresi (cm)

0.0 = 21'den az

0.5=21-22

0.0

1.0 = 22 veya daha fazla

R Baldir gevresi (cm)
0=31denaz
1 = 31 veya daha fazla O

oo o
Ooo.oOd
oo.a

Degerlendirme (en fazla 16 puan)

Tarama puani

Toplam degerlendirme (en fazla 30 puan)

Malnutrisyon Gosterge Puani

24 to 30 puan |:| Normal nitrisyonel durum
17 to 23.5 puan |:| Malnutrisyon riski altinda
17 puandan asagi (| Malnitrisyonlu
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ANNEX 5: Reference Intervals For Biochemical Values

Biochemical Values Classification
Albumin (g/dL)

<3.5 Low

34-5.2 Normal

>5.2 High
Kreatinin (g/dL)

<0.9 Low

0.9-1.3 Normal

>1.3 High
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ANNEX 6: Curriculum Vitae

PERSONAL INFORMATION

Name Aslihan Surname YAGCIOGLU

Birth Place ISTANBUL Birth Date 15.07.1993

Identification

Nationality Turkey number 36460692646

E-mail aslihanyagcioglu@gmail.com |Phone Number 05321551793
EDUCATION

DEGREE|DEPARTMENT/COLLEGE UNIVERSITY/INSTITUTION DATE

Master |Nutrition and Dietetics Yeditepe University 2018

License |Nutrition and Dietetics Yeditepe University 2016
WORK EXPERIENCE

Statu Hospital Years
Dietitian Kog¢ University Hospital 2017-...

PLEASE INDICATE IF YOU HAVE ATTENDED GCP COURSE or CITI
TRAINING

DATE TITLE OF THE COURSE

February 2014 3. National Healthy Living Symposium, Sports Dietitian Course,
Acibadem University

June-July 2014 Boston Embassy English Language School

Istanbul Biennial Nutrition and Health , Public Health Agency of
November 2014 Turkey

EASO-Obesity Management Task Force Teaching Course , Turkish
November 2014 Foundation for Diabetes and Obesity

VI. National Obesity Congress, Turkish Foundation for Diabetes and
November 2014 Obesity
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November 2014
February 2015
March 2016
March 2016
March 2016
July 2016

April 2018

Bariatric Surgery Dietitian Course ,Turkish Foundation for Diabetes
and Obesity

4. National Healthy Living Symposium, from obesity to anorexia
Eating Disorders, Acibadem University

Bariatric Surgery Course, Acibadem University

Carbohydrate Counting Course, Acitbadem University

5. National Healthy Living Symposium, Current Topics in Nutrition
and Dietetics, Acitbadem University

European Obesity Summit, European Association for the Study of
Obesity, Sweden

54. Antalya National Diabetes Congress
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