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ABSTRACT (ENGLISH) 
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Asst. Prof. TIPPAWAN SIRITIENTONG, Ph.D. Co-advisor: Asst. Prof. NUTTHADA AREEPIUM, 
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Colorectal cancer treatment usually involves surgical resection following by adjuvant 

chemotherapy. Pathology and treatment are major causes of malnutrition. Therefore, this group 
of patients should receive specific nutritional counseling. Changes in eating behavior occur when 
the patients perceive the benefits of changes. Dietary perceptions information is useful in 
nutrition care. The aim of this prospective study was to examine the effect of individualized 
nutritional counseling on the nutritional status and dietary perceptions of 35 colorectal cancer 
patients receiving adjuvant chemotherapy at King Chulalongkorn Memorial Hospital from March 
to November 2019. The data were collected during the first to the third cycles of FOLFOX 
chemotherapy regimens. The result showed that 60% of patients were normal nutritional status 
at baseline. Although the patients received nutritional counseling, only 37% of the patients 
remained normal nutritional status at the end of the study. Patient’s weight and body mass 
index increased significantly in 74% of the patients (p = 0.032, 0.017; respectively). This weight 
gain caused by patients’ intake was higher than their requirements. Patients increased proteins 
intake significantly after nutritional counseling (p < 0.001). The result of the patient’s dietary 
perceptions showed that the patients increased awareness of diets after nutritional counseling. 
Patients realized that using supplements foods during received chemotherapy may affect their 
treatment. Patients had more knowledge to choose diversity foods and adjusted to themselves 
without affecting their lifestyles. Nutritional counseling should concern both the quantity and 
the quality of diets.  In addition, nutrition counseling help to improve the patient's knowledge 
and self-efficacy during treatment. 
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CHAPTER I 

INTRODUCTION  

1.1 Background and rationale 

The malnutrition rate in colorectal cancer patients was considered as high as 

34.8-73.3%1-3. Cancer pathology and treatment are major causes of malnutrition in 

colorectal cancer patients. Cancer is a systemic disease which the inflammatory 

cytokine may affect the metabolic systems. Cancer obstructions may cause bowel 

habit change and disturb absorptive functions. Colorectal cancer treatment usually 

involves surgical removal of the tumors, following by adjuvant chemotherapy to 

terminate any remaining cancer cells. Surgery causes detrimental effects by changes 

in the anatomy and function of the gastrointestinal tract. Removal of cancer in the 

gastrointestinal tract causes loss of absorptive areas leading to deficits of water and 

electrolytes. Postoperative stress significantly inhibits bowel motility and decreases 

colon contractility. In addition, adjuvant chemotherapy may cause side effects such as 

diarrhea, nausea, vomiting, loss of appetite, dry or sores in the mouth that reduce 

patient’s dietary intake4. These nutritional problems then negatively influence on 

cancer treatment response. Colorectal cancer patients with poor nutritional status are 

predictive for less tolerance of chemotherapy and associated with an increased 

mortality risk5. Therefore, nutrition care along with chemotherapy is necessary to 

ensure that the patients are able to receive complete chemotherapy regimens.  
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The colorectal cancer patients treated with adjuvant chemotherapy are required 

comprehensively specific nutritional care at once. 

Nowadays, enhanced recovery after surgery (ERAS) protocols are widely 

accepted. Early oral nutrition is one of the key components. The normal food is 

recommended to start as soon as possible after surgery. However, types and amounts 

of oral intake should be adapted according to gastrointestinal function and individual 

tolerance6. Postoperative colorectal cancer patients should start eating easy-to-digest 

diets with limit fiber and fat. When adjuvant chemotherapy is assigned, the immune 

system of the patients can be weakened. Proper food safety practices are 

recommended in these patients to prevent foodborne illness7. Encouraging intake of 

calories dense (25 to 30 kcal/kg/day) and high protein diet (1.5 to 2.0 g of 

proteins/kg/day) are also recommended to increase immune defense and reduce the 

risk of sarcopenia8. Obviously, diet in colorectal cancer patients undergoing adjuvant 

chemotherapy is unique. It integrates the concepts of diet during chemotherapy and 

diet after surgery. Therefore, the patients should receive an individualized nutritional 

counseling which is specific to the disease and patient conditions. Individualized 

nutritional counseling may help the patients comply with the concepts. An in-depth 

counseling may explain the harder ship to life and diet modifications provides an 

upcoming outcome of adjuvant chemotherapy. The results may provide an interesting 

idea about how the patients cope with the complexity of diet to improve their 

nutritional status. According to the health belief model, health behavior change 
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depends on whether the patient perceives the benefits of action or barriers to action. 

These dietary perceptions affect eating behavior change. Dietary perceptions can be a 

primary source of data for future research and patient care. To our knowledge, no 

previous study reported dietary perceptions of colorectal cancer patients during 

adjuvant chemotherapy. This study aims to improve the nutritional status with 

nutritional counseling in colorectal cancer patients undergoing adjuvant chemotherapy 

and to investigate the patient’s dietary perceptions. 

 
1.2 Objectives of the study  

Primary objectives 

- To study the effect of individualized nutritional counseling on the nutritional 

status of the colorectal cancer patients undergoing adjuvant chemotherapy 

- To study dietary perceptions in colorectal cancer patients undergoing 

adjuvant chemotherapy 

Secondary objectives 

- To collect the incidence of adverse events in colorectal cancer patients 

undergoing adjuvant chemotherapy 

- To develop the dietary handbook and evaluate the patients’ satisfaction in 

colorectal cancer patients undergoing adjuvant chemotherapy 
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1.3 Benefits of the study 

Patients in the research comprehensively received individualized nutritional 

counseling. The patients may have better nutritional status and tolerate to 

chemotherapy treatments. The patients received the recommendation on how to 

manage their adverse symptoms resulting from treatment. Moreover, this study 

provided the dietary perceptions in colorectal cancer patients undergoing adjuvant 

chemotherapy data, which can be a primary source of data for future research and 

patient care. The dietary handbook for colorectal cancer patients undergoing adjuvant 

chemotherapy from this study may be useful to this group of patients. 

 
1.4 Operational definition of terms 

Colorectal cancer patient undergoing adjuvant chemotherapy is a colorectal 

cancer patient who receives chemotherapy after surgery. It aims to terminate any 

remaining cancer cells to reduce the chance of disease recurrence and increase 

survival9. 

Dietary perceptions are the ways of regarding, understanding or interpreting on 

patient’s dietary. It is influenced by the selection process based on the health belief 

model concept10. Changing in food consumption behaviors will occur only when a 

patient has perceived the effect of appropriate behavior. There are many aspects of 

perception including patient’s idea, feeling, function and expectation. In this study, 
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IFFE was used as a tool to explored patient's dietary perceptions. IFFE is a concept to 

encourage understanding and finding of the suffering due to illness and treatment. 

Dietary knowledge is a patient’s diet knowledge during adjuvant 

chemotherapy. 

Eastern Cooperative Oncology Group (ECOG) is a standard criterion to describe 

a patient’s level of functioning. ECOG has scores from 0 to 100 which refers to a 

patients ability to care for themself, daily activity, and physical ability11. 

Nutritional status is the stage of a person’s health in terms of the nutrients in 

his or her diet. Normal nutritional status is managed by balanced diet consumptions 

and normal utilization of nutrients12. In this study, Nutrition Alert Form (NAF) was 

applied in this research. The score are interpreted in NAF-A (normal to mild 

malnutrition), NAF-B (moderate malnutrition),  and NAF-B (severe malnutrition)13.  

The neutropenic diet is a diet that widely recommended for patients at risk of 

neutropenia. Many institutions recommend the neutropenic diets for cancer patients 

undergoing chemotherapy. The main idea of the neutropenic diets generally minimizes 

the overall content of microorganism in foods. Foods that are avoided include fresh 

produce, uncooked meats and eggs, aged cheeses, yogurt, fresh juice, raw honey, 

herbs, spices, and nuts14.                         .



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

CHAPTER II 

REVIEW LITERATURE 

2.1 Colorectal cancer 

2.1.1 Colorectal cancer 

Colorectal cancer is a disease which malignant cells grow in the tissues of the 

colon or rectum.  It covers from the large intestine to the final part of the 

gastrointestinal system. The incidence and mortality rates of colorectal cancer are vary 

marked around the world. Globally, colorectal cancer is the third most commonly 

diagnosed cancer in males and the second in females, with 1.8 million new cases and 

almost 861,000 deaths in 2018 according to the World Health Organization database. 

Incidence rates are substantially higher in males than in females15. The incidence of 

the disease rate in Thailand is nearby the global data. Colorectal cancer is also the 

third most newly diagnosed, with 436 new cases in 2018. It accounts for 14.91% of all 

new cancer cases16. 

Colorectal cancer risk factors consist of both modifiable and unmodifiable risk 

factors. The unmodifiable risk factor such as older age is an influence. Colorectal 

cancer diagnosis increases after the age of 40 years and rises sharply after the age of 

50 years. Family history of colorectal cancer, colon polyps, chronic inflammatory 

bowel diseases are inherited genetic conditions which increase the risk of colorectal 

cancer17. However, more than half (55%) of colorectal cancer are attributable to 
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modifiable risk factors. Modifiable factors that increase risk of colorectal cancer include 

obesity, physical inactivity, long-term smoking, overconsumption of red or processed 

meat, low calcium intake, moderate to heavy alcohol consumption, very low intake 

of fruits, vegetables and whole-grain fiber18. From previous studies, it is confirmed that 

proper diets are an important factor that can help reduce the risk of disease and 

recurrence. 

2.1.2 Colorectal cancer treatment  

Surgery is the most common treatment for colorectal cancer. However, for 

patients whose cancer penetrate to the bowel wall deeply or spread to other parts of 

the body, chemotherapy regimen may add on. The adjuvant chemotherapy is a 

chemotherapy regimen provided after surgery. It aims to terminate any remaining 

cancer cells that cannot be removed by surgery alone. Adjuvant chemotherapy may 

combine with targeted therapy or immunotherapy which are the newer options for 

some advanced cancers19, 20.  

Among the chemotherapy regimens, a combination of folinic acid (FOL),  

5-fluorouracil (5-FU), and oxaliplatin (OX) called FOLFOX, is the most studied and 

effective chemotherapy regimen for colorectal cancer patients. The regimens 

effectively increase the progression-free survival in colorectal cancer patients21. There 

are two common types of FOLFOX regimens including FOLOFOX4 and modified 

FOLFOX6 (mFOLFOX6). The details of the two regimens are shown in Figure 122. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 

 
 

Figure  1 Treatment schematic for FOLFOX4 and mFOLFOX6 regimens 
*FOL - Folinic acid, 5-FU - 5-Fluorouracil, OX - Oxaliplatin, CI - Continuous infusion 

 
The therapies are administered on the first day and repeated on the second 

day of a 14-day treatment cycle, and then continued for 12 cycles. Routine antiemetic 

prophylaxis with ondansetron and dexamethasone is provided. Normally, adjuvant 

chemotherapy should be started within about 6 to 8 weeks after surgery and continue 

for approximately 6 months19, 20.  
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2.2 Nutritional status 

Undernourishment is one of the complication events in colorectal cancer 

patients. It can be the first symptom to reveal the presence of the disease. Malnutrition 

leads to impairment of immune functions, performance status, muscle function, and 

quality of life. When malnutrition establishes during chemotherapy, it is necessary to 

reduce the dose or modify the schedule of the cytotoxic regimens. Reductions in the 

chemotherapy dose intensity motivate the inefficacy of treatment and reduce disease-

free survival23. The nutritional status of colorectal cancer patients undergoing adjuvant 

chemotherapy is affected by many factors such as treatments and cancer itself.  

2.2.1 Effects of cancer on nutritional status 

Malnutrition in cancer patients is unlike simple malnutrition. The negative 

energy balance and skeletal muscle loss are observed in these patients. It is driven by 

a combination of reduced food intake and metabolic derangements which may be a 

factor from patients or tumors. Catabolic alterations in cancer patients caused by many 

factors. Firstly, inadequate nutritional intake is observed frequently in patients with 

cancer and it is associated with weight loss. The causes of impaired intake are complex 

and multifactorial. Reduced food intake is caused by primary and secondary 

impairments. The primary impairment involves the consequence of disturbances in 

synaptic transmission in brain regions causing anorexia. The secondary impairments 

compound with the circumstance of oral intake impairments includes intestinal 
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obstruction, malabsorption, constipation, diarrhea, nausea, vomiting, reduced intestinal 

motility, and uncontrolled pain. Secondly, muscle protein depletion commonly occurs 

in cancer patients. Studies of the body composition of patients with cancer revealed 

that it was specifically the loss of skeletal muscle24. Muscle protein depletion severely 

interrupts the quality of life and negatively impacts physical function and treatment 

tolerance. The combinations of nutrition and physical therapy are recommended for 

prevention of muscle mass loss. Thirdly, the systemic inflammatory response 

syndrome is frequently activated in cancer patients. The syndrome can vary in degree 

but impact all relevant protein, carbohydrate and lipid metabolic pathways. Protein 

metabolism is associated with altered protein turnover, a loss of fat and muscle mass. 

Carbohydrate metabolism is frequently associated with insulin resistance and impaired 

glucose tolerance. Lipid oxidation may increase in cancer patients8. The collective 

imbalances of dietary intake and metabolism described above generally remedy by 

nutrition therapy, pharmacological agents, and physical activity.  

According to The European Society for Clinical Nutrition and Metabolism 

(ESPEN) guidelines on nutrition in cancer patients, the energy requirement for cancer 

patients is 25 to 30 kcal/kg/day. Protein intake should be above 1 g/kg/day and if 

possible, protein intake can be up to 1.5 to 2.0 g/kg/day8. However, in patients with 

acute or chronic renal failure, protein supply should not exceed 1.0 to 1.2 g/kg/day25. 

Vitamins and minerals should be given according to the recommended dietary 
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allowance (RDA) suggestions. The higher dose of micronutrients than recommendation 

without specific indication has found no benefit for patients8. 

2.2.2 Effects of surgery on nutritional status 

Like any injury, abdominal surgery produces a series of reactions including the 

release of stress hormones and inflammatory mediators. The systemic inflammatory 

response syndrome has a major impact on metabolism. The syndrome causes 

catabolism of glycogen, fat, and protein resulting in the release of glucose, free fatty 

acids, and amino acids into the circulation. The substrates are diverted from their 

normal purpose of maintaining peripheral protein and muscle mass, to the tasks of 

healing and immune response26. Appropriate nutrition can provide energy for optimal 

healing and recovery. In recently, ERAS protocols have been launched. ERAS protocols 

are nutritional management programs, which support early oral intake for the recovery 

of gut function and avoidance of any underfeeding during treatment. Although early 

oral nutrition in colorectal cancer resection was proven benefit, there were also 

reported about their risks. A study showed that ERAS protocols may lead to impaired 

tolerance by nausea, vomiting, stomach retention, intestinal obstruction, and a higher 

readmission rate in gastric cancer27. Functional recovery is clearly related to the 

tolerance of oral food intake, restored gastrointestinal motility, and mobilization. It is 

recommended to adapt oral intake according to individual tolerance. Easy-to-digest 

diets such as clear liquids diets or soft diets should concern at 2 to 8 weeks of post-

surgery. Food toleration can vary greatly in each patient. Small and frequent meals 
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encourage patient’s intake. It is recommended eating 6 times per day or every 2 to 3 

hours. Patients should eat foods that are easy to swallow and digest such as soup, 

gelatin, pudding, and yogurt. They should take small bites and chew food thoroughly, 

and avoid high fiber foods like whole-grain bread and cereals. Moreover, they should 

avoid any foods that cause stomach gas and distention including corn, beans, peas, 

lentils, onions, broccoli, cauliflower, and cabbage28. 

2.2.3 Effects of chemotherapy on nutritional status 

Chemotherapy has been considered the most important underlying cause of 

energy metabolic shifts. The harmful adverse symptoms of chemotherapy on energy 

metabolism are direct and indirect effects. The direct chemotherapy effect involves 

intracellular protein, carbohydrate, and lipid metabolism29. OX and 5-FU appear to be 

taken up by muscle cells and induce muscle cells atrophy30. Loss of abdominal 

adipose tissue and skeletal muscle mass were significantly found in patients who 

received chemotherapy when evaluated by computed tomography scan31. Decreased 

lipogenesis and increased lipolysis by the action of chemotherapy have been 

hypothesized. However, there are only a few observations available concerning the 

direct effects of chemotherapy drugs on adipocytes and lipid metabolism. Some 

researchers showed that chemotherapy suppressed the expression of genes associated 

with lipogenesis, biosynthesis of polyunsaturated fatty acids, and fatty acid uptake. It 

also increased the expression of lipolysis enzyme such as carnitine 

palmitoyltransferase-1α, adipocyte triacylglycerol lipase32. The indirect chemotherapy 
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effect may increase nausea, vomiting, dysgeusia, or mucositis that potentially result in 

reduced dietary intake. The decreased energy intake in combination with the 

treatment-induced metabolic changes forms the multifactorial basis of cancer-related 

malnutrition29. 

Chemotherapy significantly reduces white blood cells leading to neutropenia. 

This reduction weakens the immune system and increases the risk of food-borne 

illness. Along with the U.S. Food and Drug Administration, food safety in cancer patients 

is vital. It is a recommended that patients should avoid undercooked foods, 

unpasteurized milk products, moldy products, outdated products, or even leftover 

food. Patients should look for the use-by date of food, which can affect the safety of 

the product.  Patients should make some hygiene habits as routine. For example, the 

patients should wash their hands for at least 20 seconds with running water and soap 

before and after preparing or eating foods, properly clean and sanitize all kitchen 

utensils as well as cutting boards and cooking area, wash tops of canned items before 

opening33. 

2.2.4 Nutritional status of colorectal cancer patients during adjuvant 

chemotherapy 

There have been very few studies regarding the nutritional status of colorectal 

cancer patients during adjuvant chemotherapy. Heredia, et al.1 found that 30.3% were 

moderately malnourished and 12.1% were severely malnourished. Besides, the study 

found that 42.4% of patients were required critical interventions by enteral or 
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parenteral nutrition to improve nutritional status. Previous studies confirmed the 

existing problems of disturbance in the nutritional status of patients with colorectal 

cancer. Early nutrition screening and nutrition assessment can identify problems to 

help patients increase or maintain weight, improve their response to treatment, and 

reduce complications. However, the study of the detail of nutritional status in 

colorectal cancer patients during adjuvant chemotherapy is still very rare. Furthermore, 

there is no study of nutritional status of colorectal cancer patients during adjuvant 

chemotherapy in the Thai population. 

2.2.5 Nutrition care process in cancer patients 

The nutrition care process in cancer patients is a systemic approach to prevent 

malnutrition. It consists of four distinct and inter-related steps (Figure 2)34. Nutrition 

screening and assessment are the first step in the nutrition care process. Nutrition 

screening is a rapid and simple step to identify patients at risk of malnutrition. The 

screening tools address basic questions such as recent weight loss, current body mass 

index, and disease severity. Nutrition assessment is applied in patients who are at risk 

from nutrition screening. The four main components of the nutrition assessment 

consist of anthropometric measurements, biochemical parameters, clinical evaluation, 

and dietary history of patients35. This step usually gathers the relevant data by nutrition 

assessment tools36. Many tools have been developed such as Subjective Global 

Assessment (SGA), Patient-Generated Subjective Global Assessment (PG-SGA), and 
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Nutrition Alert Form (NAF). The selection of nutrition assessment tool should be 

considered in the context of the hospital used and available resources. 

 

Figure  2 The diagram of nutrition care process 

The second step is the nutrition diagnosis. The nutrition diagnoses identify the 

likely causes of the nutrition problem and how they can be solved. Unintentional 

weight loss related to inadequate intake and metabolic change is commonly 

determined in cancer patients. The third step is nutrition intervention.  It is a 

purposefully planned action to change nutrition-related behavior, risk factor, 

environmental condition, or aspect of health status. The nutrition intervention is 

typically directed towards resolving the nutrition diagnoses or reduce the symptoms 

that affect the nutritional status. Nutritional counseling is approached to prevent or 
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manage malnutrition in nutrition intervention step. Nutritional counseling provides 

individualized advice to patients to modify their diet intake. For example, the 

healthcare provider may advise patients to increase the patient’s calories and protein 

intake through regular foods as well as encourage certain modifications to the patient’s 

current diets. Furthermore, nutritional counseling allows nutrition advice based on 

each patient’s health condition and lifestyle37. Plenty of studies reported positive 

effects of nutritional counseling on different aspects of nutritional status. Weight gain, 

improving the body mass index (BMI), improving PG-SGA scores, improving quality of 

life function scores, a significant improvement in energy and protein intake, 

experiencing fewer toxicity symptoms from treatments were noted among patients 

who received nutritional counseling38-40. The fourth step is nutrition monitoring and 

evaluation. The purpose of monitoring and evaluation are to determine the progression 

of the malnutrition problem of the patients. If the nutritional status has been reaching 

the goal at that point the nutrition care has been met. Then, the nutrition process is 

ongoing and all processes are cycling again throughout the period of patient’s care. 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17 

2.3 Health belief model 

Health belief model is one of the most widely used conceptual frameworks in 

health behavior research. The model contains several primary concepts that are 

hypothesized to predict why people will change their health behaviors. The concepts 

include perceived threat, perceived benefits and barriers to a behavior change, cues 

to action, self-efficacy, and other variables. The perceived threat is the combination of 

the perceived susceptibility and severity. It is amplified as the belief about the chances 

of experiencing risk and severity of the disease. The perceived benefits and barriers are 

belief about the potential positive aspects of health action and belief about the 

potential negative aspects of particular health action, respectively. Self-efficacy is a 

belief that a person will change the behavior required to accomplish the outcome. 

Other variables may influence health-related behavior such as age, gender, ethnicity, 

socioeconomics, knowledge41. The details of the health belief model are shown in 

Figure 3.  
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41 

 

Figure  3 Health belief model components 
 

The health belief model was used as a framework in various colorectal cancer 

researches. Many studies used the health belief model to investigate the patient's 

behavior in colorectal cancer prevention and screening42. For example, Sohler, et al. 

found that self-efficacy, readiness, and discussion with a healthcare provider were 

associated with the objectively measured subsequent CRC screening outcomes at one-

year follow-up 43. Wong, et al. explored that the perceived barrier of colorectal cancer 

screening was a painful procedure during colonoscopy44. James et al. reported that 

the lack of knowledge, the low perceived susceptibility were affected to participants’ 

behavior on colorectal cancer screening45. From current literature review, there was 

no study using the health belief model as a framework to study patients’ dietary 

perception during adjuvant chemotherapy.  
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2.4 Dietary perception in colorectal cancer patients during adjuvant 

chemotherapy 

Changing health behavior depends on many factors. According to the health 

belief model, the model suggests that people start to aware and change their health 

behavior when they perceived susceptibility and perceived severity of illness. The 

stimulating factors of behavior change arise from perceived of the benefits to action 

and perceived the barriers to action. The model has been applied to explain patients' 

responses to long term illness46. Colorectal cancer patients are facing with displeased 

symptoms from the disease and treatments. The diets pattern in this group of patients 

may be different from the previous lifestyle which may be an obstacle to daily life. 

Changing behaviors among this group of patients may be challenging. There are many 

aspects of perception including patient’s idea, feeling, function and expectation. Those 

aspects of perceptions are integrated into IFFE concept (Idea, Feeling, Function, 

Expectation). IFFE is a concept to encourage understanding and finding of the suffering 

due to illness and treatment. The IFFE on dietary perceptions consists of four 

components. “I” stands for an idea of a patient to choose food to eat or food to avoid. 

“F” stands for a feeling of a patient on food change, any adverse symptoms from 

disease or treatment that can affect their diets. “F” stands for a function of which any 

change of diets may affect. “E” stands for expectation, hope, or fear of changing diet47. 

IFFE can be an important tool to find patient' perception. 
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Different researchers investigated the treatment perceptions of colorectal 

cancer patients on the daily activity or experience of the adverse symptom48-50.The 

perceptions of colorectal cancer survivors were also reported51. In 2018, Ticona-

Benavente, et al.52 studied the perceptions of colorectal cancer patients during 

adjuvant chemotherapy. The study revealed that most patient’s perceptions were 

negative experiences. Patients reported worsening in the emotional level, losing of will 

to perform daily activities, facing with side effects (hair loss, nausea, diarrhea), and 

other factors. These negative experiences caused patients to abandon their treatment. 

Only one study focused on the dietary perception of colorectal cancer patients. Yosof 

et al.53 explored the perception of Malaysian colorectal cancer patients regarding the 

causes of colorectal cancer and the influence of diets on cancer risks. The study 

revealed that perception of the patients such as eating outside, use of food flavoring 

ingredients, and preservative agents were considered as the main factors causing 

colorectal cancer. All respondents admitted that they changed their preferences to a 

healthy diet after being diagnosed with colorectal cancer. At present, no studies 

regarding dietary perceptions in colorectal cancer patients undergoing adjuvant 

chemotherapy have been performed.   

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 CHAPTER III 

RESEARCH METHODOLOGY 

3.1 Research design 

A prospective one-group pretest-posttest design was used in this research. One-

on-one semi-structured in-depth interview was performed. The study protocol was 

approved by the Institutional Review Board, Faculty of Medicine, Chulalongkorn 

University on 28 March 2019 (IRB No. 101/62; Appendix A)  

 

3.2 Study participants 

Thai patients both males and females, age > 18 years who were diagnosed and 

acknowledged themselves as colorectal cancer patients were included.  Patients were 

previously undergoing surgery to remove cancer and had started adjuvant 

chemotherapy at Bhumisiri Mangkhalanusorn building, King Chulalongkorn Memorial 

Hospital, Bangkok, Thailand from 29 March to 31 October 2019. The follow-up plan 

was continued until December 2019. Additionally, the participants were able to speak 

and understand Thai language and willing to provide informed consent. 

The participants were excluded if they were unable to eat orally, undergoing 

palliative care, or unable to communicated with the researcher. They were withdrawn 

if they discontinued chemotherapy according to the physician’s consideration or loss 

follow up during the study. 
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The sample size calculation was based on the average pre-post PG-SGA scores 

of intensive individualized dietary counselling in colorectal cancer patients receiving 

chemotherapy in the study of Zaid, et al54. The equation is used as following55. 

𝑛 = [
(𝑍

1−
𝛼
2

+ 𝑍1−𝛽)𝜎

(𝜇𝑎𝑓𝑡𝑒𝑟 − 𝜇𝑏𝑒𝑓𝑜𝑟𝑒)
]2 

When; 

n  = Number of sample size 

α  = Type I error, researcher determine the significant level at 0.01 

Z1-α/2    = Standard values under normal curves when define α-error = 2.57 

β  = Type II error, researcher determine the significant level at 10 % or β = 0.1 

Z1-β       = Standard values under normal curves when define β-error = 1.28 

σ  = Standard deviation of mean difference = 2.50  

µbefore  =  The average PG-SGA scores before receiving intensive individualized dietary 

counselling = 8.7 

µafter  = The average PG-SGA scores after receiving intensive individualized dietary 

counselling at four weeks = 6.7 

          n = [
(2.57+1.28)(2.50)

(8.70−6.70)
]2 

    = 23.16 ~ 24 participants 

However, the likelihood of withdrawal or missing rate is about 20% of samples. 
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𝑛𝑛𝑒𝑤 =  
𝑛

1 − 𝐿
 

When; L = The proportion of missing samples = 0.2 

𝑛𝑛𝑒𝑤 =
24

1 − 0.2
 

       = 30 participants 

Therefore, the total sample size in this study was 30 participants. 

 
3.3 Research instruments 

The research instruments in this study consisted of two items. The first 

instrument was the dietary handbook for colorectal cancer patients undergoing 

adjuvant chemotherapy that provided information to patients. The second instrument 

was the patient record form that used to collect data. 

3.3.1 Dietary handbook for colorectal cancer patients undergoing adjuvant 

chemotherapy 

The content of the handbook was integrated from nutrition in cancer and 

surgical patients from ESPEN guideline6, 8. The handbook had 28 pages which included 

the front and back covers in size 148 x 210 mm (A5) altogether with colorful 

illustrations that may lead patients and caregivers to understand easily. The language 

in the handbook was simple without technical terms. The content validity of the 

handbook was evaluated by three experienced experts. The summary of the 
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consistency index of the item objective was 0.947. Therefore, the handbook was 

considered as appropriate to use56. (Appendix B) 

The handbook contained two main sections including dietary recommendation 

and self-care information. A dietary recommendation started with the importance of 

diets to cancer patients. This section led the patients to realize about the proper diets. 

The proper diets were one of the effective treatment factors. Diets recommendation 

after surgery was mentioned. The contents explained what and how to eat after 

resections; for example, a soft diet was recommended, patients should slowly advance 

to regular diets depending on the patient’s tolerance. The example of the 

recommended menu was provided together with foods to avoid. Target energy and 

protein intake were calculated individually for each patient according to their current 

status. There was a diet record for the patients to write down by themselves and track 

their intakes. The second part of handbook represented “how to deal with the adverse 

symptoms of treatment”. Self-care management of common nutritional related 

symptoms such as constipation, diarrhea, bloating, dry mouth, mucositis, dysgeusia, 

nausea, vomiting, loss appetites, and weight loss were mentioned.  
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3.3.2 Patient record form  

The patient record form consisted of six parts. The details are shown in 

Appendix C. 

Part 1  Demographic data: The contents included gender, age, marital status, 

occupation, history of food or drug allergy, and comorbidity of the patients. 

Part 2  Diseases and treatment: The contents included location and stage of 

cancer, treatment history, and chemotherapy regimen.  

Part 3  Nutrition assessment 

I. Nutrition assessment tool was used for evaluating the nutritional status of 

each patient. Nutrition Alert Form (NAF) was applied in this research. It was validated 

in hospitalized Thai patients and supported by the Society of Parenteral and Enteral 

Nutrition of Thailand (SPENT). NAF consists of eight questions: height, weight, body 

build, weight change in past four weeks, dietary intake in two weeks, persistent 

gastrointestinal symptom in past two weeks, functional capacity, and patient’s disease. 

NAF exclude physical examination such as muscle wasting, edema, ascites because 

these judgments require further training and experience healthcare. NAF also stratify 

the symptoms which interrupt the patient from adequate diets intakes. Hence, the 

changing of the score with follow up monitoring will be useful for healthcare providers 

to monitor the progress of their interventions. The scores are interpreted in A, B, and 

C. The scores 0 to 5 are defined as “normal to mild malnutrition” (NAF=A), the scores 
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6 to 10 are defined as “moderate malnutrition” (NAF=B) and the scores > 11 to 98 are 

defined as “severe malnutrition” (NAF=C) 13.  

II. The clinical laboratories were recorded as hematological parameters such as 

CEA level, albumin, creatinine, blood urea nitrogen (BUN), red blood cells (RBC), 

hemoglobin (Hgb), hematocrit (Hct), platelet count, white blood cells (WBC), absolute 

neutrophil count (ANC), neutrophils, lymphocytes, monocytes, eosinophils, basophils. 

III. The adverse symptoms and performance status: The adverse symptoms 

related to the digestive system in the FOLFOX regimens were assessed. Common 

Terminology Criteria for Adverse Events (CTCAE) version 5.057 was used to assess the 

severity of adverse symptoms in this research. The Eastern Cooperative Oncology 

Group (ECOG) score was used for performance status evaluation. It described a 

patient’s level of functioning in terms of their ability to care for themselves, daily 

activity, and physical ability11. 

IV. Food intake is one of the parameters to evaluate nutritional status. Type 

and amounts of foods consumed during a 24-hour period (24-h dietary recall) were 

done by interview. The methods of food preparation were recorded. Household 

utensils were represented as food portions estimators, to enhance the accuracy in the 

amount of food consumptions.  

Part 4 Dietary knowledge: The knowledge achievement form contained five 

questions in “true” or “false” answers. The questionnaires have been verified for 

content validity56 by three experts. Furthermore, the questions have been verified for 
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reliability58 by seven volunteers in the pilot study59. The Cronbach's alpha was 0.8. 

Therefore, the questionnaires were qualified to test the patient’s dietary knowledge in 

this research. 

Part 5 Dietary perceptions: IFFE model was used as a structured 

questionnaires47. The questions contained the contexts about ideas, feelings, functions, 

and expectations of the patients on diets during adjuvant chemotherapy. The 

measurement of the questionnaire items in this study was a five-point Likert scale from 

1 to 5. The scale was rating from strongly disagree to strongly agree. The result of the 

patient's perception reflected what the patient aware of without judging right or wrong. 

Part 6 Handbook satisfaction: The evaluation questionnaires consisted of 

eleven items. The questionnaire divided into four topics including characteristics of 

handbook, illustrations in handbook, language used in the handbook, and content in 

the handbook. Each questionnaire was evaluated with three levels scale which was 

good, fair, and poor. The questionnaire was verified with validity. 
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3.4 Data collection 

This study collected the data at the in-patient department. Patients who met 

the inclusion criteria were recruited in the study by purposive sampling. All patients 

received the chemotherapy regimen by continuously intravenous infusion for 48 hours. 

The data collections were done at the bedside of the patient, while the patient 

received the treatment. The objectives, details, risks, and benefits of the research were 

clarified to the patients. All participants signed the informed consent voluntarily. Three 

visits were assigned along with the patient’s chemotherapy schedule. The 

demographic data, clinical laboratory, diseases, and treatment data were collected 

from the medical records. The nutrition assessment, adverse symptoms, dietary 

knowledge, and dietary perceptions were evaluated as baseline data at the first visit. 

The patients were provided individualized nutritional counseling together with the 

dietary handbook for colorectal cancer patients undergoing adjuvant chemotherapy at 

the patient’s bedside. The proportion of individualizing energy and nutrients 

(carbohydrate, protein, and fat) was calculated. Basal energy expenditure (BEE) was 

calculated by the Harris-Benedict equation60. Altogether with an activity factor, stress 

factor, and BEE were calculated to achieve total energy expenditure (TEE). The daily 

carbohydrate and fat consumptions were 50% to 60%, 25% to 35% of TEE, 

respectively. The recommended dietary for protein was a modest 1.5 to 2.0 grams of 

protein per kg of body weight. The types and amounts of food consumption were 

recommended adjusting to the individual patient lifestyle. Counseling about possible 
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adverse symptoms and the management were advised to the patients. The estimated 

times of counseling and interview were 45 to 120 minutes. Telephone counseling was 

used in some cases if necessary when the patients had further questions from the 

counseling.  

In the second visit, the patients were evaluated and collected the 

chemotherapy dose reduction, nutrition assessment, and adverse symptoms. Nutrition 

knowledge and individual recommendation were revised and confirmed patient 

understanding. Any problems or any questions were discussed and resolved.  

In the third visit, patients were evaluated and collected the chemotherapy 

dose reduction, nutrition assessment, adverse symptoms, dietary knowledge, and 

dietary perceptions. At the end of the collection processes, the patients were asked 

to give some opinions on the handbook. All the suggestions were recorded. Those 

suggestions were used in further improvements. A schematic diagram of the research 

is shown in Figure 4. 
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Figure  4 The diagram of research process 
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3.5 Statistical analysis and interpretation 

The demographic data, disease, treatment, nutritional status, dietary knowledge 

score, dietary perceptions, and handbook satisfaction of the patients were analyzed 

by descriptive statistics and presented as number, frequency, or percentage. The data 

were analyzed by a Statistical Program for Social Sciences (SPSS) version 22 for 

Windows. The energy and nutrient data were analyzed by the computerized program 

INMUCAL - Nutrients version 3.061 which was specific to Thai food. Distribution of 

continuous variables was tested by the Shapiro-Wilk test. Paired t-test was used to 

compare the difference between the first and the third visit when data were normally 

distributed. Wilcoxon signed ranks test was used when data were not normally 

distributed. Repeated measures ANOVA was used to compare the mean difference if 

data were recorded in three visits. Mann-Whitney U test was used to compare the 

difference between energy intake target that calculate by the Harris-Benedict equation 

and ESPEN recommendation. The Spearman rank correlation and the Fisher's exact 

test were used to find the correlation between factors. P-value < 0.05 were considered 

as statistical significance.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

CHAPTER IV 

RESULTS 

4.1 Demographic data 

There were 35 patients recruited in this study. The average age was 59.7 + 13 

years old. One-third (31.4%) of the patients were unemployed. More than half (57.1%) 

of the patients were under the universal health-care coverage scheme. Four patients 

(11.4%) used to drink or smoke before cancer diagnosis. Twenty-two patients (62.9%) 

had co-morbidities such as hypertension, diabetes, dyslipidemia, and benign prostatic 

hyperplasia. Four patients (11.4%) had drug allergy histories such as ampicillin, 

diclofenac, norfloxacin, and ibandronate. The demographic data are shown in Table 1. 
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Table  1 The demographic data of the patients 

Variables 
Number 
(N = 35) 

% 

Sex Male 
Female 

17 
18 

48.6 
51.4 

Age < 70 years 
> 70 years 

24 
11 

68.6 
31.4 

Marital status Yes 
No 

27 
8 

77.1 
22.9 

Occupation Government or state enterprise officer 
Private business      
General employee    
Office staff     
Unemployed  

7 
5 
5 
7 
11 

20.0 
14.3 
14.3 
20.0 
31.4 

Medical care Universal health-care coverage scheme 
Social security scheme 
Government or state enterprise officer scheme 
Cash 

20 
4 
8 
3 

57.1 
11.4 
22.9 
8.6 
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4.2 Disease and treatment 

The primary of cancer location at colon and rectum were 20 (57.1%), 15 (42.9%) 

patients, respectively. Most of the patients had cancer at stage III or IV (48.6% and 

42.9%, respectively). The range of the CEA levels at the first visit was between 0 .5  to 

399.8 ng/L. The mean CEA level was 52.3 + 94.5 ng/L. The metastasis was found in 13 

(37.1%) patients. Liver, lung, and lymph nodes were the most common areas of 

metastasis. The mean duration between surgery date to the first cycle of adjuvant 

chemotherapy was 54 + 29 days. There were two type of chemo therapy regimens in 

this study. Eighteen (51.4%) patients received FOLFOX4 regimen as adjuvant 

chemotherapy while the others received mFOLFOX6 regimen (48.6%).  

 
4.3 Nutritional status 

In this study, NAF was used as a nutrition assessment tool. NAF consisted of 8 

questions and the sum score was interpreted as grade NAF-A (normal to mild 

malnutrition), NAF-B (moderate malnutrition), and NAF-C (severe malnutrition). At the 

first visit, 60.0% of patients in this study were classified as NAF-A. The other patients 

(40%) were classified as NAF-B. Twenty-seven patients (77.1%) could remained their 

nutritional status (13 patients at NAF-A, 14 patients at NAF-B) until the third follow-up 

visit. Eight patients (22.8%) demoted their nutritional status during the study. The seven 

of eight patients demoted their nutrition status from NAF-A to NAF-B. Only one patient 

was assessed as severe malnutrition from the second visit. His skin, his mouth and 
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tongue were dry and crack. He could not eat enough foods to maintain body weight. 

There was no correlation between nutritional status change and dietary knowledge (p 

= 0.391) or dietary perception (p = 0.629). The details of nutritional status in each visit 

are shown in Figure 5.  

When considering in detail of the NAF scores, the average of NAF scores was 

5.1 + 1.6 at the first visit. The average of NAF scores increased significantly to 6.2 + 2.2 

and 6.3 + 2.4 at the second and third visits, respectively (p < 0.001). The outer border 

scores were the scores of patients who had severe symptoms from adjuvant 

chemotherapy (13 and 16 scores at the second and third visits, respectively). The 

details of the NAF scores at each visit are shown in Figure 6.  
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*NAF-A: normal to mild malnutrition, NAF-B: moderate malnutrition, and NAF-C: severe 

malnutrition 

Figure  5 Nutritional status of the patients at the first, second, and third visits 
 

 

x Significant difference between visits by repeated measures ANOVA (p < 0.001). 
# The outer border scores were the scores of the patient who had severe adverse symptoms. 

Figure  6 NAF scores of the patients at the first, second, and third visits 
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4.3.1 Anthropometric parameters 

The weight and BMI data at each visit are shown in Table 2. At the first visit, 

four (11.4%) patients had BMI of less than 18.5 kg/m2 which were underweight, while 

17 (48.6%) patients had BMI of more than 22.99 kg/m2 which were overweight, 

according to BMI recommendation for Asian populations62.  

At the third visit, five (14.3%) patients had no significant weight changes when 

compared with their baselines. Five patients (14.3%) lost their weight, the average 

weight loss was 1.7 + 1.8 kg which corresponding to 3.2 + 3.5% of weight loss from 

baseline. Four out of five patient’s loss only 0.4 + 2.8% (0.2 to 1.9 kg) from their 

baselines. One of them lost weight up to 1.9 kg, this patient intended to go on a diet 

and lost her weight for better health. Although she lost 1.9 kg in one month, her BMI 

remained more than 22.99 kg/m2. Another patient with maximum weight loss was 10% 

(5.2 kg) from baseline which was the maximum weight loss in this study.  He had severe 

oral mucositis from chemotherapy adverse symptoms.  

On the other hand, 25 patients (71.4%) gained weight. Average weight gain was 

1.5 + 1.4 kg which corresponding to 2.6 + 2.4% of weight gain from baseline. Two 

patients increased their BMI from normal to overweight. Maximum weight gain was  

5.4 kg.  
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Table  2 Weight and BMI of the patients 

Parameters First visit Second visit Third visit p-valuec 

Weight (kg) 
60.1 + 11.6 

(35.8 - 80.7) 

60.2 + 11.5 

(36.9 - 86.5) 

60.6 + 11.7 

(36.8 - 87.4) 
< 0.032 

BMI (kg/m2)b 
23.3 + 4.3 

(16.1 - 32.9) 

23.3 + 4.2 

(16.6 - 32.8) 

23.5 + 4.4 

(15.4 - 32.7) 
< 0.017 

a: Data of 35 patients are presented as mean + standard error of the mean with 
maximum and minimum data.                                                    . 
b: BMI = body mass index                     . 
c: Significant difference between visits were examined by repeated measures ANOVA. 
P-value of < 0.05 were considered to indicate statistical significance. 
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4.3.2 Biochemical parameters 

The hematological data were observed. Patients were required hematological 

test before every chemotherapy cycle. These requirements will ensure the healthiness 

of the patients before receiving chemotherapy. CEA level declined significantly (p = 

0.027) which implied that patients were more likely to respond with the treatment. 

BUN and serum creatinine were represented as kidney functions. The data showed 

that BUN and serum creatinine levels did not change between visits (p = 0.177 and p 

= 0.585, respectively). The ANC, platelet count, lymphocytes, and monocytes levels 

decreased significantly (p < 0.05). There were no patients classified as neutropenia at 

all three visits. Hgb, Hct, RBC, eosinophil, and basophil levels were significantly 

unchanged during the study period. Details of the hematological data are shown in 

Table 3. 
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Table  3 Biochemical data of the patients  
Hematological 

parameters 

Normal 

range 
First visit Second visit Third visit p-valuec 

CEAb 

 (ng/mL)  
< 3.0 

50.8 + 93.3 

(0.5 - 399.8) 

[31] 

56.1 + 97.7 

(0.8 - 317.0) 

[22] 

30.0 + 46.9 

(0.7 - 144.2) 

[10] 

0.027 

Albumin 

(g/dL) 
3.5 - 5.0 

3.9 + 0.2 

(3.5 - 4.3) 

[20] 

3.8 + 0.6 
(2.4 - 4.6) 

[12] 

3.7 + 0.7 

(2.4 - 4.1) 

[5] 

0.278 

Creatinine 

(mg/L) 
0.7 - 1.2 

1.1 + 1.9 

(0.4 - 1.1) 

[29] 

0.8 + 0.3 

(0.1 - 1.8) 

[32] 

0.8 + 0.3 

(0.4 - 1.7) 

[22] 

0.585 

BUNb 

 (mg/dL) 
7.0 - 20.0 

12.7 + 5.1 

(5.0 - 27.0) 

[26] 

14.1 + 4.7 

(6.0 - 23.0) 

[19] 

13.8 + 55.9 

(8.4 - 28.0) 

[19] 

0.177 

RBCb 

(x106cell/µl) 
4.6 - 6.0 

4.2 + 0.7 

(2.9 - 5.8) 

[34] 

4.1 + 0.6 

(2.5 - 5.2) 

[27] 

3.9 + 0.6 

(2.4 - 5.0) 

[23] 

0.245 

Hgbb 

 (g/dL) 
13.0 - 17.0 

11.1 + 1.9 

(7.5 - 14.3) 

[35] 

11.3 + 1.6 

(7.5 - 14.3) 

[33] 

11.5 + 2.6 

(8.2 - 21.1) 

[28] 

0.432 

Hctb 
(%) 

39.0 - 51.0 

33.6 + 5.8 

(14.9 - 43.2) 

[34] 

34.5 + 5.2 

(19.0 - 43.6) 

[33] 

34.0 + 4.8 

(25.2 - 44.2) 

[27] 

0.582 

Platelet count 
(x106 cell/µL) 

150 - 450 

324.5 + 114.3 

(96.0 - 568.0) 

[34] 

228.3 + 104.1 

(102.0 - 596.0) 

[31] 

170.4 + 53.7 

(95.0 - 331.0) 

[27] 

< 0.001 
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Table 3 Hematological data of the patientsa (continue) 

Hematological 
parameters 

Normal 
range 

First visit Second visit Third visit p-valuec 

WBCb 
 (x103 cell/µL) 

4.5 - 11.0 

6.8 + 2.3 

(3.5 - 14.0) 
[35] 

6.0 + 1.8 

(3.0 - 11.6) 
[35] 

4.9 + 1.2 

(1.8 - 7.7) 
[35] 

0.001 

Neutrophils 
(%) 

42 - 77 

59.6 + 11.7 

(39.2 - 86.0) 
[35] 

55.8 + 11.4 

(30.3 - 78.9) 
[35] 

49.3 + 10.1 

(31.0 - 78.1) 
[35] 

0.003 

ANCb 
(x103 cell/µL) 

> 1,500 

4,128 + 1,946 

(1,519 - 9,690) 
[35] 

3,528 + 1,675 

(1,295 - 9,961) 
[35] 

2,454 + 1,066 

(1,547 - 6,020) 
[35] 

 0.001 

Lymphocytes 
(%) 

23 - 49 

28.6 + 10.6 

(9.8 - 48.2) 
[35] 

31.5 + 10.8 

(13.5 - 54.5) 
[33] 

37.3 + 10.5 

(13.0 - 58.3) 
[27] 

0.003 

Monocytes 
(%) 

0.1 - 16.3 

7.5 + 2.4 

(3.0 - 12.7) 
[35] 

9.4 - 2.9 

(3.0 - 17.4) 
[33] 

10.8 + 3.9 

(4.6 - 20.7) 
[26] 

0.001 

Eosinophil 
 (%) 

1.2 - 9.9 

3.7 + 2.9 

(0.1 - 15.3) 
[35] 

2.6 + 2.5 

(0.0 - 11.9) 
[31] 

4.6 + 6.3 

(0.1 - 33.0) 
[26] 

0.064 

Basophils 
(%) 

0 - 3.4 

0.6 + 0.4 

(0.0 - 1.5) 
[34] 

0.5 + 0.4 

(0.0 - 1.4) 
[27] 

0.5 + 0.5 

(0.0 - 2.0) 
[22] 

0.219 

a: Data are presented as mean + standard error of the mean with maximum and minimum data. 
The frequency of the data were also noted in the square bracket [ ].  . 
b: CEA = Carcinoembryonic antigen; BUN = Blood urea nitrogen; RBC = Red blood cells; Hgb = 
Hemoglobin; Hct = Hematocrit; WBC = White blood cells; ANC = Absolute neutrophil count 
c: Significant difference between visit were examined by repeated measures ANOVA. P-value of < 
0.05 were considered to indicate statistical significance.                                     .
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4.3.3 Clinical parameters 

All patients in this study had normal performance status or ECOG at grade I 

before receiving adjuvant chemotherapy and remained their performance status during 

the study. There was no report of delay, reduction, or changing the chemotherapy 

regimen during the study. The adverse symptoms of patients were observed at every 

visit. Dysgeusia, fatigue, loss appetites, nausea, and paresthesia were the five most 

common of adverse symptoms, respectively (Figure 7). There was no bruising, 

dermatitis radiation, and oxaliplatin-induced cold hypersensitivity reported during the 

study. The adverse event was graded on a scale of I to V according to the definition of 

CTCAE version 5.0. All severity of adverse symptoms found in this study were grade I. 

There was no correlation between dysgeusia and weight change or NAF scores (p = 

0.760 and p = 0.639, respectively). 

Considering adjuvant chemotherapy regimen, the adverse symptoms that 

observed in both groups of chemotherapy regimen were quite similar (Figure 8). The 

similar results may be the characteristic of both chemotherapy regimens. These two 

regimens consisted of the same agents but differed in the administration dose and 

times. However, patients who received FOLFOX4 were likely to have bloating and 

constipation more than two times when compared with patients who received 

mFOLFOX6. Whereas, salivary duct inflammation and vomiting seemed to occur more 

than twice incidence in mFOLFOX6 group. 
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Figure  7 Incidence of adverse symptoms at the third visit 
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Figure  8 Incidence of adverse symptoms according to chemotherapy regimens at the third visit 
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4.3.4 Dietary history  

The patients were interviewed about types and amounts of foods that they 

consumed during a 24-hour period prior to chemotherapy. The food records were 

analyzed for total energy intake, macronutrients, and micronutrients by the 

computerized program INMUCAL - Nutrients version 3.061. The result of dietary history 

showed that there was no significant difference in the average energy intake between 

all visits (p = 0.491). The average energy intake of all three visits was 1,760 + 441 kcal 

per day.  

The target energy calculated by the Harris-Benedict equation with stress and 

activity factor was 1,591 + 431 kcal per day. Then, the average intake energy was slightly 

higher than the target as 112 + 16% of their target energy. According to ESPEN guideline, 

the recommendation of energy intake in cancer patients was 25 to 30 kcal/kg/day. The 

average intake energy remained in the range of ESPEN recommendation. The details 

of energy intake are shown in Table 4. The comparing of the target energy calculation 

between two methods (the Harris-Benedict equation vs 25 to 30 kcal/kg as ESPEN 

recommendation), was found no significant difference of target energy calculation (p = 

0.805). The comparison was tested by Mann Whitney U test.  
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High protein intake is vital among cancer patients. ESPEN guideline 

recommended 1.5 to 2.0 g/kg/day of protein intake in cancer patients8. The result 

showed that 20 patients (57.1%) consumed protein less than the ESPEN 

recommendation at the first visit. Twenty (57.1%) and twenty-eight patients (80.0%) 

consumed the protein reached the recommendation at the second and third visits, 

respectively. There was no correlation between protein intake and hematological data 

such as RBC (p = 0.848), Hgb (p = 0.264), Hct (p = 0.478), platelet count (p = 0.603), 

and ANC (p = 0.558) levels. No correlation between protein intake and albumin level 

was found in this study due to incomplete data. Only five patients with albumin levels 

were noted in medical records in the third visit. The details of protein consumption at 

each visit are shown in Table 4.  

Thirty-one patients (88.6%) in this study consumed medical food at the first 

visit then increased to 34 patients (97.1%) at the third visit, regarding the suggestion of 

healthcare providers or patients' relatives. Twenty-five patients (71.4%) consumed the 

polymeric or complete formulas alone, while six (17.1%) patients consumed high 

protein formulas along with polymeric formulas. A positive correlation between the 

amount of protein intake and medical food consumption was found (The Spearman 

rank correlation coefficient (rs) = 0.369; p = 0.029). However, there was no correlation 

between energy intake and medical food consumption (p = 0.839). 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

47 
 

  

Table  4 Energy and protein intake data of the patients 
 First visit Second visit Third visit p-valueb 

Energya 

Daily energy intake 
(kcal) 

1,791 + 528 
(1,242 - 3,453) 

1,755 + 442 
(1,281 - 3,192) 

1,733 + 427 
(1,095 - 3,339) 

0.491 

Daily energy intake per 
kg (kcal/kg) 

30 + 7 
(22 - 55) 

29 + 5 
(20 - 46) 

29 + 5 
(20 - 41) 

0.536 

% Daily energy intake 
target when calculate 
by the Harris-Benedict 
equation with stress 
and activity factors (%) 

114 + 28  
(88 - 241) 

111 + 15 
(87 - 146) 

110 + 15 
(76 - 140) 

0.520 

Proteina 
Daily protein intake (g) 84 + 27 

(37 - 147) 
89 + 27 

(42 - 149) 
86 + 25 

(41 - 143) 
0.001 

Daily protein intake per 
kg (g/kg) 

1.4 + 0.4 
(0.6 - 3.1) 

1.5 + 0.4 
(0.7 - 2.3) 

2.0 + 0.6 
(1.0 - 3.2) 

< 0.001 

a: Data are presented as mean + standard error of the mean with maximum and minimum data.  
b: Significant difference between visit were examined by repeated measures ANOVA. P-value of  
< 0.05 were considered to indicate statistical significance.  
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Apart from macronutrients, adequate micronutrients intake is also necessary 

for cancer patients. The INMUCAL-Nutrients software reported the amounts of calcium, 

iron, vitamin B1, B2, B3, and C consumptions. The results showed that patients in this 

study had sufficient micronutrients consumptions according to Thai Dietary Reference 

Intakes (DRI)63. There was no significant difference in the micronutrient consumptions 

between all visits. Details of micronutrient consumption are shown in Table 5. There 

was no correlation between the amount of micronutrients intake and nutrition status. 

Interestingly, the data showed the correlation between insufficient of calcium intake 

and in the patients, who had nausea (p = 0.033), vomiting (p = 0.033), and anorexia (p 

= 0.006) with the Chi-square test. 
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4.4 Dietary knowledge 

A patient’s diet knowledge during adjuvant chemotherapy was assessed before 

and after nutritional counseling. The evaluation of the patient's dietary knowledge was 

aimed to ensure patient's understanding the advice from the researcher. Knowledge 

achievement form consisted of five items in “true” or “false” questionnaires 

(Appendix C). The researcher also interviewed the reasons beyond the patient’s 

responses as well. The scores in the first visit were between 1 to 5. The average score 

was 2.49 + 1.09. The scores in the third visit were between 4 to 5. The average score 

was 4.94 + 0.24. All patients improved their dietary knowledge significantly (p < 0.001). 

The details are shown in Table 6.  

At first visit, nearly one-third (31.3%) knew that they should eat frequent small 

meals per day to maintain their calories intake. They were concerned about their 

energy requirement. Twelve (34%) patients did not believe in any myth like “cold-

pressed coconut oil may help cancer”. They believed only what their physician said. 

More than half of the patients (66%) never heard that cold-pressed coconut oil may 

help cancer but they may try if someone suggested. Thirty-one (88%) patients in this 

study consumed fish regularly. Patients believed that fish was a good source of easily 

digest protein. Twenty-four (68%) patients knew that proteins were important during 

chemotherapy. Only nine (25%) patients understood the neutropenic diets concept 

during chemotherapy. 
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Table  6 Dietary knowledge of the patients 

Questionnaires 
Number of patients who 
had correct answers (%)a p-valuec 

First visit Third visit 
1. Do not eat many meals per day because it 
will make the gastrointestinal work harder.  

11 
(31.4) 

35  
(100.0) 

< 0.001 

2. Cold-pressed coconut oil should be 
consumed on a regular basis because it is a 
source of quality fat and protein. 

12 
(34.3) 

35  
(100.0) 

< 0.001 

3. Sea fish, such as mackerel, white snapper, 
is an easily digested protein source and a 
good source of fat.  

31 
(88.6) 

35 
(100.0) 

0.046 

4. All kinds of meat are prohibited during 
chemotherapy because meat encourages 
cancer cells to grow. 

24 
(68.6) 

35 
(100.0) 

0.001 

5. Yogurt, yogurt drink, and kimchi are 
recommended because they offer good 
bacteria to the gastrointestinal tract.  

9 
(25.7) 

33 
(94.3) 

< 0.001 

a: Data are presented as the number and the percentage of patients who had correct answers  
(N = 35).  
b: Average dietary knowledge scores are presented as mean + standard error of the mean with 
maximum and minimum data.  
c: All dietary knowledge scores were non-normal distribution. Significant differences between  
pre-test and post-test were examined by Wilcoxon signed rank test. P-value of < 0.05 were 
considered to indicate statistical significance. 
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At the third visit, all patients understood that they should eat frequent small 

meals per day and “cold-pressed coconut oil may not help cancer”. Furthermore, the 

patients realized that the dietary supplement products were not necessary during 

chemotherapy and it may impact their treatment outcomes. They knew the good 

sources of cooking oil as researcher’s recommendation. Most of them changed their 

cooking oil to polyunsaturated fatty acids such as rice bran oil, soybean oil, olive oil, 

canola oil, and sunflower oil. All patients understood that they should consume good 

quality protein. They understood that fish was easy-to-digested proteins and contain 

a good source of fat. All patients knew that proteins were important during 

chemotherapy. They understood the types and the portions of protein food that they 

needed to eat in a day. Most of the patients understood the concept of neutropenic 

diets during chemotherapy and adjusted to their lifestyles. Two patients still drank 

cold-pressed juice (one drank fingerroot juice and another drank mix herbs and 

vegetable juice). They claimed that they made the juice by themselves and it was 

clean enough to consume.  

The relationships of the dietary knowledge scores and other factors were 

tested. The dietary knowledge scores at baseline (in the first visit) were categorized in 

two groups. The patients with 0-3 scores were interpreted as “low dietary knowledge 

scores” and the patients with 4-5 scores were interpreted as “high dietary knowledge 

scores”. Thirty (85.7%) patients were reported as low dietary knowledge scores. There 
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was no relationship between dietary knowledge scores and sex, age more than 70 

years, nutritional status change (NAF scale), weight loss, ANC lower than 1500 x103 

cell/µL, sufficient of protein and energy intake. The details of the relationship of dietary 

knowledge scores between other parameters are shown in Table 7. 

Table  7 The relationship of dietary knowledge scores and other factors 

Dietary knowledgea 
Low scores (1-3) 
n = 30 (85.7%) 

High scores (4-5) 
n = 5 (14.3%) 

p-valuec 

Sex 
Male 

Female 

15 2 
0.528 

15 3 

Age 
<70 years 20 4 

0.491 
>70 years 10 1 

NAF scalesb 
Decrease 6 2 

0.391 
Stable 24 3 

Weight loss 
Yes 5 0 

0.439 
No 25 5 

ANCb 
<1500 3 0 

0.620 
>1500 27 5 

Sufficient 
protein intake 

Yes 12 2 
0.694 

No 18 3 

Sufficient 
energy intake 

Yes 20 4 
0.491 

No 10 1 
a: Data are presented as the frequency of patients who were categorized in low and high dietary knowledge 
scores. The patients with 0-3 scores were interpreted as “low dietary knowledge scores” and the patients 
with 4-5 scores were interpreted as “high dietary knowledge scores”. 
b: NAF = Nutrition alert form, ANC = Absolute neutrophil count. 
c: The correlations were tested by the Fisher's exact test. P-value of < 0.05 were considered to indicate 
statistical significance. 
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4.5 Dietary perception 

This study used IFFE concept as a tool to explore the patient’s dietary 

perceptions. The questionnaires consisted of five-point Likert scales from 1 to 5, rating 

from strongly disagree to strongly agree. The results of nine questionnaires are shown 

in Table 8.  

In the first visit, most of the patients had no idea what they should eat during 

chemotherapy. Patients did not concern that they had to carefully select their diets. 

However, three patients (8.5%) already knew what they should eat or avoid because 

they had been treated with chemotherapy before surgery. After nutritional counseling, 

most of the patients carefully chose their diets. They more concerned about sprinkle 

or decorative vegetables, unfleshly prepared foods, and fresh vegetables (p < 0.001; 

question number 5 in Table 8).  

Most of the patients thought that medical foods were important. The patients 

had stronger believed when the patients experienced adverse symptoms from 

chemotherapy (p < 0.001; question number 2 in Table 8). The patients had lost their 

appetite, so they ate a serving of medical foods instead of a meal. They claimed that 

medical foods helped them to have more energy.  
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From the interview, the results showed that 12 patients (34.3%) consumed 

vitamins and dietary supplements during adjuvant chemotherapy. Three patients were 

regularly taking vitamins and dietary supplements before being diagnosed with 

colorectal cancer. They took the pills for general health purposes without physician 

prescription. The examples of the vitamins and dietary supplements were 

multivitamin, vitamin C, royal jelly, fish oil, and garlic extract. The other nine patients 

(25.7%) started dietary supplements during chemotherapy. The patients expected the 

effects of dietary supplements on colorectal cancer treatments. The examples of 

dietary supplement were albumin capsule, cannabis oil, and crocodile blood. More 

than three-quarter of the patients did not believe in any alternative treatments even 

though some relatives gave it to the patients. Few of them insisted to take alternative 

treatments alongside with the chemotherapy. When considering the source of the 

dietary information, most of the patients did not have opinions or comments for the 

reliability of information from the internet. Few of them said that the data on the 

internet were too conflicted. They did not know what they should believe. They 

trusted only what physicians said. 

This study showed that the patients preferred the same types of food they 

were familiar with. The patients only avoided some foods such as fermented or spicy 

foods. They did not perceive the difference of change in their diets or effect to their 

routine life. Most of the patients complained about dysgeusia but the symptom 
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occurred only a few days after a chemotherapy session. Some of the patients were 

craving for their regular food such as fresh vegetable, fermented vegetable, spicy salad 

but they could accept to limit their desire during the treatment period. Few patients 

claimed that they spent more money on medical food. However, the increase in 

expense was not a big impact on them. Most of the patients expected that they could 

fully comply with the researcher’s recommendation. Some of them were not sure at 

first and promised to give a try. The patients discussed their problems and hindrance 

with the researcher and adjusted to suit the patient's lifestyles in the second visit. At 

the third visit, the patients felt more comfortable after they tried out (p = 0.002; 

question number in 9 Table 8). For example, patients worried about high protein 

intake. Some patients had lactose intolerance, so they could not drink regular milk. 

Some patients said that they had bad dental conditions which may be a hindrance to 

eating meat. The researchers suggested a menu with high protein content with soft 

texture such as tofu and soy milk instead. 

The effects of nutritional counseling on patient's dietary perception have been 

noticed. On the patient's idea, the patients said that they had more knowledge about 

diets, understanding that the unnecessary herbs and dietary supplements may affect 

the treatment outcome. The patient felt more carefully to choose or eat their foods 

after nutrition counseling. Even though the patients were more carefully on their diets, 

this awareness not affected to their living function. The patients could adapt the diets 
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to suit on themselves. The adaptations corresponded to the patient's expectation. The 

patients could follow the recommendations promptly. Nutritional counseling affected 

not only to the patient's dietary perceptions but also the patient’ management on the 

adverse symptoms as well. The patients were advised about common adverse 

symptoms during nutrition counseling. They could prepare themselves for the 

upcoming adverse symptoms. In this study, dysgeusia and fatigue were the most 

common adverse symptoms. Dysgeusia in the patients affected to patient’s taste and 

smell on food. Fatigue from the treatment affected to patient’s daily functions. The 

patients were too tired to prepare their meal and did not want to eat anything. 

Nutritional counseling emphasized the importance of eating enough. The patients 

needed to alter their life to the occurrence symptoms. Medical food has dense calories 

and easy to prepare. Hence, medical food was another way to solve the patient's 

problems. Furthermore, the researcher was observed that the adverse symptoms from 

the treatments lead the patient’s idea to believe more in medical food. They claimed 

that the medical food helped the patient to face their problems. 

The study showed a relationship between the dietary perception answers and 

other factors with the Spearman rank correlation test. The patients who showed their 

perception as agreeing with "had enough knowledge about diets during chemotherapy" 

had positive correlations with a high dietary knowledge score (rs = 0.508; p < 0.001) 
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and “chose food carefully” (rs = 0.486; p < 0.001). There was no significant correlation 

between the dietary perception answers and nutritional status or clinical outcome.  

 

4.6 Patients’ satisfaction on handbook 

The patients were provided nutritional counseling along with the dietary 

handbook at the first visit. The researcher asked the patients to answer the 

questionnaires to evaluate the satisfaction of the handbook at the third visit. Therefore, 

the patients had the total time to read the handbook for four weeks. The results of 

the handbook satisfaction questionnaire showed that 100% of the patients were 

satisfied with all topics. The patients’ satisfaction on the handbook are showed in 

Table 9.  

Table  9 The patients’ satisfaction on the handbook 

Questionnaires 
Frequency of the patients who answer the 

question in each Likert scalesa 
Good Fair Poor 

1. Characteristics of handbook 35 - - 
2. Illustrations in handbook 35 - - 

3. Language used in the handbook 35 - - 

4. Content in the handbook 35 - - 
a: Data are presented as the frequency of 35 patients who express their satisfaction on handbook 
in each Likert scales. 
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One patient said that he did not read the whole information in the handbook 

because he received many handbooks from other healthcare providers. Apart from the 

satisfaction of the dietary handbook, most of the patients were very satisfied with the 

researcher's counseling. They had many questions in a variety of topics about diet, 

self-care management, treatments, and disease. They did not have the chance to ask 

in details with any healthcare providers. They felt that the doctor seemed to work very 

hard and busy so the doctors had no time to discuss with them. The consultation by 

the researcher could help them answer the questions about their health and reduce 

their distress. The patients wanted the researcher coming to talk with them at every 

chemotherapy cycle, not just only three visits. The dietary handbook was completed 

with details of the diets during adjuvant chemotherapy. Therefore, this dietary 

handbook useful to healthcare providers for nutritional counseling. 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

CHAPTER V 

DISCUSSIONS 

This prospective one group pretest-posttest study was conducted to examine 

the effect of individualized nutritional counseling on the nutritional status and dietary 

perception of 35 colorectal cancer patients during adjuvant chemotherapy at King 

Chulalongkorn Memorial Hospital from 29 March to 31 October 2019.  

In this study, the nutritional counseling could help maintain the patient’s 

nutritional status. Seventy-seven percent of the patients remain their normal 

nutritional status. However, 65.71% of the patients increase their NAF score. The 

increasing of NAF scores in the second and third visits caused by the adverse symptoms 

from chemotherapy. NAF accounted for the gastrointestinal adverse symptoms as one 

of the important factors resulting increase of average NAF scores in the later visits. 

Seventy-four percent of the patients increased their weight and BMI significantly. The 

average patient's increased 1.5 kg or 2.6% from their baseline weight. The results 

conflicted with the previous studies. Yang et al,.40 studied the effect of nutritional 

counseling on weight change in various type of cancer during chemotherapy. The result 

showed that most of the colorectal cancer patients lost 0.3 kg during 6 months of 

chemotherapy. However, our study consisted with Renate et al.’s study.  The study 

showed that the patients slightly gained 2.9 + 5.8 kg during adjuvant chemotherapy64. 

Marshall, et al.65 studied the malnutrition prevalence of cancer patients in two times 
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point (in 2012 and 2014). The results showed that the malnutrition prevalence tended 

to decrease in a recent day when compared with the previous time due to better care 

and diets. Nutrition screening is a common process and widely practiced in many 

settings. It has been the process that discovered malnutrition patients early. The 

patients with a likelihood to lose weight may be supported with medical food. Early 

intervention is provided to the patients at risk of malnutrition. Our study consistent 

with many studies38, 39, 65 that the nutritional counseling was effective to maintain 

nutritional status in these patients.  

The calculation of target energy from both methods (ESPEN recommendation 

vs the Harris-Benedict equation) was comparable in this study. Therefore, any methods 

can be applied to calculate the target energy in colorectal cancer patients during 

adjuvant chemotherapy. The average patient's energy intake was slightly higher than 

their requirements. The over energy intake was the reason of weight gain during 

chemotherapy. Consistence with the dietary perception results in this study, the 

patient’s perception showed “eating enough” was one of the important factors for 

successful treatments. However, only 40% of the patients in this study consumed 

protein reach ESPEN recommendation at the first visit. The patients increased protein 

intake significantly after nutritional counseling (p < 0.001). Nutritional counseling 

emphasized the importance of higher amount and quality of protein intake in cancer 

patients than normal people. Nutritional counseling offered examples of other high 
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protein foods apart from eggs. This action gave the patient's idea to eat a variety of 

high protein foods. These results agreed with many studies that the nutritional 

counseling group consumed protein more than the control group38, 66. The patients in 

this study consumed sufficient micronutrients. Nutritional counseling should not only 

concern at the number of calories consumption, but it needs to consider 

micronutrients as well. This awareness will provide comprehensive counseling and 

maximize benefits. 

Chemotherapy-induced neutropenia and thrombocytopenia are common 

adverse symptoms resulting in treatment delay. The previous study reported the 

incidence of neutropenia and thrombocytopenia in patients who received FOLFOX 

regimen as 26% and 10%, respectively67. At this setting, the patients were required 

hematological test before every chemotherapy cycle to ensure patient’s wealthiness. 

Although platelet count, WBC, neutrophils, lymphocytes, monocytes, and ANC were 

deceased significantly within three visits, the decreasing of the hematological results 

were placed in an acceptable range. Therefore, all of the patients received 

chemotherapy as planned. There was no report of dose reduction or modification of 

the treatment due to neutropenia or thrombocytopenia. This study did not show the 

relationship between biochemical data and patient's dietary perception or patient's 

knowledge. There may be other factors affects the biochemical data more than the 

patient's dietary perception or the patient's knowledge. 
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Gastrointestinal adverse symptoms such as anorexia, nausea, vomiting, 

diarrhea, mucositis, and abdominal pain were commonly reported in colorectal cancer 

who received FOLFOX as chemotherapy. Grade III or IV gastrointestinal adverse events 

were relatively common in these patients68. Most of the severity of the gastrointestinal 

adverse symptoms in this study were grade I according to CTCAE version 5.0 definitions. 

Nutritional counseling can be considered as one of the factors that brought the 

patient's understanding of how to manage their adverse symptoms caused by 

chemotherapy. For example, patients promptly took preventive medications to 

prevent nausea and vomiting, patients tried to increase meal frequency or add medical 

food when they lost their appetite. Dysgeusia was the most common adverse event 

from both FOLFOX4 and mFOLFOX6 (89.0% and 88.0%, respectively). Dysgeusia 

defines as an abnormal or impaired sense of taste. Chemotherapy may cause taste 

and odor disturbances by deterioration of taste buds and olfactory receptor cells. The 

incidence of dysgeusia was reported at the range of 16.6% to 100.0% as mild to 

moderate severity in cancer patients69. The previous study reported that the taste 

alterations affected the daily quality of life and led the patients to malnutrition and 

weight loss70. However, this study did not find the correlation between dysgeusia and 

nutritional status. The patients reported that the symptom occurred during their 

chemotherapy session and persisted for an average period of 3 to 5 days after the 

treatment. The duration of dysgeusia in this study was short, so it may be the reason 

why there was no relationship between dysgeusia and nutrition parameters. Dysgeusia 
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could not be prevented. Nevertheless, nutritional counseling made the patients 

understood and reduced their stress. The patients were able to prepare and deal with 

the possible consequences. Although Ravasco, et al. reported that nutritional 

counseling had a minor impact on early-onset dysgeusia but showed a positive effect 

on long-term adverse event71. Therefore, nutritional counseling about gastrointestinal 

adverse symptoms especially dysgeusia symptoms is a necessary action. This study did 

not show the relationship between the quantity or quality of diets and dysgeusia. The 

population in the study may not be sufficient to summary a relationship. Interestingly, 

the data showed that insufficient calcium intake was related to high incidence of 

nausea, vomiting, and anorexia. The relevant mechanism was unclear yet. These 

consequences may have to investigate in future research.  

In addition to gastrointestinal adverse symptoms, fatigue was considered as the 

second rank of the adverse symptom incidence in this study. Fatigue is an unavoidable 

adverse symptom of cancer and treatments. The previous study showed that 

colorectal cancer patients were faced with moderate to severe fatigue and affected to 

quality of life. The barrier of fatigue management was patient’s understanding. 

Colorectal cancer patients were unaware of the importance of exercise in managing 

cancer-related fatigue. The study showed that colorectal cancer patients thought that 

exercise did not help to reduce fatigue72. The patient's belief conflicted with research 

evidence. The study showed that physical activity was an effective strategy for 
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managing fatigue73. The patients in this study were encouraged to increase physical 

activity via individualize counseling. As a result, all patients in this study faced with 

fatigue only grade I according to CTCAE definitions.  

Peripheral neurotoxicity commonly occurs in oxaliplatin used and a principle 

discomforting side effect. Paresthesia is one of the acute peripheral neurotoxicity 

symptoms. The MOSAIC trial reported that 40% of patients had grade II and III 

peripheral neuropathy during the treatment and it persisted 18 months after treatment 

termination in 3.9 % of all patients21. These neurosensory symptoms increase in 

intensity with cumulative doses, persist between cycles can affect the quality of life in 

patients74. Half of the patients in this study had paresthesia. The paresthesia of the 

patients completely degenerated before the next cycle of therapy which verified of 

severity as grade I. However, if patients did not have proper management, these may 

result in aggravate peripheral neurotoxicity. Education of the patients about symptoms 

resulting from oxaliplatin-induced neurotoxicity is paramount. Patients are necessary 

instructed to avoid exposure to cold objects and environments. Reassurance that the 

transient of acute symptoms of neurotoxicity is very important. Patients must 

understand and aware of paresthesia symptoms such a tingling, pricking, chilling, 

burning, or numb sensation on the skin. Thereby, the patient can inform the physician 

to take appropriate action75. In which, King Chulalongkorn Memorial Hospital has been 

placing great importance on these actions. Patients were warned about these 
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symptoms from medical healthcare before chemotherapy. The researchers found that 

some patients strictly followed to the recommendation due to lack of understanding. 

For example, patients lived in a room without turning on the air conditioner, avoided 

eating ice or cold drink on very hot days. This strict behavior made the patients suffer. 

Individual counseling helps the patients understood and adapt to the patient's 

lifestyle. 

All patients had improved their dietary knowledge during study significantly. 

Before the nutrition counseling, the patients concerned that foods were important 

during chemotherapy. However, many patients still confused with the details. More 

than half of the patients knew that proteins were important during chemotherapy. 

Some patients primarily consumed only egg but avoided other types of protein food 

such as beef, pork, or chicken. They believed that these foods were contaminated with 

chemicals which caused cancers. Only a quarter of patients understood the 

neutropenic diets during chemotherapy. Most of the patients avoided fermented and 

pickled foods. However, patients did not realize about yogurt products with live and 

active cultures, fresh vegetable in a salad, or fresh dipping which all of those foods 

should be avoided during chemotherapy according to the neutropenic diet concepts. 

The neutropenic diets have been a recommendation practice in patients receiving 

chemotherapy. However, recently systematic reviews reported that the neutropenic 

diet did not decrease infection rates or mortality among cancer patients significantly 
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when compared with patients who followed food safety concept. The patients 

reported that adherence to the neutropenic diet was difficult. Limiting of fresh fruits, 

fresh vegetables were not practical and could lead to nutritional deficiencies in the 

patients who may already have a compromised nutritional status. Recent studies 

recommended to following the safe food-handling guidelines as recommended by the 

U.S. Food and Drug Administration instead of the neutropenic diet protocol14, 76. 

Nonetheless, the study of the benefit in the neutropenic diet and food safety was 

limit. The definitions of the neutropenic diet were varied in each setting. The diet 

recommendation in these patients may revise according to academic evidence.  

In the patient’s dietary perceptions, the patients perceived that they had 

insufficient dietary knowledge. They ate the food that they used to eat before they 

were sick. After counseling, the patients felt that they gained more knowledge and self-

efficacy. The more self-efficacy is the more positive changed behaviors according to 

the health believe model. The patients carefully chose their diets and adjusted with 

their lifestyles. The patients said that it was hard to concern the quality of meals but 

they needed to eat everything they could. They also said that medical food was 

necessary for adequate intake during chemotherapy, especially during the first five 

days after each treatment cycles. During this period, the adverse symptoms from 

chemotherapy such as loss appetites, nausea, vomiting, and fatigue highly occurred. 

Medical foods let them eat though they had faced with appetite loss or fatigue. As a 
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result, using medical food was highly predominant between the patients in this study. 

Eighty-nine percent of patients consumed medical food.  The remaining patients 

tended to decide to use medical food as well. Although medical foods were relatively 

high priced, the patients said that they had few problems with the cost of medical 

foods. Patients mentioned to the other expenses that the patients were worried about; 

for examples, the cost of transportation to receive chemotherapy, the cost of 

chemotherapy over their insurance. The person who introduced the patients to the 

medical foods included patients’ relatives, other cancer patients, local drugstore, or 

healthcare providers. The patients' perceptions of medical foods were varied, either 

positive or negative ways. The patients in a group of positive perceptions believed in 

medical foods, they expressed that medical foods helped them to eat on the days 

that they did not want to eat anything. In the group of patients who had negative 

perceptions about medical foods, they previously had high expectations on medical 

foods. The patients said that even though they ate several medical foods, they still 

faced with cancer and their hematological results were unsatisfied. Even so, they 

continued to eat medical foods since there were no better product choices. The other 

group of patients did not have any perceptions on medical foods intake. They just ate 

medical foods to please their relatives. Most of the patients in this study consumed 

polymeric formulas which may not suitable for every patient. For example, the patients 

with diabetes consumed polymeric formulas without consideration of the 

carbohydrate may increase their blood sugar levels. Choosing a medical food with a 
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low glycemic index formula may be more appropriate. The individualized nutritional 

counseling could help patients to select an appropriate product. The high protein 

formulas were used in 17% of the patients in this study. These patients previously 

faced with low ANC level before the treatment or decrease rapidly from baseline after 

chemotherapy. The high protein formulas were recommended from both their 

physician or relatives. However, high protein formulas have a higher price than the 

polymeric formulas. Some patients consumed the high protein formulas along with 

polymeric formulas to reduce cost. Moreover, some patients mixed two formulas 

together to improve the taste of their medical foods. Many patients continued to use 

medical foods even they had an adequate intake from normal diets. Consequently, 

the results of excessive energy intake could lead to weight gain in such patients. Aside 

from providing regular dietary counseling, properly select of medical foods is necessary 

to advise. Therefore, there should be a routine monitoring of the medical foods used 

and nutritional counseling which accordance with the principles of nutrition process 

care. The Influence from other cancer patients at the chemotherapy setting was 

noticed. Other cancer patients at the chemotherapy setting had a strong influence on 

a dietary supplement used. One-third of the patients (34.3%) consumed dietary 

supplement. Albumin capsule was the most popular item. The patients believed that 

albumin capsules could increase their protein intake and provide good laboratory 

results, allowing the chemotherapy cycle to proceed consistently. Each albumin 

capsule contains 1.0 g of protein and costs more than ten baht. The patients usually 
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took two to four capsules per day which gave only 2 to 4 g of protein a day. While 

one whole egg normally gives 7 g of protein and has more nutritional value.  

The dietary handbook in this study was developed as a source of information 

to confirm the patient’s understanding. Furthermore, the study also showed that the 

dietary handbook was useful to patients who never received chemotherapy. The 

handbook along with group counseling may be a good option. The researcher observed 

that the patients tend to follow the advice of patients who have ever experienced 

chemotherapy. The patients received knowledge from a variety of sources but absent 

of someone to discuss with. The previous studies showed that oncologic patients who 

received group counseling reported significantly greater mood disturbance and better 

adjustment to their illness77. The patients described that group counseling was creating 

mutual aid and trust78. Group counseling helped participants with self-identity, less 

anxiety, and give an example to their lifestyles. However, group counseling may take 

time and considerer as healthcare providers workload. The appropriateness of group 

counseling used may need to consider the available resources at the setting. 

This study had three limitations. Firstly, this study was conducted in a single setting. 

In-patient department at King Chulalongkorn Memorial Hospital was selected. Only 

FOLFOX regimens were observed. FOLFOX is a chemotherapy regimen that patients 

must receive the treatment continuously for approximately 48 hours at the inpatient 

department. The long period of treatment was given enough time for the nutritional 
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counseling and the interview which did not disturb the patients and other healthcare 

providers. The results of the study may not be applied to other chemotherapy 

regimens. Secondly, the collecting data duration was only four weeks. However, only 

three chemotherapy cycles were able to summarize the effect of surgery and adjuvant 

chemotherapy on nutritional status. The trends of patient's nutritional status and 

dietary perceptions were revealed. Nevertheless, collecting data until complete the 

treatment and patient’s survival may give further useful information. Thirdly, there was 

no control group in this study. The absence of the control group may affect to the 

interpretation. The results could not show the benefit of nutritional counseling clearly. 

However, previous studies had confirmed the benefits of nutritional counseling. 

Nutritional counseling should be part of routine care in every patient.                       .



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

CHAPTER VI 
CONCLUSION 

 

Individualized nutritional counseling can prevent malnutrition in colorectal 

cancer patients undergoing adjuvant chemotherapy. Most of the patients gained their 

weight significantly within three cycles of chemotherapy by over energy intake and 

increasing protein consumption. All adverse symptoms in this study were graded I 

according to the CTAE definitions. There were no dose reduction, delay, or modification 

of the treatment reported during the study. Early detection and management of 

nutritional related adverse symptoms may reduce malnutritional incidence and 

severity. The changes in the patient’s dietary perceptions had been noticed. The 

patients had more knowledge and self-efficacy after nutritional counseling. They paid 

more attention to quality diversity foods together with adjusting to their lifestyles. The 

dietary handbook provided along with nutritional counseling, was very helpful in 

patients especially the one who received chemotherapy for the first time. In summary, 

nutrition assessment and counseling should be done routinely. Nutritional counseling 

should concern both the quantity and the quality of diets. In addition, nutrition 

counseling help to improve the patient's knowledge and self-efficacy during treatment.
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APPENDIX B 
 Dietary handbook for colorectal cancer patients  
    undergoing adjuvant chemotherapy 
 Expert invitation letter 
 Content validity analysis of the handbook 
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Dietary handbook for colorectal cancer patients  
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Expert invitation letter 
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Content validity analysis of the handbook 

 
รายการขอความคิดเห็น 

ประมาณค่าความคิดเห็น 
ของผู้ทรงคุณวุฒิท่านที่ ค่า IOC แปลผล 
1 2 3 

1. ลักษณะของรูปเล่มคูม่ือ 

1.1 ลักษณะหน้าปก 1 1 1 1 ใช้ได้ 

1.2 ตัวอักษรในคู่มือมีขนาดชัดเจน 1 1 1 1 ใช้ได้ 

1.3 รูปภาพในคู่มือสื่อความหมายสอดคล้อง 1 1 1 1 ใช้ได้ 

1.4 จำนวนหน้าในคู่มือมีความเหมาะสม 1 1 1 1 ใช้ได้ 

1.5 ขนาดของรูปเล่มมีความเหมาะสม 1 1 1 1 ใช้ได้ 

2. ภาษาท่ีใช้ภายในคู่มือ 

2.1 ภาษาที่ใช้ในคู่มือมีความถูกต้อง 0 1 0 0.3 ปรับปรุง 

2.2 ภาษาที่ใช้ในคู่มือสามารถเข้าใจได้ง่าย 1 1 0 0.6 ใช้ได้ 

3. ชื่อของคู่มือ 

3.1 มีความยาวของช่ือของคู่มือเหมาะสม 1 1 1 1 ใช้ได้ 

3.2 ช่ือคู่มือสอดคล้องเนื้อหาในเลม่ 1 1 1 1 ใช้ได้ 

4. เนื้อหาของคู่มือ 

4.1 เนื้อหาของคู่มือส่วน “เทคนิคการรับประทานอาหารสำหรับผูป้ว่ยหลังผ่าตัดลำไส้ใหญ่” 

4.1.1 เนื้อหาในคู่มือมีความครอบคลุม 1 1 1 1 ใช้ได้ 

4.1.2 ลำดับของเนื้อหาในคู่มือมีความเหมาะสม 1 1 1 1 ใช้ได้ 

4.1.3 เนื้อหาในคู่มือมีรายละเอียดที่เพียงพอ 1 1 1 1 ใช้ได้ 

4.1.4 เนื้อหาในคู่มือสามารถเข้าใจได้ง่าย 1 1 1 1 ใช้ได้ 

4.1.5 เนื้อหาในคู่มือสามารถนำไปปฏิบัติได้จริง 1 1 1 1 ใช้ได้ 

4.2 เนื้อหาของคู่มือส่วน “สัดส่วนของพลังงานและสารอาหาร” 

4.2.1 เนื้อหาในคู่มือมีความครอบคลุม 1 1 1 1 ใช้ได้ 

4.2.2 ลำดับของเนื้อหาในคู่มือมีความเหมาะสม 1 1 1 1 ใช้ได้ 

4.2.3 เนื้อหาในคู่มือมีรายละเอียดที่เพียงพอ 1 1 1 1 ใช้ได้ 

4.2.4 เนื้อหาในคู่มือสามารถเข้าใจได้ง่าย 1 1 0 0.6 ใช้ได้ 

4.2.5 เนื้อหาในคู่มือสามารถนำไปปฏิบัติได้จริง 1 1 0 0.6 ใช้ได้ 

4.3 เนื้อหาของคู่มือส่วน “การจัดการกับอาการข้างเคียงที่เกดิขึ้น” 

4.3.1 เนื้อหาในคู่มือมีความครอบคลุม 1 1 1 1 ใช้ได้ 

4.3.2 ลำดับของเนื้อหาในคู่มือมีความเหมาะสม 1 1 1 1 ใช้ได้ 
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รายการขอความคิดเห็น 

ประมาณค่าความคิดเห็น 
ของผู้ทรงคุณวุฒิท่านที่ ค่า IOC แปลผล 
1 2 3 

4.3.3 เนื้อหาในคู่มือมีรายละเอียดที่เพียงพอ 1 1 1 1 ใช้ได้ 

4.3.4 เนื้อหาในคู่มือสามารถเข้าใจได้ง่าย 1 1 1 1 ใช้ได้ 

4.3.5 เนื้อหาในคู่มือสามารถนำไปปฏิบัติได้จริง 1 1 1 1 ใช้ได้ 

4.4 เนื้อหาของคู่มือส่วน “อาหารปลอดภัย” 

4.4.1 เนื้อหาในคู่มือมีความครอบคลุม 1 1 1 1 ใช้ได้ 

4.4.2 ลำดับของเนื้อหาในคู่มือมีความเหมาะสม 1 1 1 1 ใช้ได้ 

4.4.3 เนื้อหาในคู่มือมีรายละเอียดที่เพียงพอ 1 1 1 1 ใช้ได้ 

4.4.4 เนื้อหาในคู่มือสามารถเข้าใจได้ง่าย 1 1 1 1 ใช้ได้ 

4.4.5 เนื้อหาในคู่มือสามารถนำไปปฏิบัติได้จริง 1 1 1 1 ใช้ได้ 

4.5 เนื้อหาของคู่มือส่วน “แบบบันทึกอาหาร” 

4.5.1 แบบบันทึกสามารถเข้าใจได้ง่าย 1 1 1 1 ใช้ได้ 

4.5.2 แบบบันทึกสามารถนำไปปฏิบัติได้จริง 1 1 1 1 ใช้ได้ 

4.6 ภาพรวมเนื้อหาภายในเลม่ 

4.6.1 หัวข้อเนื้อหาในคู่มือมีความครอบคลมุ 1 1 1 1 ใช้ได้ 

4.6.2 ลำดับของเนื้อหาในคู่มือมีความเหมาะสม 1 1 1 1 ใช้ได้ 

4.6.3 เนื้อหาในคู่มือมีรายละเอียดที่เพียงพอ 1 1 1 1 ใช้ได้ 

4.6.4 เนื้อหาในคู่มือสามารถเข้าใจได้ง่าย 1 1 1 1 ใช้ได้ 

4.6.5 เนื้อหาในคู่มือสามารถนำไปปฏิบัติได้จริง 1 1 1 1 ใช้ได้ 

ผลรวมของคะแนนการพิจารณาของผู้เชี่ยวชาญ ( R) 34.1 N/A 
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หมายเหตุ 
ผู้ทรงคุณวุฒิท่านที่ 1 คือ รศ. ภญ. ดร.สุญาณี พงษ์ธนานิกร 
ผู้ทรงคุณวุฒิท่านที่ 2 คือ ผศ. ภญ. ดร.ณัฏฐดา อารีเปี่ยม 
ผู้ทรงคุณวุฒิท่านที่ 3 คือ ภญ. บุษบา ตระการสง่า 

IOC =  
∑ R

N
 

เมื่อ IOC คือ Index of Item-Objective Congruence (ดัชนีความสอดคล้องระหว่างคู่มือและ
วัตถุประสงค์) 

        R คือ ผลรวมของคะแนนการพิจารณาของผู้เชี่ยวชาญ  
          N คือ จำนวนผู้เชี่ยวชาญ 

ค่า IOC ของคู่มือ = 
ผลรวมค่า IOC ของแต่ละข้อคำถาม 

จำนวนข้อคำถาม
  

 = 
34.1

36
  

 = 0.947 

     

เกณฑ์ 1. คู่มือที่มีค่า IOC ตั้งแต ่0.50-1.00 มีค่าความเที่ยงตรง ใช้ได้ 
         2. คู่มือที่มีค่า IOC ต่ำกว่า 0.50 ต้องปรับปรุง ยังใช้ไม่ได้ 

สรุปว่า   คู่มือการรับประทานอาหารสำหรับผู้ป่วยมะเร็งลำไส้ใหญ่และไส้ตรงที่ได้รับการรักษาด้วย

เคมีบำบัดเสริมจากการผ่าตัด :  มีค่าความเที่ยงตรง ใช้ได้  ต้องปรับปรุง ยังใช้ไม่ได้ 
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PPENDIX C 
▪ Patient record form 
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Patient record form 
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