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CHAPTER I 

INTRODUCTION 

 

1.1 Background and significance of the study 

 The malnutrition that frequently occurs in cancer patients may influence their 

ability to tolerate various treatments and have an impact on their quality of life.  The 

risk of malnutrition and its severity are affected by the tumor type, stage of disease 

and the antineoplastic therapy applied (Shike and Brennan, 1989).  Moreover, cancer-

associated malnutrition has many consequences, including increased risk of infection, 

reduced wound healing and reduced muscle function (Langer, Hoffman and Ottery, 

2001).  Malnutrition can also affect the patient’s response to therapy (DeWys et al., 

1980) and increase the incidence of treatment-related side effects.  It is thought that 

death can be attributed to cancer cachexia in a significant proportion of patients (Buss, 

1987).  Cachexia is characterized by anorexia, changes in taste perception, early 

satiety and fatigue, in addition to weight loss (Fearon, 1992).  The frequency of 

weight loss and malnutrition in patients with cancer ranges from 31% to 87% 

depending on the tumor site and stage, with the highest frequencies in patients with 

cancers of the aerodigestive tract or in those with more advanced disease (Huhmann 

and Cunninghum, 2005).  Early identification of malnutrition and appropriate 

nutrition support may lead to beneficial outcomes including improvements in 

nutritional status and quality of life (Isenring, Capra and Bauer, 2004).  Screening of 

all patients can detect those at risk and prevent the onset or progression of 

malnutrition through appropriate interventions.  Two main evaluation processes exist 

to identify patients are nutritional screening and nutritional assessment.  Nutritional 
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assessment is considered to be a more complex process than screening, involving the 

use of several measures to determine nutritional status (Barrocas et al.,1995). 

 A nutritional screening questionnaire should incorporate objective and 

subjective data.  Objective data commonly included are height, weight, weight 

change, primary diagnosis, disease stage, and the presence of co-morbidities 

(American Society for Parenteral and Enteral Nutrition (ASPEN), 2002).  Various 

screening questionnaires have been used in cancer such as Scored Patient-Generated 

Subjective Global Assessment (PG-SGA), Mini-Nutritional Assessment (MNA) and 

Malnutrition Screening Tool (MST) (Huhmann and Cunninghum, 2005.) 

 The scored PG-SGA was adapted from the SGA and developed specifically 

for patients with cancer (Ottery, 1994a).  It includes additional questions regarding the 

presence of nutritional symptoms and short-term weight loss.  The scored PG-SGA is 

a further development of the PG-SGA concept that incorporates a numerical score as 

well as providing a global rating of well-nourished, moderately or suspected of being 

malnourished or severely malnourished.  The higher score represents the greater risk 

for malnutrition.  The scored PG-SGA has been accepted by the Oncology Nutrition 

Dietetic Practice Group of the American Dietetic Association as the standard for 

nutritional assessment for patients with cancer. 

 The MNA contains an initial screening section followed by a more detailed 

assessment of anthropometry, social situation, extent of mobility, number of 

medications, intercurrent physical and mental illness including dementia, and dietary 

intake and a subjective assessment of well-being.  The MNA has also been used in 

patients with advanced cancer receiving palliative chemotherapy to identify those at 

nutritional risk (Slaviero et al., 2003).  
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 The Malnutrition Screening Tool (MST) is a quick and simple nutritional 

screening tool.  It has previously been validated for use in inpatients and oncology 

outpatients receiving radiotherapy (Ferguson et al., 1999a). 

 Prapokklao Hospital is a 755-bed university teaching hospital, that provides 

the health care service to approximately 2,500 outpatients per day.  As it provides 

tertiary care, many complicated patients are admitted.  In 2003, Division of 

Chemotherapy Unit was established and consisted of physicians, nurses and 

pharmacists.  The team provides treatment to cancer patients with chemotherapy who 

have risk of malnutrition.  Nutritional screening is the first step and should be applied 

to all patients with cancer. 

 Hence, the aim of this study was to compare these nutritional screening tools 

and determine the prevalence of malnutrition in cancer outpatients with chemotherapy 

at Prapokklao Hospital, Chanthaburi Province.  The result provide the most simple 

and effective nutritional screening tool for use in oncology research and routine 

clinical practice. 

 

1.2 Objectives of the study 

 1. To assess nutritional status and compare the effectiveness of 3 nutritional 

screening tools: Scored Patient-Generated subjective Global Assessment (PG-SGA), 

Mini-Nutritional Assessment (MNA) and Malnutrition Screening Tool (MST) in 

cancer outpatients with chemotherapy at Prapokklao Hospital, Chanthaburi Province. 

 2. To determine the prevalence of malnutrition in cancer outpatients with 

chemotherapy. 

 3. To investigate the relationship between nutritional parameters and 

nutritional status in cancer outpatients with chemotherapy. 
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1.3 Benefits of the study 

 1. The study provides the information that is beneficial in choosing 

appropriate nutritional screening tool for cancer outpatients with chemotherapy. 

 2. The data of prevalence of malnutrition and relationships between nutritional 

parameters and nutritional status in cancer outpatients with chemotherapy could be 

used to establish guidelines for nutritional care in these patients. 

 

1.4 Operational definition of terms 

 Nutritional status: The expression of the degree to which physiologic needs 

for nutrients are being met.  It is the balance of nutrient intake and nutrient 

requirements.  It can be affected by many factors, including disease, cultural patterns, 

eating behavior or habits, psychological stress, economics and nutrients absorption 

(Clark, 1999). 

 Malnutrition: Undernutrition is depletion of energy (calories), serious 

depletion of any the essential nutrients.  Fasting is voluntary abstain from food. 

Starvation is involuntary lack of food.  Wasting is loss of substance, especially muscle 

(Truswell, 2002). 

 Nutritional screening tools: The process of identifying characteristics known 

to be associated with nutrition problems who are malnourished or risk for 

malnutrition.  Questionnaire should incorporate objective and subjective data.  

Nutritional screening tools used in this study were PG-SGA, MNA and MST. 

 Chemotherapy: The medication or any drugs that destroy cancer cells.  Three 

of medical terms often used to describe cancer chemotherapy are antineoplastic, anti-

cancer and cytotoxic drug (Wilkes and Ades, 2000) 
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CHAPTER II 

LITERATURE REVIEW 

 

2.1 Incidence of cancer 

 Cancer is a group of diseases characterized by uncontrolled growth and spread 

of abnormal cells.  Cancer is the second leading cause of death in economically 

developed countries (following heart diseases) and the third leading cause of death in 

developing countries.  The estimation of total cancer deaths in 2007 were 7.6 million 

(about 20,000 cancer deaths per day).  By 2050, the global burden is expected to grow 

to 27 million new cancer cases and 17.5 million cancer deaths (American cancer 

society, 2007).  In 2006, estimation of total cancer deaths in Thailand were 83.1 per 

100,000 population (Ekachampaka and Wattanamano, 2008) (Figure 1).  The top 3 of 

causes of death from cancer in males are liver, lung and colorectal, and in females are 

cervix, breast and liver respectively (Srivatanakul and Attasara , 2007). 

 Cancer always has a negative impact on nutritional status.  Body weight loss is 

highly prevalent in cancer population, irrespective of disease stage.  It has been 

reported that up to 54-70% of cancer patients at diagnosis have weight loss.  

Pretreatment of weight loss in neoplastic patients often associates with poor tolerance 

to surgery, radiotherapy or chemotherapy.  In contrast, a good performance status 

positively correlates with the tolerance to chemotherapy and radiotherapy, response 

rates to chemotherapy, and survival (Muscaritoli et al., 2006; Muscaritoli et al., 2008). 
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Figure 1 Mortality rates due to major causes of death, Thailand, 1967-2006  

  (Ekachampaka and Wattanamano, 2008) 
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2.2 Chemotherapy  

 The goals of chemotherapy are to cure, control and palliate cancer.  

Chemotherapy may be given as neoadjuvant therapy before surgery or radiation, or as 

adjuvant therapy after surgery or radiation.  Chemotherapy drugs are divided into 

several categories based on how they affect specific chemical substances within 

cancer cells (Thongprasert, 1993; Wilkes and Ades, 2000). 

 2.2.1 Alkylating agents  

  Alkylating agents work directly on DNA to prevent the cancer cell 

from reproducing.  These agents are not phase specific. They are active against 

chronic leukemias, non-Hodgkin’s lymphoma, Hodgkin’s lymphoma, multiple 

myeloma, and cancers of lung, breast and ovary.  Examples of alkylating agents 

include busulfan, cisplatin, dacarbazine, ifosfamide, cyclophosphamide, melphalan, 

and chlorambucil. 

 2.2.2 Antitumor antibiotics 

  Antitumor antibiotics have both antimicrobial and cytotoxic activity. 

These drugs also interfere with DNA by chemically inhibiting enzymes and mitosis or 

altering cellular membranes.  The agents work in all phases of the cell cycle, they are 

widely used for a variety of cancer.  Examples of antitumor antibiotics include 

doxorubicin, daunorubicin, idarubicin, mitomycin C, dactinomycin, and bleomycin C. 

 2.2.3 Antimetabolites  

  Antimetabolites are a class of drugs that interfere with DNA and RNA 

growth.  These agents are phase specific and are used to treat chronic leukemias, 

cancers of breast, ovary and gastrointestinal tract.  Examples of antimetabolites 

include cytarabine, methothexate, gemcitabine, and 5-fluorouracil (5-FU). 

 



 

 

8

 2.2.4 Plant alkaloids or mitotic inhibitors  

  Mitotic inhibitor can inhibit mitosis or inhibit enzymes that prevent 

protein synthesis needed for reproduction of cell.  Examples of mitotic inhibitors 

include vincristine, vinblastine, vinorelbine, paclitaxel, docetaxel, and etoposide. 

 2.2.5 Sex hormone or hormone-like drugs  

  Drugs alter the action or production of female or male hormones and 

are used to slow the growth of breast, prostate and endometrial (lining of the uterus) 

cancers.  Examples include estrogens, anti-estrogens, progesterone, and androgen 

such as tamoxifen, diethylstilbestrol, and estradiol. 

 2.2.6 Miscellaneous 

  Drugs which have slightly different mechanisms of action such as 

carboplatin, leucovorin, L-asparaginase, amsacrine, and procarbazine etc. 

 

2.3 Effect of nutrition as related to chemotherapy 

 Although chemotherapy is given to kill cancer cells, it also can damage 

normal cells.  Normal cells that are rapidly dividing, such as blood cells, cells of hair 

follicles, cells in reproductive and digestive tracts are commonly affected.  Hence, 

treatment with chemotherapy affects dietary intake (direct or indirect) as follows 

(Wilkes and Ades, 2000; Gralla, Houlihan and Messner , 2008). 

 2.3.1. Bone marrow suppression 

  The bone marrow is the tissue inside some bones that produces white 

blood cells (WBC), red blood cells (RBC), and blood platelets.  Damage to the blood 

cell-producing tissues of the bone marrow is called bone marrow suppression, or 

myelosuppression, and is one of the most common side effects of chemotherapy.  

Bone marrow samples may also be taken periodically to check on the blood-forming 
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marrow cells that develop into WBC, RBC, and blood platelets.  WBC help the body 

resist infections.  Platelets help prevent excessive bleeding by forming plugs to seal 

up damaged blood vessels.  RBC brings oxygen to tissues, so cells throughout the 

body can use the oxygen to turn certain nutrients into energy. 

 2.3.2 Nausea and vomiting 

  Nausea and vomiting developed after chemotherapy treatment depend 

on several factors.  Two of these factors are sex and age, with female patients and 

younger patients being at greater risk.  In addition, patients who have a high 

pretreatment expectation of severe nausea are more likely to have nausea after 

chemotherapy.  Conversely, patients with a history of high alcohol consumption have 

a lower risk of chemotherapy-induced nausea and vomiting (Hesketh, 2008). 

  Treatment-related factors such as chemotherapy dose and 

emetogenicity are also relevant.  Of all the known predictive factors, the intrinsic 

emetogenicity of a given chemotherapeutic agent is the predominant factor and should 

serve as the primary consideration in guiding antiemetic treatment.  The levels of 

chemotherapeutic agents are shown in Table 1 (Hesketh, 2008). 

  Generally, patients are given anti-nausea medicines, also known as 

antiemetics, as a preventive method.  The most common form of anti-nausea 

medication is a combination of dexamethasone and serotonin blocker, which is a 

compound that stops the natural substance serotonin from sending a message to the 

brain that triggers nausea.  The acute nausea and vomiting can occur in the first 24 

hours after chemotherapy.  Then, continuous use of this drug combination for 2-3 

days following treatment to prevent delayed nausea.  However, cipatory nausea can 

occur before chemotherapy. 
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Table 1 Emetogenic levels of intravenously administered antineoplastic agents  
   (Hesketh, 2008) 
 
Level 1  Level 2  Level 3  Level 4 

(minimal risk <10%) (low risk 10–30%) (moderate risk  31-90%) (high risk > 90%) 

Bevacizumab  Bortezomib  Carboplatin  Carmustine 

Bleomycin  Cetuximab  Cyclophophamide Cisplatin 

Busulfan  Cytarabine  ( 1.5 g/m2)              Cyclophosphamide 

Cladribine  ( 100 mg/m2)  Cytarabine (> 1 g/m2)  (>1.5 g/m2) 

Fludarabine  Docetaxel  Daunorubicin  Dacarbazine 

Vinblastine  Etoposide  Doxorubicin  Mechlorethamine 

Vincristine  Fluorouracil  Epirubicin  Mechlorethamine 

Vinorelbine  Gemcitabine  Idarubicin  Streptozocin 

   Ixabepilone  Ifosfamide 

   Lapatinib  Irinotecam 

   Methotrexate  Oxaliplatin 

   Mitomycin 

   Mitoxantrone 

   Paclitaxel 

   Pemetrexed 

   Temsirolimus 

   Topotecan 

   Trastuzumab 

 

 2.3.3 Appetite loss and weight loss 

  Anorexia is decrease in or loss of appetite.  Most chemotherapy 

medications can cause some degree of anorexia.  Anorexia may be mild, or it may 

lead to cachexia.  Loss of appetite, as well as weight loss, may result directly from 

effects of the body’s metabolism.  Proper nutrition helps strengthen the body to fight 

against the disease and cope with cancer treatments.  Decreased appetite is generally 

temporary.  The appetite usually returns when chemotherapy is finished.  It may take 

several weeks after chemotherapy is finished for the appetite to recover. 
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 2.3.4 Taste change 

  Cancer treatments and the cancer itself can alter the taste sensations. 

Taste changes can contribute to anorexia and malnutrition.  Patients experiencing taste 

changes such as dislike sweet foods, bitter tastes, tomatoes, beef or pork and constant 

metallic or medicinal taste sensation.  Change in taste and smell may continue as long 

as chemotherapy treatments continue.  Several weeks after chemotherapy has ended, 

taste and smell sensations should return to normal. 

 2.3.5 Stomatitis and esophagitis 

  Stomatitis is the inflammation and sores in the mouth that may result 

from chemotherapy.  Similar changes in the throat or esophagus are called pharyngitis 

and esophagitis.  Mucositis is refered to inflammation of the lining layer of the mouth, 

throat and esophagus.  The first signs of mouth sore occur when the lining of the 

mouth appears pale and dry.  Later, the mouth, gum and throat sore and become red 

and inflamed.  The swollen tongue leads to difficulty swallowing, eating and talking. 

Stomatitis, pharyngitis and esophagitis can lead to bleeding, painful ulceration and 

infection.  They are temporary and will heal completely once chemotherapy is 

finished. 

 2.3.6 Fatigue 

  Feeling tired can be tied to several factors such as the cancer itself, 

treatment of the disease, emotional, cancer pain, and anemia. 

 2.3.7 Diarrhea 

  Diarrhea may be caused by some types of chemotherapy, including 

irinotecan, 5-fluorouracil (5-FU), erlotinib, and gefitinib. There are also some things 

can do to help control diarrhea such as replace lost fluids, salts and change the diet.  

Many foods can nourish the patients without contributing to diarrhea. 
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 2.3.8 Constipation 

  This symptom can be caused by vinorelbine, vincristine and other 

commonly used chemotherapy drugs, inactivity, low fluid intake, low intake of 

dietary fiber, anti-nausea medications, and opiate pain medications. 

 2.3.9 Others 

  The other side effects of chemotherapy such as damage to reproductive 

tissues, nerve, heart, lung, liver, and hair loss. 

 

2.4 Cancer cachexia 

 Cachexia, anorexia and malnutrition are important issues in a wide range of 

disease processes including cancer, chronic heart failure (CHF), chronic obstructive 

pulmonary disease (COPD) (Figure 2).  The patient as development of malnutrition 

and muscle wasting increases morbidity and mortality (Stephens and Fearon, 2007). 

 2.4.1 Definition 

  Cachexia is a clinical syndrome characterized by anorexia, early 

satiety, severe weight loss, weakness, anemia, and edema.  Anorexia is the loss of the 

desire to eat associated with a reduced food intake (Stephens and Fearon, 2007). 

 2.4.2 Incidence and importance of cachexia 

  The majority of patients with advanced cancer lose weight and exhibit 

to some extent, the features of cachexia.  In term of weight loss, this is more common 

in patients with lung and upper gastrointestinal cancers and less common in patients 

with breast or lower gastrointestinal cancers (DeWys et al., 1980).  Although certain 

tumor types are more commonly associated with cachexia, it is remarkable how 

patients with the same tumor type can vary in the extent to which they become 

cachectic.  Such observations point to variations in tumor phenotype (Monitto et al., 
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2001) or host genotype contributing to the development of cachexia and emphasize 

the importance of host tumor interaction in the genesis of the syndrome (Fearon, 

1992). 

 2.4.3 Pathogenesis of cancer cachexia and weight loss 

  Cancer cachexia is a multiorgan syndrome associated with cancer, 

characterized by body weight loss (at least 5%), muscle and adipose tissue wasting 

and inflammation, often associated with anorexia.  The abnormalities associated with 

cachexia include alterations in carbohydrate, lipid and protein metabolisms (Figure 3) 

(Argiles, Lopez-Soriano and Busquets, 2008). 

  Cancer cachexia is a complex, multifactorial syndrome that results 

from a reduction in food intake, a variety of metabolic abnormalities (including 

hypermetabolism) or more often a combination (Fearon and Moses,. 2002). 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 Incidence of cachexia/anorexia (Stephens and Fearon, 2007) 

CHF = chronic heart failure; COPD = chronic obstructive pulmonary disease 
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Figure 3 The pyramid of cancer cachexia: cancer cachexia is a complex pathological 
     condition characterized by many metabolic changes involving numerous 
     organs. (Argiles, Lopez-Soriano and Busquets, 2008) 
 

 2.4.4 Metabolic abnormalities 

   The cancer associated abnormalities in carbohydrate, lipid and protein 

metabolisms summarized in Table 2 (Laviano and Meguid, 1996).  Current research 

supports a key role for cytokines in the medication of these abnormalities.  Cytokines 

have been described as mediators of many metabolic alterations that resemble those 

observed in cancer (Table 3) (Yang et al., 1994).  More recently, newly discovered 

circulating factors, such as the lipid mobilizing factor (LMF) and protein mobilizing 

factors (PMF) have been implicated in the catabolic processes in cancer cachexia 

(Masuno, Yoshimura and Ogawa, 1984; Todorov et al., 1996).  A wide spectrum of 

alteration in protein, lipid and carbohydrate metabolism is commonly observed in 

patients bearing cancer.  Although much of work pertaining to mechanisms has been 

performed in cell culture and animal models, studies in humans have been in general 

accordance with finding in the nonhuman models (Mason and Choi, 2003). 

Tumor

Tumor  
factors

Edema 
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2.4.4.1 Effect on protein metabolism and lean body mass 

 Skeletal muscle is the body compartment where most of the 

contraction of lean body mass occur (Fearon and Preston, 1990).  The decrease in 

skeletal muscle mass appears to be due to both reduction in muscle protein synthesis 

and increase in muscle protein degradation (Lundholm et al, 1976). 

 Tumor necrosis factor alpha (TNF-), interleukin-6 (IL-6) and 

probably interleukin-1 (IL-1) and interferon gamma (IFN-) appear to play major 

roles in mediating the dissolution of skeletal muscle in the wasting associated with 

cancer.  Exogenous administration of TNF- and IL-6 induces muscle wasting and is 

overcome by specific antibodies directed against TNF- (Costelli et al., 1993).  TNF-

 and IL-6 may not be the direct effectors of the response, rather they may act by 

stimulating the secretion or expression of downstream mediators.  One candidate for 

such a downstream mediator is PMF, a proteoglycan that induces proteolysis in 

isolated muscle preparations and reduction in lean mass in intact animal (Todorov et 

al., 1996).  PMF has been found in the urine of cancer patients with weight loss, but 

not in those without weight loss, nor in the urine of patients who have weight lost due 

to non-neoplastic illnesses.  Nevertheless, observation regarding PMF have been 

difficult to reproduce, and its existence and function in cancer wasting remains a 

matter of debate (Mason and Choi, 2003). 
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Table 2 Metabolic abnormalities in the cancer patient (Laviano and Meguid, 1996) 

Protein 

 - Increased muscle protein catabolism 

 - Increased whole body protein turnover 

 - Increased liver protein synthesis 

 - Decreased muscle protein synthesis 

Carbohydrate 

 - Increased gluconeogenesis from amino acid, lactate and glycerol 

 - Increased glucose disappearance and recycling 

 - Insulin resistance 

Lipid  

 - Increased lipolysis  

 - Increased glycerol and fatty acid turnover  

 - Lipid oxidation non-inhibited by glucose 

 - Decreased lipogenesis 

 - Non-constant increase in plasma levels of nonessential fatty acid 

 - Non-constant increase in plasma levels of lipid 
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Table 3 Cytokine-mediated effects on protein, carbohydrate and lipid metabolisms (Yang et al., 1994) 
 
Cytokine  Protein      Carbohydrate    Lipid 

TNF-    Muscle proteolysis      Glycogenolysis     Lipogenesis 

    Protein oxidation      Glycogen synthesis 

    Hepatic protein synthesis     Gluconeogenesis 

    Glucose clearance 

    Lactate production 

IL-1    Hepatic protein synthesis     Gluconeogenesis     Lipolysis 

           Glucose clearance     Lipoprotein synthesis 

                 Fatty acid synthesis 

IL-6    Hepatic protein synthesis           Lipolysis 

                 Fatty acid synthesis 

IFN     Hepatic protein synthesis           Lipogenesis 

                 Lipolysis 

                 Lipoprotein activity 
 

TNF- = Tumor necrosis factor alpha; IL-1 = interleukin-1; IL-6 = interleukin-6; IFN  = gamma interferon 
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2.4.4.2 Effect on lipid metabolism and the adipose tissue 

 Adipose tissue constitutes the major source of energy (though 

less so than in simple starvation) and therefore, a large decrease in fat mass is 

observed.  The net efflux of glycerol and fatty acids from adipose tissue that is 

observed in cancer wasting appears to due to at least three factors:  1) an increase rate 

of lipolysis in adipose tissue, apparently mediated by TNF-, leukemia inhibitory 

factor (LIF) and LMF.  2) a decrease in de novo lipogenesis in the adipose tissue, 

mediated largely by TNF- and  IL-1.  3) diminished activity of lipoprotein lipase.  

This enzyme is necessary for the uptake of fatty acids from circulating lipoproteins 

and the diminished activity in cancer appears to be mediated by TNF-, IL-6, IFN , 

and LIF (Mason and Choi, 2003). 

2.4.4.3 Effect on carbohydrate and energy metabolism 

   Cancer frequently produces the state where the host expends 

more calorie per kilogram of lean mass than is normal, this state of hypermetabolism 

is inherently less energy efficient and therefore, predisposes to weight loss.  The Cori 

cycle, in which lactate produced by the cancer or by peripheral tissues is reconverted 

to glucose in the liver, it consumes six molecules of ATP per cycle.  If the cancer, or 

other tissue is producing significant quantities of lactate by anaerobic glycolysis, 

which only two molecules of ATP.  Increased activity of the Cori cycle has been 

reported in cancer patients with weight loss.  Nevertheless, the quantitative 

contribution to cancer wasting made by excessive activity of the Cori cycle is not 

known.  Other commonly altered aspects of carbohydrate metabolism include 

increased rates of gluconeogenesis and glucose flux and development of impaired 

insulin secretion, as well as a modest degree of insulin insensitivity (Szeluga et al, 

1987; Mason and Choi, 2003). 
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  However, the development of nutritional depletion in the cancer patient 

cannot be attributed only to the disease.  It may also be caused by the effects of 

surgical, radiation and chemotherapy cause a veriety of disturbances, which interfere 

with the maintenance of the nutritional state. 

 

2.5 Evaluation of nutritional status in cancer patients 

 Nutritional status of the person is evaluated by examining information about 

the patient from several sources, including a nutritional screening as well as the 

patient’s medical history, physical examination findings, anthropometric measures of 

nutrional status (e.g. weight, mid-arm muscle circumference, triceps fat fold) and 

biochemical test such as the measurement of serum albumin or prealbumin.  The 

sources used depend on the patients and setting.  A comprehensive nutrition 

assessment may then be conducted to set the goals and determine the interventions to 

correct actual or potential imbalance (Mason and Choi, 2003; Stockslager et al., 2003) 

 2.5.1 Medical history  

  A medical history is usually gathered from patient’s medical record or 

through an interview with the patient (Stockslager et al., 2003).  It is the first step in 

the clinical assessment of nutritional status.  

  2.5.1.1 Current and past health history is important as it relates to 

nutritional status and affects nutrient supply or demand.  Findings that may affect 

nutritional status negatively include chewing and swallowing problems, neurologic 

problems, cognitive impairments, paralysis or physical disabilities. 

  2.5.1.2 Gastrointestinal disorders can also impair digestion and 

absorption, resulting in altered nutritional status.  The patient’s health history should 
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be checked for inflammatory, obstructive, or functional disorders of gastrointestinal 

tract. 

  2.5.1.3 Altered metabolism of nutrients may also be affected by 

conditions known to accelerate metabolism such as sepsis, fever, cancer, major 

surgery, trauma, burn, and acquired immunodeficiency syndrome. 

  In the history, it is important to identify an exiting condition that might 

affect nutritional status.  The condition’s impact on nutritional status depends on 

severity and how long the patient has been afflicted (Table 4).  Systematic approach 

to detection of deficiency syndromes based on findings from the history are shown in 

Table 5.  

 2.5.2 Dietary assessment 

Assessing dietary status includes considering the types and amounts of 

foods consumed and the intake of the nutrients and other components contained in 

foods (Federation of American Societies for Experimental Biology, 1995).  Method 

for measuring food consumption of individuals can be classified into two major 

groups include quatitative and qualitative (Gibson, 2002).  It helps to assess and 

identify the problems in nutritional status and behaviors that need improvement. 

  2.5.2.1 Twenty-four-hour food recall 

   Twenty-four-hour food recall is a quick and easy method to 

evaluate an individual’s intake during the previous 24 hours or period or preceding 

day.  In order to complete this tool, the person must be able to recount all the types 

and amounts of foods and beverages consumed during a 24-hours period (Stockslager 

et al., 2003; Lee and Nieman, 2003).  To reduce errors associated with memory lapse 

and/or portion size estimates, colored photographs or food models are often used 

(Gibson, 2002). 
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Table 4 Nutritional problems may stem from physical conditions, drug, diet, and   
   lifestyle factors (Stockslager et al., 2003) 
 
Physical condition 

 - Chronic illnesses (diabetes or neurologic, cardiac and thyroid problems) 

 - Family history of diabetes or heart disease 

 - Obesity or weight gain of 10% above normal body weight 

 - Unplanned weight loss of 10% below normal body weight 

 - History of recent gastrointestinal disturbances 

 - Anorexia or bulimia 

 - Depression or anxiety 

 - Severe trauma 

 - Recent chemotherapy or radiation therapy 

 - Recent major surgery 

 - Physical limitation (paresis or paralysis)  

 - Pregnancy, especially teen or multiple birth 

Drug and Diet 

 - Fed diets 

 - Steroid, diuretic or antacid use 

 - Mouth, tooth or denture problems 

 - Excessive alcohol intake 

 - Strict vegetarian diet 

 - Liquid diet or noting by mouth for more than 3 days 

Lifestyle 

 - Lack of support from family and friends 

 - Financial problems 
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Table 5 Nutritional history screen–systematic approach to the detection of deficiency syndrome (Weinsier, Morgan and Perrin, 1993) 
 
Mechanism of deficiency  History       Deficiencies to suspect 

Inadequate intake   Alcoholism       Energy, protein, vitamin B 

     Avoidance of fruits, vegetable and grains   Vitamin C, thiamin, niacin, folate 

     Avoidance of meat, dairy product, eggs   Protein, vitamin B12 

     Constipation, hemorrhoids, diverticulosis   Dietary fiber 

     Isolation, poverty, dental disease    Various nutrients 

     Weight loss       Energy, other nutrients 

Inadequate absorption  Drug (antacids, anticonvulsant, cholestyramine,  Various nutrients depending on  

          laxatives, neomycin, alcohol)         drug/nutrient interaction 

     Malabsorption (diarrhea, steatorrhea, weight loss)  Vitamin A, D, K, energy, protein,   

                  magnesium, zinc, calcium 

     Parasites       Iron, vitamin B12 (fish tapeworm) 

     Pernicious anemia      Vitamin B12 

     Surgery 

          Intestinal resection      Vitamin B12, iron 

          Small bowel resection     Vitamin B12 (if distal ileum) 
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Table 5 Nutritional history screen–systematic approach to the detection of deficiency syndrome (continued) 
 
Mechanism of deficiency  History       Deficiencies to suspect 

Decrease utilization   Drugs (anticonvulsants, oral contraceptives, isoniacid Various nutrients depending on 

          alcohol, antimetabolites)          drug/nutrient interaction 

     Inborn errors of metabolism     Various nutrients 

Increased losses   Alcohol abuse       Magnesium, zinc 

     Blood loss       Iron 

     Centesis (ascetic, pleural taps)    Protein 

     Diabetes, uncontrolled     Energy  

     Diarrhea       Protein, zinc, electrolyte 

     Draining abscesses, wounds     Protein, zinc 

     Nephrotic syndrome      Protein, zinc 

     Peritoneal or hemodialysis     Protein, water-soluble vitamin, zinc 

Increased requirements  Fever        Energy 

     Hyperthyroidism      Energy 

     Physiologic demands      Various nutrients 

     Surgery, trauma, burn, infection    Energy, protein, vitamin C, zinc 

     Tissue hypoxia      Energy 

     Cigarette smoking      Vitamin C, folic acid 
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2.5.2.2 Food record or diary 

 In this method, the respondent records food at the time of 

consumptions for a period of time, usually ranging from 1 to 7 days.  Food and 

beverage consumptions can be quantified by estimating portion size, using household 

measures, or weighing the food or beverage on scales.  In many instances, household 

measures such as cups, tablespoons and teaspoons or measurements made with a ruler 

are used to quantify portion size.  This method is sometimes referred to the estimated 

food record because portion sizes are estimated, or household measures are used.  

When food is weighed, the record may be referred to a weighed food record.  Food 

record does not depend on memory because the respondent ideally records food and 

beverage consumptions (including snacks) at the time of eating.  It can provide 

detailed food intake data and important information about eating habits.  Data from 

multiple-day food records also are more representative of usual intake than single-day 

data from either a 24-hour recall or 1- day food record (Lee and Nieman, 2003). 

2.5.2.3 Food frequency questionnaires 

 Food frequency questionnaires assess energy and/or nutrient 

intakes by determining how frequently a person consumes a limited number of foods 

that are major sources of nutrients or of a particular dietary component in question.  

The questionnaires consist of a list of approximately 150 or fewer individual food 

items that are important contributors to the population’s intake of energy and 

nutrients.  Respondents indicate how many times a day, week, month, or year that 

they usually consume the foods.  In some food frequency questionnaires, a choice of 

portion size is not given. These generally use standard portion sizes (the amounts 

customarily eaten per serving for various age/sex groups) drawn from large-

population data (Lee and Nieman, 2003). 
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2.5.2.4 Dietary history 

   Dietary history provides the retrospective information on the 

usual food intake and meal patterns of individuals over varying periods of time.  The 

time periods covered often include the previous month, six months, or the previous 

year.  The dietary history technique was developed by Burke in 1947 as an interview 

method consisting of three components: 24-hour food recall of actual food intake, a 

questionnaires on the frequency of consumption of specific food items and a three-day 

estimated food record, which was as a cross-check (Gibson, 2002).  

 2.5.3 Anthropometric parameters 

  Anthropometric assessment comprises measurements of variations of 

the physical dimensions and the gross composition of the body.  Anthropometric 

measurements are of two types, growth and body composition.  The most widely used 

of growth are height and body weight (Gibson, 2002).  Body mass index (BMI) is 

calculated for assessing nutritional status.  It helps classify a person into underweight, 

normal or obese categories (Stockslager et al., 2003).  Most methods used to assess 

body composition are subcutaneous fat and skeletal muscle for determining the 

severity of protein-calories malnutrition.  Using specialized calipers and tape measure, 

anthropometry estimates body fat from thickness of the skinfold (ASPEN, 1995).  The 

triceps skinfold (TSF) is most frequently selected because it is assumed to be most 

representative of the whole of the subcutaneous fat layer.  TSF measured at the 

midpoint of the back of upper arm, between the acromion process and the tip of the 

olecranon, as noted for mid upper-arm circumference (MAC).  Midarm muscle 

circumference (MAMC) provides an index of muscle mass and indicates somatic 

protein stores.  The value is calculated using the following equation:  

   MAMC (cm) = MAC (cm) – [  TSF (cm)] 
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  Percentages of reference value of TSF and MAMC in adults are shown 

in Table 6 (Roongpisuthipong, 2008).  The value is minimally affected by edema and 

provides a quick estimation (Gibson, 2002; Stockslager et al., 2003). 

 

Table 6 Percentages of reference value of triceps skinfold thickness (TSF) and      
              midarm muscle circumference (MAMC) in adults (Roongpisuthipong, 2008) 
 
Percent of  reference value Male  Female Calorie reserve for TSF/ 

        Muscle mass for MAMC 

Triceps skinfold thickness (mm) 

 100   12.5  16.5 

 90   11.0  15.0 

 80   10.0  13.0 

 70    9.0  11.5 

 60    7.50  10.0 

 50    6.0   8.0 

 40    5.0   6.5  Borderline 

 30    4.0   5.0 

 20    2.5   3.0  Severely depleted  

Midarm muscle circumference (cm) 

 100   25.5  23.0     

 90   23.0  21.0  Adequate 

 80   20.0  18.5 

 70   18.0  16.0  Borderline 

 60   15.0  14.0 

 50   12.5  11.5  Severely depleted 

 40   10.0   9.0 
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 2.5.4 Laboratory assessment 

  Laboratory tests can detect nutritional problems in early stages before 

physical signs and symptoms appear.  Most of the routine tests assess protein-calorie 

information.  Total serum protein and albumin are the most common parameters to 

screen for nutritional problems (Sauberlich, Skala and Dowdy, 1979; Stockslager et 

al., 2003).  Some tests measure by products of protein catabolism such as creatinine 

and other measure products of protein anabolism such as albumin, hemoglobin, 

hematocrit, prealbumin, and retinol binding protein (Stockslager et al., 2003).  The 

summary of recommended laboratory test is shown in Table 7.  Generally, a 

combination of laboratory test should be used rather than a single test for each 

nutrient.  Several concordant abnormal values are more reliable than a single aberrant 

value in diagnosing a deficiency state. 

 2.5.5 Immune function 

  Measures of immunocompetence include the total lymphocyte count 

(TLC) and delayed cutaneous hypersensivity reactions (DCH).  TLC reveals the 

number of lymphocytes, the blood cells responsible for fighting infection.  

Lymphocytes are responsible for destroying organisms as well as for phagocytosis, 

which promotes cellular repair.  Malnutrition decreases the total number of 

lymphocyte, impairing the body’s ability to fight infection.  TLC may also be affected 

by many medical conditions.  Decreased values may indicate malnutrition when no 

other cause is apparent and may point to infection, leukemia, stress, injury, 

immunosuppressant, surgery, and tissue necrosis (Blackburn, Bistrian and Maini, 

1977; Stockslager et al., 2003).  It is calculated according to the following formula: 

    
    TLC =  
   

% lymphocytes x white blood cells (cell/mm3) 
100 
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  DCH may be evaluated by placing small quantities of recall antigens 

(Candida albicans, mumps, or purified protein derivative of tuberculin) on the skin of 

forearm.  Normally, positive reaction occurs in 24 to 48 hours with red area of 5 mm 

or more.  However, delayed reaction, a reaction to only one antigen, or no reaction at 

all (anergy) may occur in the individual with malnutrition.  Several chronic diseases, 

drugs, hydration status, and aging influence this measurement.  Therefore, it is a poor 

predictor of malnutrition in sick patient and hospitalized patients (Jeejeebhoy, 2000; 

Stockslager et al., 2003). 

 2.5.6 Nutritional screening and assessment tools 

  A number of instruments have been developed for the purpose of 

assessing a subject’s nutritional status or for identifying those at risk of malnutrition.  

These assessment and screening tools are usually presented as a questionnaire  

variables associated with malnutrition (Jone, 2002). 

  Nutritional screening is the first step, and should be applied to all 

patients with cancer.  For hospitalized patients, screening should be undertaken 

immediately following admission, and at regular intervals thereafter.  Patients 

attending hospital regularly as outpatients also require regular screening.   This can be 

performed during hospital visits and in the community.  Primary care patients are also 

at risk of developing malnutrition and should be screened in the home by a 

community healthcare professionals.  Screening method can identify patients with or 

at risk of developing malnutrition.  The relevant patients should then be referred to a 

dietician or clinical nurse specialist (Figure 4) for a more detailed assessment of their 

nutritional status (Davies, 2005). 
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Table 7 Laboratory tests in malnutrition (Roongpisuthipong, 2008) 
 
Tests    Nutritional use    Cause of abnormal value 

Serum albumin  2.8-3.5 g/dl compromised protein status Low- common infection, stress, 

(3.5-5.5 g/dl)  <2.8 g/dl possible kwashiorkor  especially poor protein intake

   Increasing value reflects positive protein burn, trauma, fluid over load, 

   balance     cognitive heart failure, 

        severe liver disease 

        Uncommon: zinc deficiency

        nephrotic syndrome, bacterial 

        stasis / overgrowth of small 

        intestine 

 

Serum prealbumin 10-50 mg/dl mild protein depletion  chronic renal failure 

(20-40 mg/dl)  5-10 mg/dl moderate protein depletion similar to serum albumin 

   <5 mg/dl severe protein depletion 

   Increasing value reflects positive protein 

   Balance 

 

Serum total iron  < 200 mg/dl compromised protein status, Low: similar to serum albumin 

binding capacity  possible kwashiorkor   High: iron deficiency 

(240-450 mg/dl)  Increasing value reflects positive protein 

   Balance 

 

Prothombin time prolongation (vitamin K deficiency) Prolong anticoagulant therapy 

(12-15.5 sec.)       (warfarin), severe liver disease 

 

Serum creatinine < 0.6 mg/dl muscle wasting due to  High: severe liver disease, 

(0.6-1.6 mg/dl)  prolonged energy deficit   despite muscle wasting, 

   Reflects muscle mass   renal failure  

 

Blood urea nitrogen < 8 mg/dl  adequate protein intake  Low: anabolic state,  

(8-23 mg/dl)  12-23mg/dl adequate protein intake  severe liver disease, hormone 

   > 23 mg/dl excessive protein intake   antidiuretic  

        High: despite poor protein  

        intake renal failure,  

        gastrointestinal hemorrhage, 

        cognitive heart failure 
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  Nutritional screening differs from nutritional assessment, commonly 

done by a registered dietician or nutrition professional.  It incorporates medical 

history, a detailed dietary history, physical examination, anthropometric 

measurements, and laboratory data (Council on Practice (COP), 1994).  Nutritional 

assessment includes an assessment of body compartments and an analysis of the 

structure and function of organ systems and their effects on metabolism (ASPEN, 

2002).  The Scored Patient Generated Subjective Global Assessment (PG-SGA) and 

the Mini Nutritional Assessment (MNA) include these components and can be used 

either as screening or assessment tools (Ferguson, 2003; Barone, Milosavljevic and 

Gazibarich, 2003).  Numerous nutrition screening tools have been delveloped in 

cancer settings to identify patients who are at the greatest risk of developing 

nutritional problems, including substantial weight loss (Table 8). 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4 Nutritional screening and assessment of patients with cancer (Davies, 2005) 

Refer to dietician or 
 clinical specialist 
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Table 8 Nutritional screening tools (Huhmann and Cunninghum, 2005) 

Name of tools    Data included   

Scored Patient Generated Subjective Weight history, food intake, symptoms, activity; 

Global Assessment (PG-SGA)  metabolic demand, physical assessment; completed 

     by patient and practitioner 

Mini Nutritional Assessment (MNA) Weight history, food intake, activity, psychological 

     stress, anthropometric measurement; completed  

     by practitioner 

Malnutrition Screening Tool (MST) Weight history, effect of appetite; completed by patient 

Malnutrition Universal Screening Tool Weight history, effect of disease; completed by  

(MUST)     practitioner 

Nutrition Risk Assessment  (NRA)  Weight history, food/fluid intake, activity, metabolic  

     demand, laboratory values, skin condition; completed by 

     practitioner 

 

  2.5.6.1 The Scored Patient Generated  Subjective Global Assessment  

   The scored Patient Generated Subjective global assessment 

(PG-SGA) was adapted from the SGA questionnaire and has been validated for use in 

cancer patient (Bauer, Capra and Ferguson, 2002.).  SGA is a validated tool that 

assesses nutritional status based on the medical history (weight change, dietary intake 

change, gastrointestinal symptoms that have persisted for more than 2 weeks, changes 

in functional capacity) and physical examination (loss of subcutaneous fat, muscle 

wasting, ankle/sacral edema and ascites) (Detsky, McLaughlin and Baker, 1987).  The 

SGA has been applied in a number of different patient groups, including cancer 

patients who were receiving chemotherapy and radiotherapy (Ottery, 1994a; 

Ferguson, et al., 1999a).  Patients are ranked according to the following three 

categories: A = well nourished, B = moderately malnourished or suspected 
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malnutrition and C = severely malnourished.  Advantage of SGA is its ability to 

predict negative clinical outcome or the development of nutritionally associated 

complications (Naber et al., 1997). 

   The questionnaire of PG-SGA consists two sections.  The first 

section is completed by the patients, and the second section is completed by the 

health-care professional.  The patient-completed section elicits the information about 

weight history, the symptom experience, recent and past food intake, and activity.  

The health-care professional-completed section includes an assessment of metabolic 

demand, disease in relation to nutritional requirements, and findings of a physical 

examination.  Numerical and SGA scores are assigned on the basis of these 

assessments and patients are categorized according to their nutritional status.  The 

SGA categories include mild, moderate, or severe malnutrition, and an algorithm is 

suggested for the intervention (Huhmann and Cunninghum, 2005). 

   The scored PG-SGA is a continuous measure and has been 

accepted by the Oncology Nutrition Dietetic Practice Group of the American Dietetic 

Association as the standard nutritional assessment for patients with cancer.  The 

scoring enables subtle changes in nutritional status to be identified.  The score 

increases if more symptoms exist.  These may occur with progression of disease or 

following side effects of therapy and both of which may further compromise 

nutritional status.  A reduction in score indicates that nutritional status has improved.  

This tool can also be used to identify the beneficial effects of nutritional intervention.  

Although the PG-SGA is a relatively easy tool to administer, its use requires a well-

trained practitioner (Read et al., 2005). 
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  2.5.6.2 The Mini Nutritional Assessment 

   The Mini Nutritional Assessment (MNA) was developed by 

Guigoz and colleagues (1996) with the Nestle Nutritional Corporation.  It is an 18-

item questionnaires validated for use in an elderly population.  It consisted of two 

sections of screening and assessment.  The screening includes questions related to 

changes in oral intake, weight loss, mobility, stress, and body-mass index.  The 

assessment includes measurement of arm and calf circumferences, specific questions 

about eating habits, and questions about medical history.  A total score is calculated 

(0-30 points) to provide a subjective judgment of protein-energy malnutrition.  A total 

score of less than 17 points denotes malnutrition; a score of 17.0-23.5 indicates risk of 

malnutrition.  The MNA has also been used in elderly cancer patients and in patients 

with advanced cancer receiving palliative chemotherapy to identify those at 

nutritional risk (Slaviero et al.,2003).  The MNA is a simple tool to use and may be 

administered by nondietetic professionals after minimal training (Read et al., 2005). 

  2.5.6.3 The Malnutrition Screening Tool 

   The Malnutrition Screening Tool (MST) is a quick and simple 

screening tool.  It is based on recent appetite and weight loss.  It contains three items, 

and the sum of these two parameters are obtained to give a score 0-5.  Patients are 

then considered to be at risk of malnutrition if their scores are between two and five.  

The cut-off score of two was chosen because it achieved the highest sensitivity of 

predicting the nutritional status.  The tool developed by Ferguson and co-workers has 

been validated both in patients undergoing acute care (Ferguson et al., 1999b) and in 

those with cancer who are receiving radiotherapy (Ferguson et al., 1999a).  
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  2.5.6.4 Malnutrition Universal Screening Tool 

   Malnutrition Universal Screening Tool (MUST) also consists 

of a score derived from three items.  However, attempts to validate the MUST in a 

population with cancer showed that it was unsuitable for use because of low 

sensitivity and specificity (Bauer and Capra, 2003). 

  2.5.6.5 Nutrition Risk Assessment 

   Nutrition Risk Assessment (NRA) developed in 1999 by the 

American Dietetic Association and the Consultant Dieticians in Health Care Facilities 

Practice Group, is widely used in US long-term care facilities.  The NRA has not been 

validated in population of cancer patients (Huhmann and Cunninghum, 2005). 

 

2.6 Nutritional support in the cancer patient 

 Nutritional support is known to have significant advantages for the patient.  

Through improving nutritional status, nutritional support has been shown to improve 

many outcomes, including immune function, survival and quality of life 

(Tchekmedyian, 1995; Bozzetti, 2001; Rypkema et al., 2004). 

 Prospective cohort analysis certainly suggests that malnutrition is one of the 

risk factor for diminished responsiveness to chemotherapy, increased toxicity with the 

drugs, poorer quality of life and short survival (Andreyev et al., 1998).  Nutritional 

support may help to reduce the side effects of chemotherapy, and increase weight of 

patientts.  However, in large randomized trials, nutritional repletion has not resulted in 

increased lean body mass, increased response rate, or increased survival rates (Van 

way III, 1999).  Nevertheless, culminating in meta-analysis concluded that routine 

nutritional support was not indicated (McGeer, Detsky and O’Rourke, 1990).  

However, the improvement in nutritional status has not led to reduction in toxicity.  If 
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such patients subsequently proceed to surgery, the nutritional support appears to 

improve their perioperative course (Jin, Phillips and Byles, 1999). 

 Aggressive nutritional support in cancer patients has frequently raised the 

concern whether the support might lead to an acceleration of tumor growth.  In animal 

models of cancer, intravenous and enteral repletion of malnourished tumor-bearing 

animals stimulates tumor growth.  Human data regarding this issue are scarce, but it 

has been observed that nutritional depletion of malnourished cancer patients may 

stimulate DNA synthesis in the tumor.  No report shows clinical significance of tumor 

growth with aggressive nutritional support.  Indeed, providing nutritional support and 

placing more tumor cells in the vulnerable DNA synthesis phase of the cell cycle may 

enhance sensitivity to cycle-specific chemotherapeutic agents (Popp, Morrison and 

Brennan, M. 1981; Jin, Phillips and Byles, 1999; Mason and Choi, 2003). 

 The provision of nutritional care to patients with cancer is not restricted to the 

dietician alone (Tesauro, Rowland and Lustig, 2002). Multidisciplinary teams 

including a physician, nurse, pharmacist, dietician, psychologist, social worker, and 

physiotherapist help improve overall symptoms and sense of wellbeing (Bruera, 

Michaud and Vigano, 2001). 

 2.6.1 Nutritional interventions 

   The care plan should be tailored to the individual patient.  It should 

address symptom control, patient comfort, and the prevention or reversal of weight 

loss (Maillet, Potter and Heller, 2002).  The nutritional interventions for some of the 

symptoms reported by patients with cancer are shown in Table 9 (McCallum and 

Polisena, 2000; Dobbin, 2001).  The care plan might include changes in diet, liquid 

nutritional supplements, or enteral or parenteral nutrition.  Major consideration for 

selecting the feeding route and nutritional support formula include gastrointestinal 
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function, expected duration of nutrition therapy, aspiration risk, and the potential for 

or the actual development of organ function (Figure 5) (ASPEN, 2002). 

Table 9 Symptoms-related nutritional interventions (McCallum and Polisena, 2000; 
   Dobbin, 2001) 
 

Symptoms   Intervention 
Taste changes    Tart foods, highly flavored seasonings, plastic utensils 

       and dishes, marinated foods 

Xerostomia   Fluids with meals, moistened or pureed food,  

       moistening mouthwash or gel, papaya juice 

    Avoidance of caffeine, alcohol, commercial   

       mouthwashes 

Stomatitis or mucositis  Avoidance of acidic, spicy, rough, or salty foods 

    Consumption of bland, soft foods that are easy to  

       swallow, cooked (especially vegetables) until soft  

       and tender, cut into small pieces or puree food in a 

       blender, addition of broth, gravies or sauces, capsaicin 

       candy 

Diarrhea   Avoidance of high-fat foods, caffeine, alcohol, tobacco, 

       strong spices 

    Consumption of banana, rice, apple sauce, toast diet 

    Initially low fiber slowly increasing soluble fiber 

    Temporary avoidance of milk products (except yoghurt) 

    Increased fluid intake (include juice and broth) 

Dumping syndrome  Small, frequent meals (every 2 hour), higher protein and 

       fat content of meals, fluids between meals 

    Limitation of simple carbohydrates 
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Table 9 Symptom-related nutritional interventions (continued)  

Symptoms    Intervention 
Constipation    Gradual increase in fiber intake, 8-10 glasses of fluid 

       daily, 4–8 ounces of prune juice once or twice daily, 

       increased physical activity, fiber supplement  

Nausea    Avoidance of foods with strong odors, high-fat foods, 

       and strong spices 

    Fluids between meals and cold foods that might be  

       better tolerated 

Vomiting   Progress from no oral intake to clear liquid, full liquid, 

       and then soft foods 

    Maintenance of fluid intake (include juice and broth) 

Early satiety   Avoidance of excessive intake of fat and fiber 

    Frequent meals (every 2 hour), increased protein and 

       carbohydrate content of meals, fluids between meals 

Neutropenia   Emphasize food-borne illness prevention (well-washed) 

Malabsorption   Semielememtal palatable products  

Fat malabsorption  Decrease fat diet and replacement of dietary fat by  

       medium chain triglyceride (MCT) or oil fortified  

       food/products  
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Figure 5 Flow of nutritional support access (ASPEN, 2002) 
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 2.6.2 Parenteral nutrition supplementation 

  The American Gastroenterological Association and ASPEN hold 

similar positions on the use of parenteral nutrition in patients with cancer.  The 

general contraindications of enteral and parenteral nutrition are shown in Table 10 

(ASPEN, 2002).  Parenteral nutrition should not be given routinely to patients 

undergoing chemotherapy or radiotherapy for cancer.  ASPEN guidelines further 

indicate that parenteral nutrition is appropriate only in malnourished patients who are 

expected to be unable to ingest or absorb adequate nutrients for a long period, defined 

as longer than 7–10 days.  They further recommend that parenteral nutrition be 

avoided if the life expectancy of the patient is less than 40–60 days.  If intravenous 

intervention is desired in an individual with a life expectancy of less than 40 days, 

intravenous fluids only are recommended (ASPEN, 2002).  The use of parenteral 

nutrition during chemotherapy does not seem to improve the outcomes (Tandon et al., 

1984; De Cicco, Panarello and Fantin, 1993). 

 2.6.3 Enteral nutrition supplementation 

  The benefit of enteral nutrition include reduced complication rate, 

early return of bowel function, shorter stay postoperative, and reduced relative risk of 

infection (Bozzetti, Braga and Gianotti, 2001; Braga, Gianotti and Gentilini, 2001).  

Metabolic benefits of enteral nutrition include improved peripheral protein kinetics, 

and lower frequencies of hypoglycemia and electrolyte abnormalities (Braunschweig 

et al., 2001).  Enteral nutrition is also much less expensive than parenteral nutrition 

(Braga,Gianotti and Gentilini, 2001).  Many factors including tumor type, stage of 

disease, anticancer treatment, and clinical status, as well as patients preference must 

be considered before using nutritional support in patients with cancer (Huhmann and 

Cunningham, 2005).  
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Table 10 Contraindications of enteral and parenteral nutrition (ASPEN, 2002) 

Enteral nutrition 

- Malfunctioning gastrointestinal tract 

- Malabsorptive disorders 

- Mechanical obstructions 

- Severe bleeding 

- Severe diarrhea 

- Intractable vomiting 

- Gastrointestinal fistula 

- Prognosis not consistent with aggressive nutritional support 

Parenteral nutrition 

- Functional gastrointestinal tract 

- Need for nutritional support less than 5 days 

- Poor prognosis 

- Lack of adequate vascular access 

- Request by patient or caregiver 

- Haemodynamic instability 

- Anuria without dialysis 

- Profound metabolic or electrolyte disturbances 
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CHAPTER III 

MATERIALS AND METHODS 

 

3.1 Study design 

 The observational, cross-sectional study was designed to assess nutritional 

status in the cancer outpatients with chemotherapy at Prapokklao Hospital, 

Chanthaburi Province. 

 

3.2 Subjects 

 Cancer patients at Division of Chemotherapy Unit, Prapokklao Hospital, 

Chanthaburi Province were recruited into the study.  All patients received the 

explanation of experimental protocol, and the written informed consent was obtained 

before the beginning of the study.  The study protocol was approved by the Ethics 

Committee of Prapokklao Hospital, Chanthaburi Province (Appendix A). 

 The subjects were male and female outpatients with chemotherapy aged 

greater than 18 years old.  All patients can speak Thai language.  Data collection were 

conducted in 224 patients during the period from December 2008 to March 2009.  

 The number of patients enrolled in this study was calculated as follow:  

  n =  
 

 While  n = number of sample 

   Z/2 = 1.96 (α = 0.05) 

  P = prevalence of malnutrition 

  d = acceptable error 

  Q =  1-P 

 Z2
/2PQ  

     d2 
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 It has been reported that up to 85 % of all cancer patients develop a degree of 

clinical malnutrition (Ollenschlager et al.,1991; Kern and Norton,1988) 

   n =  

    
    = 196   

If information uncompleted 10%, the number of  patients in this study was 

  N =  
 

    = 196 / (1-0.1) 

    =   218   220 

 

3.3 Data collection 

 3.3.1 Research instruments 

  3.1.3.1 Tools for nutritional assessment 

   1) Weight and Height Scaling Apparatus which has 0.1  

        kilogram scale of weight and 0.1 centimeter scale of height. 

   2) Caliper (Cambridge scientific industries®, Maryland).   

   3) Tape which has 0.1 centimeter scale of length. 

  3.1.3.2 Documents (Appendix B) 

  Part 1  Patient’s general profile record form 

  Part 2  Nutritional screening tools  

  Part 3  Adverse effect of chemotherapy  

  Part 4  Nutritional assessment by anthropometry  

  Part 5  Estimation of food intake 

3.1.3.3 Validity and reliability of nutritional screening tools were 

tested.  Validity was tested by the professional of nutrition and cancer.  The screening 

tools were revised for clearer content and suitability according to the experts’ 

(1.96)2(0.85)(1-0.85) 
(0.05)2 

n 
1-R 
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recommendations.  Then, the tools were applied in healthy individuals (n=20) and 

outpatients with chemotherapy (n=20) in National Cancer Institute, Bangkok for 

reliability test.  The study protocol was approved by the Ethics Committee of 

National Cancer Institute.  The Cronbach’s alpha was 0.75, 0.71, and 0.81 in PG-

SGA, MNA, and MST tools respectively (Appendix C). 

 3.3.2 Demographics and patient characteristics 

  All patients were interviewed.  The content included sex, age, 

education, occupation, income, history of drug allergy, and diseases. 

 3.3.3 Assessment of nutritional status 

  All patients were assessed for their nutritional status.  The assessment 

was performed by anthropometric measurement, laboratory parameters and nutritional 

screening tools (PG-SGA, MNA and MST), and then the data were record. 

  3.3.3.1 Anthropometric measurement  

   Anthropometric parameters in this study included the 

measurement of the percentage of ideal body weight (% IBW), percentage of weight 

loss (% weight loss), body mass index (BMI), triceps skinfold (TSF), midarm 

circumference (MAC) and midarm muscle circumference (MAMC). 

   1) Height and body weight were measured without shoes by 

height meter and weighing scale.  Then, BMI was calculated from weight and height.  

The percentage of IBW was determined by comparing actual body weight (ABW) to 

ideal body weight (IBW). Standard height and weight of Thai adults were used 

(Roongpisuthipong et al., 1987) (Appendix D).  The percentage of weight loss was 

determined by ABW and usual body weight (UBW) of the patients.  These were 

calculated as follow, and the classification of each indicators are shown in Table 11. 
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   BMI (kg/m2) =  

 

   % IBW =     (Stockslager et al., 2003) 

 

  % weight loss  =             (Van way III, 1999) 

 

Table 11 Classification of nutritional status by BMI, % IBW and % weight loss 

Nutritional parameters  Classification of nutritional status 
BMI     < 18.5  Underweight 

     18.5 - 24.9 Normal weight 

     25.0 - 29.9 Overweight 

     ≥ 30  Obese 

% IBW    < 70  Severe underweight 

     70 - 79  Moderate underweight 

     80 - 90  Mild underweight 

     90 - 110 Weight is normal 

     110 – 120 Overweight 

     > 120  Obese 

% weight loss    > 25  Severe 

     16 - 25  Moderate  

     11 - 15  Mild 

     5 - 10  Significant weight loss 

     < 5  Normal 

BMI = body mass index; IBW = ideal body weight 

 

Weight (kg) 
[Height (m)]2 

ABW x100 
 IBW     

(UBW-ABW) x 100 
      UBW 
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   2) Subcutaneous fat and skeletal muscle were assessed by arm 

measurements.  MAC was measured using tape at midpoint of the back of upper arm, 

between the acromion process and the tip of the olecranon.  Then TSF were measured 

using a conventional skinfold caliper.  The measurement was performed two times in 

each patient, and the values were then averaged for final calculation.  MAMC were 

calculated and recorded as percentage of the standard measurements (Appendix D), 

using the following formulas: 

   MAMC (cm) =    MAC (cm) – [  TSF (cm)] (Gibson, 2002) 

 

   %TSF  =  
   

 
   %MAC =  
 
   
   %MAMC =  
 
  

  A measurement less than 90% of the standard indicated caloric 

deprivation.  A measurement over 90% indicated an adequate or more than adequate 

energy reserves (Stockslager et al., 2003). 

  3.3.3.2 Determination of laboratory parameters 

   The nutritional assessment included routine biochemical 

measurement of white blood cells (WBC), red blood cells (RBC), hemoglobin, 

hematocrit, and other laboratory parameters such as serum albumin level, blood urine 

nitrogen (BUN), and creatinine.  The total lymphocyte count (TLC) was calculated 

according to the following formula (Van way III, 1999): 

 

   TLC =  

 

Actual TSF   (mm)  100 
Standard TSF (mm) 

Actual MAC   (cm)  100 
Standard MAC (cm) 

Actual MAMC   (cm)  100 
Standard MAMC (cm) 

% lymphocytes x white blood cells (cell/l) 
                             100 
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   < 900 cells/l    Severe depletion 

   900-1500 cells/l  Moderate depletion 

   1501-1800 cells/l  Mild depletion 

  3.3.3.3 Nutritional screening tools 

   Nutritional screening tools were used to assess nutritional status 

of each patient. The technique included interviewing and observing physical 

appearance (Appendix B).  The patients’ weight and height were obtained either from 

the interview or outpatient card.  The patients were further interviewed about dietary 

intake, eating habits, recent appetite, gastrointestinal symptoms, activity, and medical 

history.  They were finally determined for loss of subcutaneous fat, muscle wasting, 

edema and ascites.  From data collection, sum of score and nutritional status were 

concluded according to nutritional screening tools (Table 12).  The prevalence of 

malnutrition assessed by each nutritional screening tool was determined by the 

following equation 

   P =  
 
 While n  = Total number of patients whose SGA rating as B and C  

   (PG-SGA), Score < 17 and 17-23.5 (MNA) and Score  

   ≥2 (MST) 

  N = Total number of patients  

 

 

 

 

 

 

n 
N 
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Table 12 Interpretation of nutritional status by nutritional screening tools 

Tools   Interpretation nutritional status 
PG-SGA  A = well nourished: < 5% weight loss in last 6 months, 

          no deficit nutrient intake, none nutrition impact symptoms, 

          no deficit functioning, and no deficit physical exam 

          (significant recent improvement). 

   B = moderately malnourished or suspected malnutrition: 5-10% 

          weight loss in last 6 months, definite decrease in nutrient 

          intake, presence of nutrition impact symptoms, moderate 

          functional deficit or recent deterioration, and mild to  

          moderate loss of subcutaneous fat and muscle mass, slight  

          edema and ascites. 

   C = severely malnourished: >10% weight loss in last 6 months, 

          severe definite in nutrient intake, presence of nutrition  

          impact symptoms, severe functional deficit or recent  

          significant deterioration, and obvious signs of malnutrition 

          (severe loss of subcutaneous fat and muscle mass, edema 

          and ascites). 

MNA   < 17  : Malnourished 

   17.0–23.5 : At risk of malnutrition. 

   ≥ 24  : Well- nourished 

MST   0 – 1  : Not at risk of malnutrition 

   ≥ 2  : At risk of malnutrition 

PG-SGA=Patient-Generated Subjective Global Assessment; MNA=Mini-Nutritional Assessment; 
MST=Malnutrition Screening Tool 
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 3.3.4 Determination of energy requirements 

  Patient’s energy and protein requirement were determined.  Basal 

energy expenditure (BEE) was calculated and used to calculate for total energy 

expenditure (TEE) (Rosa and Shizgal, 1984). 

 BEE (male) =     66.5 + 13.7 Weight (kg) + 5 Height (cm)  6.8 Age (years) 

 BEE (female) =     655 + 9.6 Weight (kg) +1.8 Height (cm)  4.7 Age (years) 

  TEE =     BEE x Activity factor x Stress factor 

 Activity factor =     1.3 (out of bed) 

 Stress factor =      1.1-1.45 

 3.3.5 Estimation of food intake  

  The patients were interviewed for types and amounts of foods 

consumed during a 24-hour period.  Then, they were instructed how to record a 3-day 

food record (1 weekend and 2 weekdays).  All items and portions of food consumed 

including name and method of preparation and cooking were recorded.  The patients 

estimated food portion size using standard household measuring cups and spoons.  

Then, portion size was converted into gram of foods.  The food records were analyzed 

for total food energy intake and its energy distribution of protein, fat, and 

carbohydrate.  The nutrients consumed were analyzed by the computerized program 

“Thai Nutrisurvey version 2.0 (2008)” modified for Thai food by Division of 

Nutrition, Department of Health and Faculty of Tropical Medicine, Mahidol 

University. 

 3.3.6 Adverse effect of chemotherapy related to gastrointestinal tract 

  The patients were interviewed using form in Appendix B, about 

adverse effect of chemotherapy related to gastrointestinal tract in past cycle of 

chemotherapy such as anorexia, taste changes, stomatitis or mucositis, diarrhea, 
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constipation, nausea and vomiting etc. 

3.4 Statistical analysis 

 Demographic data were analyzed using descriptive statistics.  Continuous data 

were expressed as mean  standard deviation (SD) and analyzed quantitatively 

through use of means, frequencies and percentages.  Distribution of continuous 

variables were tested by Kolmogorov-Smirnov test.  It was found that score of PG-

SGA, MNA and MST were not normally distributed.  Therefore, a nonparametric 

statistics was used including Kruskal Wallis and Mann-Whitney U test.  A 

contingency table was used to determine the sensitivity, specificity and the predictive 

value of MNA and MST depending on PG-SGA.  Correlations were reported as the 

Spearman rank correlation coefficient (Rho).  The p- value  0.05 was set as the level 

of significance. 
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CHAPTER IV 

RESULTS  

 

 The study was conducted to assess the nutritional status of the cancer 

outpatients with chemotherapy by Patient-Generated Subjective Global Assessment 

(PG-SGA), Mini-Nutritional Assessment (MNA) and Malnutrition Screening Tool 

(MST).  Moreover, the nutritional status was assessed by the anthropometric and 

laboratory measurements.  Estimation of food intake was assessed by 24-hour recall 

and 3-day food record. 

 

4.1 Demographics and patients characteristics  

 The characteristics of the patients are presented in Table 13.  The number of 

female are 2 times greater than male patients (67.00% and 33.00%).  The age of all 

patients studied were between 19 to 84 years (53.5214.50).  Most patients were 

married and stayed in Chanthaburi Province.  Their education level lower than bachelor 

degree and had income less than 5,000 Baht per month.  They had no drug allergy, and 

no underlying other diseases.  The types of cancer were breast, colorectal, lymphoma, 

lung, stomach, esophagus and others.  Chemotherapy regimens may use a single drug or 

in combination.  In this study, the cancer chemotherapy adult regimens used in the 

patients is shown in Table 14.  The regimens for cancer patients that physicians used the 

most was a combination of drug such as FAC (fluorouracil, doxorubicin and 

cyclophosphamide) and AC (doxorubicin and cyclophosphamide) in breast cancer.  

Chemotherapy regimens were matched with type of cancer.  The most chemotherapy 

regimens were FAC (37, 16.52%) and 5FU+LV (33, 14.74%) for breast and colorectal 

cancers respectively. 
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Table 13 Characteristics of the patients  

Characteristics Number of patients (%) 
Gender   
 Male     74 (33.00) 
 Female   150 (67.00) 
Age    
 18  30     12 (5.40) 
 31  45     65 (29.90) 
 46  60     73 (32.60) 
 > 60     74 (33.00) 
Marrital status    
 Single     35 (15.60) 
 Couple   159 (71.00) 
 Divorce       6 (2.70) 
 Widow     24 (10.70) 
Province  

Chanthaburi 
 
  153 

 
(68.30) 

 Sakaeo     33 (14.70) 
 Trat     32 (14.30) 
 Rayong       5 (2.20) 
 Others       1 (0.40) 
Education    
 None     28 (12.50) 
 Lower than bachelor degree   178 (79.40) 
 Bachelor degree and greater      18 (8.10) 
Occupation    
 None     57 (24.50) 
 Agriculturist     71 (31.70) 
 Business     26 (11.60) 
 Government officer     15 (6.70) 
 Others     55 (25.50) 
Income    
 <5,000 Baht   152 (67.90) 
 5,000  10,000 Baht     46 (20.50) 
 > 10,000 Baht     26 (11.60) 
Drug allergy    
 No   204 (91.10) 
 Yes     20 (8.90) 
Other disease    
 None   128 (57.20) 
 Hypertension     32 (14.30) 
 Diabetes mellitus     26 (11.60) 
 Cardiovascular disease       6 (2.70) 
 Renal disease       1 (0.40) 
 Others     31 (13.80) 
 

 



 

 

52

Table 13 Characteristics of the patients (continued) 

Characteristics Number of patients (%) 
Type of cancer    
 Breast 92 (41.10) 
 Colon and rectum 50 (22.30) 
 Lymphoma 20 (8.90) 
 Lung 15 (6.70) 
 Stomach 10 (4.50) 
 Esophagus 8 (3.60) 
 Othersa 29 (12.90) 
Stage of cancer   
 Stage 1 8 (3.60) 
 Stage 2 66 (29.50) 
 Stage 3 41 (18.30) 
 Stage 4 34 (15.20) 
 Unknownb 75 (33.40) 
Metastasis   
 Yes 96 (42.90) 
 No 63 (28.10) 
 Unknownb 65 (29.00) 
Organ metastasis   
 Lymph node 49 (51.10) 
 Bone 8 (8.30) 
 Liver 7 (7.30) 
 Brain 6 (6.30) 
 Lung 4 (4.20) 
 Other and Unknownc 22 (22.80) 
a Other cancers such as bladder, liver, prostate, ovary cancers and leukemia; b No record in outpatient 
cards; c Other organ metastasis and no record in outpatient cards 
 

Table 14 Cancer chemotherapy regimens  
 

No Chemotherapy regimens Number of patients (%)
1 FAC   37            (16.52) 
2 5FU+LV   33            (14.74) 
3 FC   17              (7.59) 
4 AC   14              (6.25) 
5 Hormone   11              (4.91) 
6 CVP   10              (4.47) 
7 Others 102            (45.54) 

FAC = fluorouracil+doxorubicin+cyclophosphamide; 5FU+LV = fluorouracil+leucovorin 
FC = fluorouracil+cisplatin; AC = doxorubicin+cyclophosphamide; CVP = cyclophosphamide 
+vincristine+prednisolone; Hormone = tamoxifen and anatrazole; Others, FEC = fluorouracil 
+epirubicin+cyclophosphamide, CMF = cyclophosphamide+methotrexate+ fluorouracil, CAP = 
cyclophosphamide+doxorubicin+cisplatin, EC = etoposide+cisplatin, A = doxorubicin, ABV = 
doxorubicin+bleomycin+vinblastine, CHOP = cyclophosphamide+doxorubicin+vincristine+prednisolone 
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4.2 Assessment of nutritional status  

 4.2.1 Anthropometric measurement 

  The results of anthropometric measurement are given in Table 15 and 

Table 16.  Most patients were in normal range of nutritional status with lower than 5% 

weight loss (based on percentage of usual weight), and 39 patients had 5-10% 

significant weight loss.  Most of males and females had % IBW and BMI in normal 

ranges.  The number of patients with underweight was higher in males than females, 

whereas the number of patients with overweight or obesity was higher in females than 

males.  The mean percentage of MAC, TSF and MAMC of all patients were slightly 

lower than the normal ranges, except the mean percentage of TSF in female patients 

that was higher than the normal range (Table 17). 

 4.2.2 Laboratory parameters 

  The laboratory data of the patients are presented in Table 18.  Most 

average laboratory data were in the normal range such as white blood cells (WBC),  

% lymphocyte count, red blood cells (RBC), hemoglobin, hematocrit, platelet, serum 

creatinine, and blood urea nitrogen (BUN) levels.  The value of serum albumin was 

slightly lower than the normal range and the total lymphocyte count (TLC) was lower 

than the normal range.  Total lymphocyte count of 88 patients appeared to be normal 

(>1800 cell/l) while that of 34 patients was less than 900 cell/l. 
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Table 15 Anthropometric measurement of the patients  

Parameters Range Mean  SD 

Weight (kg) a 29.00  89.00   54.88  10.20 

Height (m)   1.43  1.76     1.57  0.06 

IBW (kg) a  44.50  63.80   52.87  3.85 

BMI (kg/m2) a  13.70  34.43   22.06  3.96 

MAC (cm)  17.00  42.00   26.24  3.90 

TSF (mm)    2.00  32.00   16.27  6.73 

MAMC (cm)  14.78  32.27   21.13  2.74 
a 2 of 224 patients were not included due to no known real weight resulting from edematous state of 
patients; IBW = ideal body weight; BMI = body mass index; MAC = midarm circumference;  
CM = calf circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference 
 
 
Table 16 Frequency distribution of the patients classified according to % weight 
                loss, BMI and %IBW (n=222)a

 
 

  Number of patients (%) 
  Male (n=73) Female (n=149) 
%weight loss 
> 25 % Severe   0    (0)   0    (0) 
16  25 % Moderate   4   (5.50) 15 (10.10) 
11  15 % Mild   9 (12.30) 16 (10.70) 
  5  10% Significant weight loss 19 (26.00) 20 (13.42) 
< 5 % Normal 41 (56.20) 98 (65.77) 
      
% IBW  
< 70 % Severe   1   (1.40)   7   (4.70) 
70  79 % Moderate   7   (9.60)   6   (4.00) 
80  89 % Mild 15 (20.50) 18 (12.10) 
90  110 % Normal 28 (38.40) 64 (43.00) 
111  120 % Overweight 12 (16.40) 25 (16.10) 
> 120 % Obese 10 (13.70) 30 (20.10) 
      
BMI      
< 16 Grade3 thinness   6   (8.20) 10   (6.70) 
16  16.99 Grade2 thinness   4   (5.50)   2   (1.30) 
17  18.49 Grade1 thinness 11 (15.10)   8   (5.40) 
18.5  24.99 Normal 42 (57.50) 97 (65.10) 
25.0  29.99 Overweight   8 (11.00) 26 (17.40) 
≥ 30 Obese   2   (2.70)   6   (4.00) 
a 2 of 224 patients were not included due to no known real weight resulting from edematous state of 
patients; % weight loss =  percentage of weight loss base on usual weight; % IBW = percentage of ideal 
body weight; BMI = body mass index 
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Table 17 Anthropometric measurement of the patients 

Parameters Range   Mean  SD Normal range 
MAC (cm) 17.00 – 42.00    26.24  3.90   
% MAC (female) 59.65  147.37    94.08  14.41    90  110 
% MAC (male) 63.14  110.92    85.58  10.74    90  110 
      
TSF (mm)   2.00  32.00    16.27  6.73   
% TSF (female) 12.12  193.94  115.49  35.04  90  110 
% TSF (male) 24.00  160.00    84.97  37.52  90  110 
      
MAMC (cm) 14.78  32.27    21.13  2.74   
% MAMC (female) 63.42  138.48    89.40  12.16  90  110 
% MAMC (male) 67.60  108.60    85.92  9.64  90  110 
TSF = triceps skinfold thickness; MAC = midarm circumference; MAMC = midarm muscle 
circumference; mm = millimeter; cm = centimeter 
 

Table 18 Laboratory data of the patients (n=224) 

Parameters Mean  SD       Normal range a 

Serum albumin (g/dl)b       3.43  0.55           3.50  5.00 

WBC (x 103 cell/l)      6.42  2.81           4.20  10.30 

Neutrophils (%)      56.40  13.71         42.30  77.30 

Lymphocyte (%)      27.70  10.71         23.70  49.80 

Eosinophils (%)      3.47  4.34           1.20  9.90 

Basophils (%)      0.70  1.24                0  3.40 

Monocyte (%)    10.88  5.69           0.10  16.30 

TLC (cell/l)   1,690.04  747.88           ≥ 1,800.00 

RBC (x 106 cell/l)      4.20  2.07           4.04  6.01 

Hemoglobin (g/dl)    11.55  2.24         11.20  16.00 

Hematocrit (%)    33.95  4.78         35.80  50.10 

Platelet (x 103 cell/l)      308.45  139.75       140.00  400.00 

Serum creatinine (mg/dl)c      0.96  0.27           0.60  1.30 

Serum BUN (mg/dl)c    11.35  5.23           7.00  18.00 
a Normal ranges were obtained from Division of Laboratory Unit, Prapokklao Hospital; b n = 41;                

c n = 81; WBC = white blood cell; TLC = total lymphocyte count; RBC = red blood cell, BUN = blood 
urea nitrogen 
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Table 19 Frequency distribution of the patients classified according to TLC 

                        TLC levels Number of patients (%) 
  Male (74) Female (150) 
 <900             Severe depletion 11 (14.90) 23 (15.30) 

  900-1500      Moderate depletion 17 (23.00) 48 (32.00) 

  1501-1800    Mild depletion 11 (14.90) 26 (17.30) 

  >1800           Normal 35 (47.30) 53 (35.30) 

TLC = total lymphocyte count 
 
 

4.2.3 Nutritional screening tools 

 The prevalence of malnutrition in the study population were 28%, 76% 

and 46% screened by PG-SGA, MNA and MST tools respectively (Table 20).  

According to PG-SGA global rating, 161 (71.90%) of 224 patients were well- 

nourished (PG-SGA A), 61 (27.20%) were moderately malnourished (PG-SGA B) 

and only 2 (0.90%) were severely malnourished (PG-SGA C).  Of the patients 

classified moderately malnourished (PG-SGA B), 38 patients had a score ≥ 9.  

According to MNA tool, 54 (24.10%) of 224 patients were well-nourished (score ≥ 

24), 140 (62.50%) were identified as at risk of malnutrition, and 30 (13.40%) were 

malnourished.  According to MST tool, 102 (45.50%) of 224 patients were identified 

as at risk of malnutrition. 

 

 

 

 

 

 

 

 



 

 

57

Table 20 Frequency distribution of the patients and prevalence of malnutrition  
                classified according to PG-SGA, MNA and MST 
 
Tools Score Interpretation 

nutritional status 

Number of 

patients (%) 

Mean  SD 

of score 

Prevalence of 

malnutrition 

PG-SGA       5.55  4.01  28% 

Indicationa 0-1    11 (4.90)    

 2-3    84 (37.50)    

 4-8    86 (38.40)    

 ≥ 9    43 (19.20)    

        

SGA- A Well nourished 161 (71.90)    

rating B Moderately    61 (27.20)    

  malnourished      

 C Severely      2 (0.90)    

  malnourished      

        

MNA     20.86  3.56  76% 

 <17  Malnourished   30 (13.40)    

 17  23.5 At risk of  140 (62.50)    

  malnutrition      

 ≥ 24 Well- nourished   54 (24.10)    

        

        

MST       1.39  1.15  46% 

 0-1 Not at risk of  122 (54.50)    

  malnutrition      

 ≥ 2 At risk of  102 (45.50)    

  malnutrition     
a score 0-1: no intervention required at this time; 2-3: patient and family education with pharmacologic or 
nutrition intervention as indicated by symptom survey; 4-8: requires intervention as indicated by symptom survey; 
≥9 : indicates a critical need for improved symptom management and/or nutrient intervention options 
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 4.2.4 Comparison of the MNA and MST score with PG-SGA 

  The comparison of MNA and MST score with PG-SGA were assessed 

for sensitivity, specificity and predictive value of nutritional screening tools.  The 

ability of the MNA and MST to predict SGA are shown in Table 21.  Fifty-one of 224 

patients (23%) were correctly classified by the MNA as being well-nourished (true 

negatives) and 60 (27%) were correctly classified as being malnourished (true 

positives).  Three patients (1%) were misclassified as being well-nourished (false 

negatives) and 110 (49%) were misclassified as being malnourished (false positives).  

The MNA had a sensitivity of 95% and a specificity of 32%.  The positive predictive 

value was 35% and the negative predictive value was 94%.  One-hundred and fifteen 

of 224 patients (51%) were correctly classified by the MST as being well-nourished 

(true negatives) and 56 (25%) were correctly classified as being malnourished (true 

positives).  Seven patients (3%) were misclassified as being well-nourished (false 

negatives) and 46 (21%) were misclassified as being malnourished (false positives).  

The MST had a sensitivity of 89% and a specificity of 71%.  The positive predictive 

value was 55%, and the negative predictive value was 94%. 

 
Table 21 Classification of nutritional status in 224 patients with cancer according to  
                the MNA, MST score and PG-SGA 
 

 Malnourished 

(SGA B+C) 

Well nourished 

(SGA A) 

At risk of malnutrition  

   MNA  

   MST 

True positive  

60 (27%) 

56 (25%) 

False positive 

110 (49%) 

  46 (21%) 

 

Not at risk malnutrition 

   MNA 

   MST 

False negative 

3 (1%) 

7 (3%) 

True negative 

  51 (23%) 

115 (51%) 
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4.3 Energy requirements and dietary intake  

 The results of average energy requirement per day and dietary nutrient intakes 

of the patients are shown in Table 22 and 23 respectively.  The mean of total energy 

expenditure of the patients was 1,758.47 ± 219.65 kcal/day.  In this regards, the total 

energy from 24-hour recall was 1,292.63  478.59 kcal/day, the percentages of energy 

distribution obtained from carbohydrate, protein, and fat were 59.57 ± 12.55, 18.04 ± 

6.91 and 22.38 ± 10.07 respectively.  From 3-day food record, the mean energy intake 

was 1,235.06  269.95 kcal/day; however, only 58 patients had sent the records back 

to the researcher.  The percentages of energy distribution obtained from carbohydrate, 

protein, and fat were 62.41 ± 7.04, 15.62 ± 3.50 and 21.97 ± 5.47 respectively.  It was 

found that energy intake per day of the patients was less than their requirements. 

 

Table 22 Energy requirement of the patients 

Energy requirement Range Mean  SD 

BEE (male) (kcal/day)    949.50  1,727.50  1,258.97  194.74 

BEE (female) (kcal/day)    885.10  1,536.00  1,215.26  126.87 

Average BEE (kcal/day)  1,229.70  153.60 

TEE (male) (kcal/day) 1,357.79  2,470.33  1,800.33  278.48 

TEE (female) (kcal/day) 1,265.69  2,196.48  1,737.82  181.43 

Average TEE (kcal/day)  1,758.47  219.65 

BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = kilocalorie 
 

 

 

 

 

 

 

 



 

 

60

Table 23 Dietary nutrient intakes of the patients  

Nutrients     Mean  SD 
24 hour recall (n=224) 
 

  

     Total energy (kcal/day) 1,292.63  478.59  
     Carbohydrate (%)      59.57 12.55  
     Protein (%)      18.04  6.91  
     Fat (%)      22.38  10.07  
 
3-day record (n=58) 
 

  

     Total energy (kcal/day) 1,235.06  269.95  
     Carbohydrate (%)      62.41  7.04  
     Protein (%)      15.62  3.50  
     Fat (%)      21.97  5.47  
kcal = kilocalorie 

 

4.4 Adverse effects of chemotherapy related to gastrointestinal tract 

 The side effects of chemotherapy related to gastrointestinal tract and nutrition 

impact symptoms is shown in Table 24.  The side effects found in the patients 

included anorexia 58.90%, nausea 39.40%, dry mouth 33.30%, taste change 31.10%, 

constipation 27.80% and vomiting 23.90%.  It was found that anorexia, nausea, and 

constipation had severity in mild to moderate level. 
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Table 24 Frequency of nutrition impact symptoms from chemotherapy(n=180)a  

Symptoms 
 
 
 
 

Number of patients (%) Mean  SD 
of levels Level of severity 

None  
(0) 

Mild 
(1) 

Moderate 
(2) 

Severe 
(3) 

Very 
severe (4) 

Nausea 109 (60.60) 29 (16.05) 28 (15.60) 10(5.60) 4 (2.15) 1.73  1.06 

Vomiting 137 (76.10) 16 (8.90) 23 (12.80)   1 (0.55) 3 (1.65) 1.43  0.86 

Mucositis 153 (85.00) 14 (7.80) 11 (6.10)   2 (1.10) 0 1.23  0.61 

Dry mouth 120 (66.70) 40 (22.20) 16 (8.90)   4 (2.20) 0 1.47  0.75 

Anorexia  74 (41.10) 53 (29.40) 37 (20.60) 12 (6.70) 4 (2.20) 1.91  1.04 

Taste change 124 (68.90) 28 (15.55) 24 (11.65)   7 (3.90) 0 1.51  0.85 

Dysphagia 158 (87.80) 12 (6.70)   5 (2.75)   5 (2.75) 0 1.21   0.62 

Constipation 130 (72.20) 13 (7.20) 16 (8.90)   9 (5.00) 12 (6.70) 1.67  1.23 

Diarrhea 170 (94.40)   8 (4.45)   2 (1.15)   0 0 1.07  0.29 

Others 173 (96.10)   5 (2.80)   1 (0.55)   1 (0.55) 0 1.06  0.31 

a 44 of 224 patients were not included due to receive first course of chemotherapy 
Others = stomachache, flatulence, headache, dizziness, pain, insomnia and muscular weakness 

 
 
4.5 Effect of nutritional parameters and nutrition impact symptoms on 

nutritional status 

 Nutritional status, nutritional parameters and nutrition impact symptoms of the 

patients for each of the SGA rating, score MNA, and MST classification are shown in 

Table 25, 26, and 27 respectively.  Analysis revealed that several nutritional 

parameters and nutrition impact symptoms were significant differences among each 

other.  The ABW, BMI, %IBW, % weight loss, MAC, TSF, MAMC, serum albumin, 

BEE, TEE, the total energy from 24-hour recall, nausea, and anorexia were 

significantly differences among SGA groups, score MNA, and MST.  However, there 

were not a significant differences in the percentages of total lymphocyte count, serum 

creatinine, the total energy of 3-day food record, and constipation for each of the SGA 

groups, score MNA, and MST classifications. 
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Table 25 Nutritional status of the patients determined by PG-SGAa , nutritional parameters and nutrition impact symptoms 

Nutritional parameters Mean  SD p value d 
      SGA A      SGA B      SGA C

Age (year)      52.27  14.40       56.92  14.25       37.00  0 c        0.028 
Weight (kg) *      56.43  10.27       51.30  8.65 b       36.80  1.70 b, c     < 0.001 
BMI (kg/m2) *      22.63  3.95       20.72  3.56 b       15.32  0.71 b, c        0.001 
%IBW*    106.70  18.50       97.62  16.38 b       71.59  3.30 b, c        0.001 
%Weight loss*        1.92  7.15         9.48  6.36 b       14.38  11.41 b     < 0.001 
MAC (cm)      26.96  3.79       24.52  3.50 b       20.00  0.71 b, c     < 0.001 
TSF (mm)      17.37  6.54       13.52  6.54 b       11.50  2.12        0.001 
MAMC (cm)      21.51  2.75       20.28  2.42 b       16.39  0.04 b, c        0.001 
Serum albumin (g/dl) **        3.59  0.44         3.15  0.61 b                         0.011 
% lymphocyte      28.21  10.39       26.51  11.69       27.05  2.90        0.376 
TLC (cell/l) 1,704.61  721.15  1,665.09  827.73  1,277.94  41.80        0.386 
Hemoglobin (g/dl)      11.92  2.26       10.61  1.96 b       10.55  0.3     < 0.001 
Hematocrit (%)      34.75  4.34       31.90  5.34 b       31.75 0.35     < 0.001 
Serum creatinine (mg/dl) ***        0.96  0.26         0.97  0.30         0.80  0        0.723 
Serum BUN (mg/dl) ***      11.39  4.83       11.27  6.04       11.00  0        0.813 
Average BEE (kcal/day) 1,254.29  158.99  1,168.59  120.03 b  1,113.38  16.29        0.001 
Average TEE (kcal/day) 1,793.64  227.36  1,671.09  171.65 b  1,592.13  23.29        0.001 
Energy intake 1 (kcal/day) 1,399.33  461.08  1,030.69  413.81 b     692.48  221.32 b     < 0.001 
Energy intake 2 (kcal/day)**** 1,268.29  262.10  1,130.64  277.15                         0.288 
Nausea level (score)        0.50  0.90         0.95  1.17 b         2.00  0 b        0.002 
Vomiting level (score)        0.29  0.70         0.52  0.99         1.50  0.70 b        0.008 
Dry mouth level (score)        0.41  0.73         0.43  0.74         0.50  0.71        0.880 
Anorexia level (score)        0.71  0.89         1.23  1.20 b         3.00  0        0.001 
Taste change level (score)        0.33  0.65         0.66  1.01 b         2.50  0.71 b        0.002 
Constipation level (score)        0.63  1.19         0.48  1.07                         0.423 
 
* n=222; **n=41; ***n=81; **** n=58; a SGA A = well nourished,   B = moderately malnourished, C= severely malnourished; b Significantly different from SGA A  
(Mann-Whitney U test, p < 0.05); c Significantly different from SGA B (Mann-Whitney U test, p < 0.05); d p value (Kruskal Wallis Test); BMI = body mass index; % IBW = percentage of ideal 
body weight; % weight loss =  percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm = 
millimeter; cm = centimeter; TLC = total lymphocyte count; BUN = blood urea nitrogen; BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = kilocalorie; Energy intake 
1 = estimated from 24-hr recall food record; Energy intake 2 = estimated from 3-day food record 
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Table 26 Nutritional status of the patients determined by score of MNAa , nutritional parameters and nutrition impact symptoms 

Nutritional parameters Mean  SD p value d 
      Score < 17      Score 17  23.5      Score ≥ 24 

Age (year)      56.37  13.87       53.80  15.58       50.72  11.38        0.252 
Weight (kg) *      50.71  9.14 b       52.62  9.03 b       63.17  9.29     < 0.001 
BMI (kg/m2) *      20.06  3.99 b       21.17 3.42 b       25.50  3.25     < 0.001 
%IBW*      94.83  17.95 b       99.90  16.22 b     119.75  15.51     < 0.001 
%Weight loss*      11.92  7.04 b,c         3.95  7.48 b       0.04  5.32     < 0.001 
MAC (cm)      23.80  3.58 b,c       25.52  3.41 b       29.44  3.32     < 0.001 
TSF (mm)      12.70  6.93 b       15.00  6.06 b       21.53  5.32     < 0.001 
MAMC (cm)      19.81  2.49 b       20.81  2.62 b       22.68  2.52     < 0.001 
Serum albumin (g/dl) **        2.95  0.56 b,c         3.60  0.47         3.53  0.39        0.010 
% lymphocyte      28.05  12.54       26.95  10.30       29.62  10.65        0.348 
TLC (cell/l) 1,869.06  998.64  1,654.64  718.67  1,682.36  656.98        0.740 
Hemoglobin (g/dl)      10.91  1.39 b       11.48  1.71       12.08  3.44        0.056 
Hematocrit (%)      32.89  4.39       34.07  5.20       34.20  3.74        0.268 
Serum creatinine (mg/dl) ***        0.93  0.32         0.98  0.27         0.92  0.19        0.550 
Serum BUN (mg/dl) ***      10.11  4.40       11.45  5.48       13.37  5.04        0.269 
Average BEE (kcal/day) 1,174.17  118.02 b  1,206.11  153.79 b  1,321.71  133.36     < 0.001 
Average TEE (kcal/day) 1,679.07  168.77 b  1,724.73  219.91 b  1,890.05  190.71     < 0.001 
Energy intake 1 (kcal/day)    885.13  297.92 b,c  1,317.93  472.59 b  1,453.43  455.38     < 0.001 
Energy intake 2 (kcal/day)**** 1,056.16  405.25  1,279.01  265.17  1,223.92  222.61        0.293 
Nausea level (score)        1.40  1.27 b,c         0.54  0.947         0.44  0.79     < 0.001 
Vomiting level (score)        0.67  1.03 b,c         0.34  0.812         0.26  0.59        0.064 
Dry mouth level (score)        0.43  0.68         0.41  0.749         0.41  0.71        0.899 
Anorexia level (score)        1.60  1.45 b,c         0.83  0.952         0.59  0.74        0.005 
Taste change level (score)        0.87  1.22 c         0.36  0.710         0.41  0.68        0.113 
Constipation level (score)        0.63  1.13         0.60  1.20         0.50  1.04        0.932 
* n=222, **n=41; ***n=81; **** n=58; a Score < 17 = Malnourished, 17.0–23.5 = At risk of malnutrition, ≥ 24 = Well- nourished; b Significantly different from MNA score ≥ 24 (Mann-Whitney U 
test, p < 0.05); c Significantly different from MNA score 17-23.5 (Mann-Whitney U test, p < 0.05); d p value (Kruskal Wallis Test); BMI = body mass index; % IBW = percentage of ideal body 
weight; % weight loss =  percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm = 
millimeter; cm = centimeter; TLC = total lymphocyte count; BUN = blood urea nitrogen; BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = kilocalorie; Energy intake 
1 = estimated from 24-hr recall food record; Energy intake 2 = estimated from 3-day food record 
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Table 27 Nutritional status of the patients determined by score of MSTa, nutritional 
      parameters and nutrition impact symptoms 
 

Nutritional  parameters Mean  SD p value b  
      Score 0 − 1           Score ≥ 2 

Age (year)      52.85  14.67       54.06  14.33       0.684 
Weight (kg) *      56.74  10.86       52.72  8.96       0.010 
BMI (kg/m2) *      22.67  4.08       21.34  3.72       0.034 
%IBW*    106.99  19.18     100.42  17.20       0.026 
%Weight loss*        0.59  5.11         9.48  6.78    < 0.001 
MAC (cm)      26.95  3.97       25.38  3.64       0.004 
TSF (mm)      17.18  6.71       15.18  6.63       0.022 
MAMC (cm)      21.56  2.83       20.62  2.54       0.011 
Serum albumin (g/dl) **        3.65  0.45         3.26  0.56       0.013 
% lymphocyte      28.01  10.74       27.42  10.73       0.498 
TLC (cell/l) 1,780.76  754.76  1,581.53  728.45       0.018 
Hemoglobin (g/dl)      12.00  2.65       11.01  1.46    < 0.001 
Hematocrit (%)      34.82  4.87       32.91  4.49       0.001 
Serum creatinine (mg/dl) ***        1.00  0.27         0.94  0.27       0.364 
Serum BUN (mg/dl) ***      12.37  4.80       10.44  5.48       0.025 
Average BEE (kcal/day) 1,256.14  170.78  1,198.07  123.68       0.014 
Average TEE (kcal/day) 1,796.29  244.22  1,713.24  176.86       0.014 
Energy intake 1 (kcal/day) 1,451.53  492.09  1,102.58  385.54    < 0.001 
Energy intake 2 (kcal/day)**** 1,265.50  246.22  1,191.94  300.50       0.512 
Nausea level (score)        0.30  0.63         1.04  1.21    < 0.001 
Vomiting level (score)         016  0.47         0.61  1.03    < 0.001 
Dry mouth level (score)        0.27  0.57         0.59  0.85       0.002 
Anorexia level (score)        0.57  0.74         1.25  1.19    < 0.001 
Taste change level (score)        0.24  0.56         0.68  0.98    < 0.001 
Constipation level (score)        0.51  1.05         0.67  1.26       0.579 
 

* n=222; **n=41; ***n=81; **** n=58; a Score 0-1 = Not at risk of malnutrition;  ≥2 = At risk of malnutrition; b p 
value (Mann-Whitney U test); BMI = body mass index; % IBW = percentage of ideal body weight; % weight loss 
=  percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold 
thickness; MAMC = midarm muscle circumference; mm = millimeter; cm = centimeter; TLC = total lymphocyte 
count; BUN = blood urea nitrogen; BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = 
kilocalorie; Energy intake 1 = estimated from 24-hr recall food record; Energy intake 2 = estimated from 3-day 
food record 
 
  
4.6 Correlations between nutritional status and nutritional parameters 

 In the present study, Spearman’s rank correlation analysis revealed that 

several nutritional parameters were correlated with one another (Table 28).  In brief, a 

significant negative correlation was found between the nutritional status screened by 

the PG-SGA and MNA tools (Rho = -0.497, p = <0.001), between nutritional status 

screened by the MNA and the MST tools (Rho = -0.442, p = <0.001).  A significant 

positive correlation was found between the nutritional status screened by the PG-SGA 
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and MST tools (Rho = 0.545, p = <0.001).  Furthermore, the nutritional status 

screened by PG-SGA, MNA and MST tools were significantly correlated with ABW, 

BMI, % IBW, % weight loss, MAC, TSF, MAMC, serum albumin, hemoglobin, BEE, 

TEE, and the total energy intake estimated from 24-hour recall.  

 There were strongly significant correlations among anthropometric parameters 

such as between BMI and % IBW (Rho = 0.987, p = <0.001), BMI and MAC (Rho = 

0.840, p = <0.001), ABW and MAC (Rho = 0.792, p = <0.001).  Serum albumin was 

significant correlated with % weight loss, % lymphocyte count, TLC, hemoglobin, 

hematocrit, and serum creatinine.  The total energy expenditure of the patients had 

significant correlations with ABW, BMI, % IBW, % weight loss, MAC, TSF, 

MAMC, and the total energy intake estimated from 24-hour recall. 

 



Table 28 Correlations between nutritional status and nutritional parametersa 
 
Nutritional parameters PG-SGA MNA MST ABW BMI %IBW %Weight loss 

 Rho p value Rho p value Rho p value Rho p value Rho p value Rho p value Rho p value 

Nutritional status by PG-SGA 1.000 - -0.497 <0.001 0.545 <0.001 -0.242 <0.001 -0.228 0.001 -0.223 <0.001 -.0490 <0.001 
Nutritional status by MNA -0.497 <0.001 1.000 - -0.442 <0.001 0.416 <0.001 0.464 <0.001 0.450 <0.001 0.457 <0.001 
Nutritional status by MST 0.545 <0.001 -0.442 <0.001 1.000 - -0.174 0.009 -0.142 0.034 -0.150 0.026 -0.700 <0.001 
Weight (kg)* -0.242 <0.001 0.416 <0.001 -0.174 0.009 1.000 - 0.854 <0.001 0.902 <0.001 0.253 <0.001 
BMI (kg/m2)* -0.228 0.001 0.464 <0.001 -0.142 0.034 0.854 <0.001 1.000 - 0.987 <0.001 0.248 <0.001 
% IBW* -0.223 <0.001 0.450 <0.001 -0.150 0.026 0.902 <0.001 0.987 <0.001 1.000 - 0.254 <0.001 
% Weight loss* -.0490 <0.001 0.457 <0.001 -0.700 <0.001 0.253 <0.001 0.248 <0.001 0.254 <0.001 1.000 - 
MAC (cm) -0.318 <0.001 0.484 <0.001 -0.196 0.003 0.792 <0.001 0.840 <0.001 0.842 <0.001 0.324 <0.001 
TSF (mm) -0.259 <0.001 0.431 <0.001 -0.153 0.022 0.498 <0.001 0.682 <0.001 0.626 <0.001 0.305 <0.001 
MAMC (cm) -0.225 <0.001 0.330 <0.001 -0.170 0.011 0.719 <0.001 0.646 <0.001 0.688 <0.001 0.214 0.001 
Serum albumin (g/dl)** -0.401 0.009 0.382 0.014 -0.394 0.11 -0.005 0.974 0.59 0.715 0.067 0.679 0.477 0.002 
% lymphocyte -0.089 0.183 -0.089 0.239 -0.045 0.500 0.068 0.313 0.082 0.224 0.085 0.210 0.065 0.338 
TLC (cell/l) -0.078 0.247 -0.014 0.837 -0.158 0.018 0.066 0.327 0.060 0.377 0.074 .274 0.156 0.020 
Hemoglobin (g/dl) -0.302 <0.001 0.146 0.029 -0.275 <0.001 0.042 0.532 0.037 0.588 0.047 0.485 0.276 <0.001 
Hematocrit (%) -0.270 <0.001 0.078 0.244 -0.224 0.001 -0.001 0.986 -0.009 0.899 0.002 0.972 0.203 0.002 
Serum creatinine (mg/dl)*** 0.003 0.979 0.057 0.614 -0.101 0.367 0.006 0.959 -0.086 0.444 -0.035 0.757 0.220 0.048 
Serum BUN (mg/dl)*** -0.063 0.575 0.172 0.125 -0.250 0.024 0.006 0.957 0.040 0.723 0.061 0.588 0.272 0.014 
Average BEE (kcal/day) -0.250 <0.001 0.338 <0.001 -0.164 0.014 0.783 <0.001 0.572 <0.001 0.621 <0.001 0.090 0.180 
Average TEE (kcal/day) -0.250 <0.001 0.338 <0.001 -0.164 0.014 0.783 <0.001 0.572 <0.001 0.621 <0.001 0.090 0.180 
Energy intake 1 (kcal/day) -0.425 <0.001 0.355 <0.001 -0.397 <0.001 0.234 <0.001 0.168 0.012 0.181 0.007 0.373 <0.001 
Energy intake 2 (kcal/day)**** -0.141 0.292 -0.032 0.812 -0.087 0.517 -0.128 0.348 -0.244 0.069 -0.225 0.095 -0.103 0.451 
 

* n=222; **n=41; ***n=81; **** n=58;  a Correlations are expressed as Spearman correlation coefficient (Rho); BMI = body mass index; % IBW = percentage of ideal body weight; % weight loss 
=  percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm = millimeter; cm = 
centimeter; TLC = total lymphocyte count; BUN = blood urea nitrogen; BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = kilocalorie; Energy intake 1 = estimated 
from 24-hr recall food record; Energy intake 2 = estimated from 3-day food record 
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Table 28 Correlations between nutritional status and nutritional parametersa (continued) 
 

Nutritional parameters MAC TSF MAMC Serum albumin % lymphocyte TLC Hemoglobin 

 Rho p value Rho p value Rho p value Rho p value Rho p value Rho p value Rho p value 

Nutritional status by PG-SGA -0.318 <0.001 -0.259 <0.001 -0.225 0.001 -0.401 0.009 -0.089 0.183 -0.078 0.247 -0.302 <0.001 
Nutritional status by MNA 0.484 <0.001 0.431 <0.001 0.330 <0.001 0.382 0.014 0.079 0.239 -0.014 0.837 0.146 0.029 
Nutritional status by MST -0.196 0.003 -0.153 0.022 -0.170 0.011 -0.394 0.011 -0.045 0.500 -0.158 0.018 -0.275 <0.001 
Weight (kg)* 0.792 <0.001 0.498 <0.001 0.719 <0.001 -0.005 0.974 0.068 0.313 0.066 0.327 0.042 0.532 
BMI (kg/m2)* 0.840 <0.001 0.682 <0.001 0.646 <0.001 0.059 0.715 0.082 0.224 0.060 0.377 0.037 0.588 
%IBW* 0.842 <0.001 0.626 <0.001 0.688 <0.001 0.067 0.679 0.085 0.210 0.074 0.274 0.047 0.485 
%Weight loss* 0.324 <0.001 0.305 <0.001 0.214 0.001 0.477 0.002 0.065 0.338 0.156 0.020 0.276 <0.001 
MAC (cm) 1.000 - 0.721 <0.001 0.825 <0.001 0.238 0.135 0.159 0.018 0.078 0.246 0.140 0.037 
TSF (mm) 0.721 <0.001 1.000 - 0.239 <0.001 0.153 0.339 0.146 0.029 -0.010 0.877 0.119 0.075 
MAMC (cm) 0.825 <0.001 0.239 <0.001 1.000 - 0.214 0.180 0.116 0.083 0.134 0.045 0.113 0.091 
Serum albumin (g/dl)** 0.238 0.135 0.153 0.339 0.214 0.180 1.000 - 0.326 0.037 0.473 0.002 0.631 <0.001 
% lymphocyte 0.159 0.018 0.146 0.029 0.116 0.083 0.326 0.037 1.000 - 0.590 <0.001 0.154 0.021 
TLC (cell/l) 0.078 0.246 -0.010 0.877 0.134 0.045 0.473 0.002 0.590 <0.001 1.000 - 0.258 <0.001 
Hemoglobin (g/dl) 0.140 0.037 0.119 0.075 0.113 0.091 0.631 <0.001 0.154 0.021 0.258 <0.001 1.000 - 
Hematocrit (%) 0.067 0.319 0.045 0.499 0.065 0.335 0.481 0.001 0.100 0.135 0.236 <0.001 0.941 <0.001 
Serum creatinine (mg/dl)*** 0.035 0.760 -0.260 0.019 0.206 0.066 0.501 0.011 -0.009 0.939 0.130 0.248 0.045 0.688 
Serum BUN (mg/dl)*** 0.067 0.549 0.015 0.895 0.105 0.351 0.318 0.122 0.030 0.790 0.166 0.139 0.013 0.909 
Average BEE (kcal/day) 0.588 <0.001 0.383 <0.001 0.530 <0.001 -0.012 0.941 0.087 0.197 -0.024 0.725 0.015 0.819 
Average TEE (kcal/day) 0.588 <0.001 0.383 <0.001 0.530 <0.001 -0.012 0.941 0.087 0.197 -0.024 0.725 0.015 0.819 
Energy intake 1 (kcal/day) 0.220 0.001 0.195 0.003 0.190 0.004 -0.062 0.699 -0.076 0.256 -0.109 0.103 0.134 0.046 
Energy intake 2 (kcal/day)**** -0.280 0.033 -0.325 0.013 -0.243 0.066 0.051 0.896 -0.242 0.068 -0.321 0.014 0.047 0.729 
 

* n=222; **n=41; ***n=81; **** n=58a Correlations are expressed as Spearman correlation coefficient (Rho); BMI = body mass index; % IBW = percentage of ideal body weight; % weight loss =  
percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm = millimeter; cm = centimeter; 
TLC = total lymphocyte count; BUN = blood urea nitrogen; BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = kilocalorie; Energy intake 1 = estimated from 24-hr 
recall food record; Energy intake 2 = estimated from 3-day food record 
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Table 28 Correlations between nutritional status and nutritional parametersa (continued) 
 

Nutritional parameters Hematocrit creatinine Serum BUN Average BEE Average TEE Energy intake 1 Energy intake 2 

 Rho p value Rho p value Rho p value Rho p value Rho p value Rho p value Rho p value 

Nutritional status by PG-SGA -0.270 <0.001 0.003 0.979 -0.063 0.575 -0.250 <0.001 -0.250 <0.001 -0.425 <0.001 -0.141 0.292 
Nutritional status by MNA 0.078 0.244 0.057 0.614 0.172 0.125 0.338 <0.001 0.338 <0.001 0.355 <0.001 -0.032 0.812 
Nutritional status by MST -0.224 0.001 -0.101 0.367 -0.250 0.024 -0.164 0.014 -0.164 0.014 -0.397 <0.001 -0.087 0.517 
Weight (kg)* -0.001 0.986 0.006 0.959 0.006 0.957 0.783 <0.001 0.783 <0.001 0.234 <0.001 -0.128 0.348 
BMI (kg/m2)* -0.009 0.899 -0.086 0.444 0.040 0.723 0.572 <0.001 0.572 <0.001 0.168 0.012 -0.244 0.069 
%IBW* 0.002 0.972 -0.035 0.757 0.061 0.588 0.621 <0.001 0.621 <0.001 0.181 0.007 -0.225 0.095 
%Weight loss* 0.203 0.002 0.220 0.048 0.272 0.014 0.090 0.180 0.090 0.180 0.373 <0.001 -0.103 0.451 
MAC (cm) 0.067 0.319 0.035 0.760 0.067 0.549 0.588 <0.001 0.588 <0.001 0.220 0.001 -0.280 0.033 
TSF (mm) 0.045 0.499 -0.260 0.019 0.015 0.895 0.383 <0.001 0.383 <0.001 0.195 0.003 -0.325 0.013 
MAMC (cm) 0.065 0.335 0.206 0.066 0.105 0.351 0.530 <0.001 0.530 <0.001 0.190 0.004 -0.243 0.066 
Serum albumin (g/dl)** 0.481 0.001 0.501 0.011 0.318 0.122 -0.012 0.941 -0.012 0.941 -0.062 0.699 0.051 0.896 
% lymphocyte 0.100 0.135 -0.009 0.939 0.030 0.790 0.087 0.197 0.087 0.197 -0.076 0.256 -0.242 0.68 
TLC (cell/l) 0.236 <0.001 0.130 0.248 0.166 0.139 -0.024 0.725 -0.024 0.725 -0.109 0.103 -0.321 0.014 
Hemoglobin (g/dl) 0.941 <0.001 0.045 0.688 0.013 0.909 0.015 0.819 0.015 0.819 0.134 0.046 0.047 0.729 
Hematocrit (%) 1.000 - -0.016 0.889 -0.069 0.539 -0.003 0.961 -0.003 0.961 0.139 0.037 0.086 0.521 
Serum creatinine (mg/dl)*** -0.016 0.889 1.000 - 0.497 <0.001 -0.135 0.230 -0.135 0.230 0.050 0.655 0.102 0.718 
Serum BUN (mg/dl)*** -0.069 0.539 0.497 <0.001 1.000 - -0.168 0.134 -0168 0.134 0.108 0.336 -0.045 0.874 
Average BEE (kcal/day) -0.003 0.961 -0.135 0.230 -0.168 0.134 1.000 - 1.000 - .334 <0.001 -.055 0.681 
Average TEE (kcal/day) -0.003 0.961 -0.135 0.230 -0.168 0.134 1.000 - 1.000 - .334 <0.001 -.055 0.681 
Energy intake 1 (kcal/day) 0.139 0.037 0.050 0.655 0.108 0.336 0.334 <0.001 0.334 <0.001 1.000 - 0.153 0.251 
Energy intake 2 (kcal/day)**** 0.086 0.521 0.102 0.718 -0.045 0.874 -0.055 0.681 -0.055 0.681 0.153 0.251 1.000 - 
 

* n=222; **n=41; ***n=81; **** n=58a Correlations are expressed as Spearman correlation coefficient (Rho); BMI = body mass index; % IBW = percentage of ideal body weight; % weight loss =  
percentage of weight loss base on usual weight; MAC = midarm circumference; TSF = triceps skinfold thickness; MAMC = midarm muscle circumference; mm = millimeter; cm = centimeter; 
TLC = total lymphocyte count; BUN = blood urea nitrogen; BEE = basal energy expenditure male; TEE = total energy expenditure; kcal = kilocalorie; Energy intake 1 = estimated from 24-hr 
recall food record; Energy intake 2 = estimated from 3-day food record 
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CHAPTER V 

DISCUSSION  

 

 This study investigated the nutritional status and compared the sensitivity and 

specificity of three nutritional screening tools, Patient-Generated Subjective Global 

Assessment (PG-SGA), Mini-Nutritional Assessment (MNA) and Malnutrition 

Screening Tool (MST) in the cancer outpatients with chemotherapy at Prapokklao 

Hospital, Chanthaburi Province.  The relationships between nutritional status and 

nutritional parameters were also observed in this study. 

 

5.1 Demographics and subject characteristics 

 Cancer is an increasing health problem in Thailand.  The data from the 

Prapokklao Hospital between 2004 to 2007 showed the increase in the malignant 

neoplasms causing death (Medical Record Librarian in Prapokklao Hospital, 2008).  

Cancers of the colorectum, liver, lung, breast, and cervix are the most common 

cancers in Thailand.  However, liver and lung cancers are still the leading cancers in 

Thailand (Sriplung et al., 2005).  In this study, breast and colorectal cancers were 

found the most among cancer patients.  It was consistent with data of cancer registry 

in Prapokklao Hospital that show the top 3 ranks of cancer in males were lung, liver, 

and colorectum, in females were breast, cervix and liver respectively (Namkanisorn, 

2006).  Moreover, the study of Sriplung et al. (2006) suggested that colorectal and 

breast cancers were increasing in rates and number of cases and would become 

important cancers in Thailand later, while liver, lung and cervical cancers were 

predicted to be stable.  Chemotherapy regimens in this study included several 
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combination formulas, depending on tumor type and stage of disease in each patient.  

However, most chemotherapy regimens were matched with type of tumor. 

 In the present study, most of the cancer patients were agriculturist, females 

and married with average age of 53  14.50 years.  Similar result was found in the 

report of incidence of cancer in Thailand that found the prevalence of cancer in 

females was higher than in males (Sriplung, 2007).  The data of social aspect showed 

that some patients were old, had education level lower than bachelor degree, had 

underlying diseases, and lived alone.  It was consistent with data of Pirlich et al. 

(2005) that the main risk factors for malnutrition in patients were advanced age, 

polymorbidity, living alone (in the elderly), cancer and education level. 

 

5.2 Classification of nutritional status and prevalence of malnutrition 

 The incidence of malnutrition among patients with cancer has been estimated 

up to 85% (Ollenschlager et al., 1991; Kern and Norton, 1998).  The prevalence of 

malnutrition depends on the tumor type, location, stage, and treatment (Shike, 1996).  

The consequences of malnutrition may include an increased risk of complications, 

decreased response and tolerance to treatment, a lower quality of life, reduced 

survival, and higher health-care costs (Grant, Ackerman and Rivera, 1994; Ottery, 

1996; Nitenberg and Raynard, 2000).  Hence, it is important to periodically monitor 

nutritional status for maintenance and recovery of health.  There are several tools for 

nutritional screening and assessment.  Nutritional screening identifies individuals who 

are malnourished or are at risk for malnutrition. The purpose of the nutritional 

screening is to determine whether a more detailed nutritional assessment is necessary.  

Objective and subjective data can facilitate early intervention and assist in the 

initiation of a formal nutrition intervention or supplementation.  No single nutritional 
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measurement can be considered 100% sensitive and specific because non-nutritional 

responses to illness affect many nutrition indicators (Sungurtekin et al., 2004). 

 In this study, the nutritional status of the cancer outpatients with chemotherapy 

was screened by 3 nutritional screening tools; PG-SGA, MNA, and MST.  PG-SGA 

has been accepted by the Oncology Nutrition Dietetic Practice Group of the American 

Dietetic Association as the standard for nutrition assessment for patients with cancer.  

According to PG-SGA global rating, the prevalence of malnutrition was 28%.  It was 

similar to study of Isenring et al (2006), which reported that the prevalence of 

malnutrition in 50 oncology outpatients receiving chemotherapy was 26%.  No other 

studies in Thai report of malnutrition prevalence rates of outpatients receiving 

chemotherapy using the SGA or scored PG-SGA methods could be identified.  

However, data previously found a higher malnutrition prevalence of 35% in 60 

outpatients commencing radiotherapy using the PG-SGA global rating (Isenring et al., 

2004).  Not surprisingly, studies report higher malnutrition prevalence rates for 

hospitalized patients.  In 71 oncology inpatients receiving various treatments, 76% of 

these patients were malnourished according to PG-SGA global rating (Bauer, Capra, 

and Ferguson, 2002).  The study of 781 Spanish patients with advanced cancer (equal 

proportions inpatients and outpatients) reported malnutrition in 52% of the sample 

based on PG-SGA global rating (Segura et al., 2005).  The lower prevalence of 

malnutrition in this study was most likely due to the outpatient population, the high 

proportion of patients with breast cancer and low proportion of patients receiving 

chemotherapy for cancers where malnutrition commonly found (e.g., esophageal, 

head and neck cancers).  Segura et al. (2005) similarly reported that those requiring 

less nutrition intervention were outpatients.  However, the prevalences of malnutrition 

were higher when screened by MNA and MST tools (76% and 46% respectively). 
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 Nutritional screening is the initiation of the process of recognizing and 

responding to nutrition related problems.  It helps assure that nutrition care is 

delivered consistently and that resources are directed to the appropriate patients.  The 

ideal nutritional screening tool would be 100% specific and sensitive.  However, the 

need correctly classify all patients who are malnourished (sensitivity) takes 

precedence over misclassifying well-nourished patients (specificity) (Bauer and 

Capra, 2003).  In this study, when comparing the use of the nutritional screening tools 

and the PG-SGA, the MNA provided a high sensitivity (95%) but low specificity 

(32%).  This study indicated that the MNA could adequately predict the patients in 

need nutritional intervention.  However, the low level of specificity indicated that it 

also categorized some patients as requiring nutritional intervention when actually not 

necessary.  The MNA deducts points when patients were taking more than three 

prescription medications and when there was a degree of depression, or if patients 

were taking antidepressant medication.  Generally, many cancer patients take more 

than three prescription medications for pain relief, nausea, possibly anti-

inflammatory, or antidepressant medication (Read et al., 2005).  In this study, due to 

the deduction of points on the MNA, they were wrongly categorized as being at risk 

of malnutrition or malnourished.  Another difficulty in interpreting the MNA was that 

it asked patients how many full meals they ate in a day.  Many cancer patients were 

unable to ate three full meals per day and small, frequent snacks and nutritional 

supplements to attain an adequate nutritional intake.  If the patient ate less than three 

full meals per day, they were penalized with points deducted from the score.  

Additionally, the MNA did not specify whether patients were taking any forms of 

nutritional supplements to meet their needs.  Again, these issues may attribute to the 

patient being misclassified as malnourished or at risk of malnutrition. 
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 The MST was shown to be effective in identifying patients at risk of 

malnutrition when compared to the PG-SGA with 89% sensitivity and moderately 

specificity (71%). The previous study presented a higher sensitivity but similar 

specificity to the development of the MST in 408 hospital inpatients with mixed 

diagnoses (93% sensitivity, 93% specificity) compared with a full nutritional 

assessment by the SGA (Ferguson et al., 1999b).  Raja et al. (2004) reported 92% 

sensitivity for MST when compared with SGA in 658 hospital inpatients with mixed 

diagnoses attending Singapore Hospital.  The MST, when compared with SGA in 106 

outpatients receiving radiotherapy, was found to be highly sensitive (100%) but had a 

moderate specificity (81%) (Ferguson et al., 1999a).  The MST includes only two 

questions.  It is found to be appropriate for use in patients with cancer as it is easy to 

use and does not require any calculations (Ferguson et al., 1999b). 

 A history of weight loss can be one of the most important pieces of 

information in the nutritional screening and assessment process.  Involuntary weight 

loss is an ominous sign and should be investigated.  Weight loss greater than 5% in 1 

month or 10% in 6 months can be considered clinically significant (Sungurtekin et al., 

2004).  In current study, most patients were in normal range of nutritional status with 

lower than 5% weight loss, 39 patients had 5-10% significant weight loss, and 44 

patients had greater than 10 % weight loss.  Based on BMI classification, 41 of 222 

patients (18.47%) were underweight (BMI <18.5 kg/m2) with mean BMI of 22.06  

3.96 kg/m2.  In similar, the study of Bauer and Capra (2003) reported that the mean 

BMI of malnourished patients was 23.80  5.00 kg/m2 with 6.9% weight loss in the 

previous six months.  In contrast, Segura et al. (2005) reported that although 70% of 

781 patients with advanced cancer experienced unintentional weight loss, only 6.5% 

of these patients had BMI <18.5 kg/m2.  Furthermore, Ravasco et al. (2003) found no 
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association between BMI and duration of the disease, but revealed a significant 

association between BMI and stage of disease.  Therefore, the use of BMI as the sole 

measure of nutritional status in patients with cancer was limited.  Malnutrition is often 

overlooked in patients who still fall within the traditional “healthy” weight or 

overweight ranges despite losing significant amounts of weight (Ottery, 1994b).  

According % IBW, the result of this study revealed that 8 patients (6.10%) were 

severe malnutrition, and most of the patients were normal nutrition.  However, the 

data of % weight loss, BMI and % IBW showed significant differences between mean 

values for each nutritional screening tools. 

 TSF provides an index of body fat, and MAMC provides a measure of muscle 

mass.  In the present study, it was found that the mean percentage of MAC, TSF and 

MAMC of the patients were slightly lower than the normal ranges, except the mean 

percentage of TSF in female patients that was higher than the normal range.  The use 

of TSF and MAMC standards to identify malnutrition in many patients is mostly 

problematic because of the restricted database and absence of correction factors for 

age, hydration status, and physical activity on anthropometric parameters.  Several 

studies have demonstrated that 20–30% of healthy control subjects would be 

considered malnourished based on both standards (Jeejeebhoy, 2000). 

 Laboratory assessment including hemoglobin, hematocrit, white blood cell 

count, lymphocyte count, serum albumin, serum creatinine and serum blood urea 

nitrogen were recorded.  However, in this study serum albumin, creatinine and blood 

urea nitrogen levels were tested in some patients.  Most of laboratory parameters were 

in the normal ranges.  It was found that total lymphocyte count (TLC) was lower than 

the normal range, and there was no significant difference in TLC among SGA groups 

and score MNA screening tools.  Decreased values of TLC may indicate malnutrition 
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when no other cause is apparent and may point to infection, leukemia, stress, injury, 

immunosuppressant, surgery and tissue necrosis (Blackburn, Bistrian and Maini, 

1977; Stockslager et al., 2003).  The serum albumin was significant difference among 

three nutritional screening tools.  The ideal marker of nutritional status should be 

insensitive to non-nutritional factors and have a short half life.  Serum albumin has a 

long half-life (2l days) and is considered to be a major stress marker (Vitello, 1994).  

Prealbumin has a half-life of only 2 days and is therefore judged to be a more 

sensitive marker of nutritional status (Bernstein et al., 1989).  However, prealbumin 

and serum albumin were not a routine test for cancer patients at Prapokklao Hospital. 

 

5.3 Energy requirements and dietary intake 

 In this study, energy requirements of the patients were estimated by basal 

energy expenditure (BEE) and total energy expenditure (TEE).  The amounts of 

dietary intake per day were estimated by food record.  Dietary intake of the patients 

before receiving chemotherapy was derived from 24-hour recall, and current intake 

was assessed by 3-day food record (1 weekend and 2 weekdays).  The nutrient 

contents of foodstuffs and meals were analyzed by the computerized program “Thai 

Nutrisurvey version 2.0 (2008)”.  The inadequate dietary and energy intake were 

found in some cancer patients, which was similar to the results of the previous study.  

Ravasco et al., (2003) reported that patients with head and neck, gastro-esophageal, or 

colorectal cancer stage III and IV, presented a significant decrease in their usual 

intake.  The nutritional intake was also affected by the duration of disease, which was 

negatively correlated with energy.  The inadequate dietary intake of the patients may 

be one of the side effects of chemotherapy.  In this study, the most frequency and 

severity of nutrition impact symptom was anorexia, which was similar to the results of 
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the previous studies (Bauer et al., 2002; Sakchinabut, 2002).  However, the results 

from 3-day food record may not accurately represent the dietary intake of the patients 

in this study as only 58 patients had sent their records back to the researcher. 

 

5.4 Correlations between nutritional status and nutritional parameters 

 In the present study, Spearman’s rank correlation was used to determine the 

correlation between nutritional status and nutritional parameters.  The correlations 

among nutritional parameters were also presented in this study.  The MNA screening 

tool showed a significant negative correlation with PG-SGA and MST tools.  A 

significant positive correlation was found between nutritional status screened by the 

PG-SGA and MST tools.  But MNA score may increase when the patients well-

nourished.  The PG-SGA and MST score may decrease when the symptoms and 

nutritional status are improved.  The nutritional status assessed by each screening tool 

correlated with anthropometric parameters (such as ABW, BMI, % IBW, % weight 

loss, MAC, TSF, MAMC), laboratory parameters (hemoglobin), BEE, TEE, and the 

total energy intake estimated by 24-hour recall.  The results confirmly showed that the 

patients receiving therapeutic interventions that promote gastrointestinal dysfunction, 

those undergoing extensive surgical procedures, and those receiving stomatoxic 

chemotherapy were at greater risk of malnutrition (Cunningham, 2004).  Most 

anticancer treatments have the potential to affect dietary intake and nutritional status, 

depending on the treatment, administration schedule, and dosage (Martin, 2000).  The 

effects of these treatments vary according to regimen and individual responses, even 

though anthropometric parameters, serum albumin, and nutrient intakes appear to 

correlate with each other. 
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CHAPTER VI 

CONCLUSION 

 

 The present study investigated the nutritional status of the cancer outpatients 

with chemotherapy at Prapokklao Hospital, Chanthaburi Province using PG-SGA, 

MNA, MST as the nutritional screening tools.  Moreover, nutritional status was 

assessed by the anthropometric and laboratory measurements.  Estimation of dietary 

intakes were assessed by 24-hour recall and 3-day food record.  The prevalence of 

malnutrition was 28% determined by PG-SGA.  The MNA and MST were shown to 

be effective in identifying patients at risk of malnutrition when compared to the PG-

SGA with high sensitivity but low to moderate specificity.  The inadequate dietary 

intake and energy were found in some cancer patients.  The most frequent and severe 

nutrition related symptom was anorexia.  There were significant differences in 

anthropometric parameters, serum albumin, energy requirement, energy intake, 

nausea and anorexia among three nutritional screening tools.  The MNA tool was a 

significant negative correlated with PG-SGA and the MST tools.  A significant 

positive correlation was found between nutritional status screened by the PG-SGA 

and the MST tools.  Significant correlations were found among nutritional status, 

anthropometric parameters, serum albumin, and energy intakes.  The nutritional status 

assessed by various screening tools were significant correlated with anthropometric 

parameters, hemoglobin, energy requirement, and energy intake. 

 The results in this study indicated that all tools were able to correctly classify 

patients as malnourished, although the MNA and MST were lack of specificity.  

Therefore, PG-SGA should be the tool of choice for nutritional screening in cancer 

patients.  However, the results of this study showed that MST was effective in the 
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screening of the malnourished cancer outpatients and continuing application of MST 

should be conducted in cancer outpatients with chemotherapy. 

 

Recommendation for future research 

 It was recommended that the study should be repeated using a large sample 

size.  The study should include the pediatric cancer patients, and should be designed 

appropriately to measure more precise effect of various variables upon nutritional 

status. 
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ชื่อโครงการวิจัย   การประยุกตใชแบบคัดกรองภาวะโภชนาการในผูปวยนอก 
    โรคมะเร็งท่ีไดรับยาเคมีบําบัด ณ โรงพยาบาลพระปกเกลา 
    จังหวัดจันทบุรี 
วันท่ีชี้แจง   1 ธันวาคม 2551- 31 มีนาคม 2552 
แพทยท่ีปรึกษาโครงการวิจัย นพ.ธีรยุทธ  นัมคณิสรณ กลุมงานอายุรกรรม  
 โรงพยาบาลพระปกเกลา จันทบุรี โทร. 0-3932-4975-84 

ตอ 3050 
หัวหนาโครงการวิจัย  ภญ.ยุคล  จันทเลิศ 

นิสิตระดับบัณฑิตศึกษา ช้ันปท่ี 2 สาขาอาหารเคมีและโภชน
ศาสตรทางการแพทย   คณะ เภ สัชศาสตร  จุฬาลงกรณ
มหาวิทยาลัย โทร.08-9203-7749 

ผูดําเนินการวิจัยรวม  ผศ.ภญ.ดร.สุญาณี พงษธนานิกร 

อาจารยภาควิชาอาหารเคมี  คณะเภสัชศาสตร  จุฬาลงกรณ
มหาวิทยาลัย  
โทร. 0-2218-8295 

เรียน ผูปวยทุกทาน 

 ทานไดรับการเชิญใหเขารวมการวิจัยเร่ืองนี้ กอนท่ีทานจะตกลงใจเขารวมโครงการวิจัย
หรือไมโปรดอานขอความในเอกสารนี้ท้ังหมด เพ่ือใหทราบวาเหตุใดทานจึงไดรับเชิญใหเขารวม
โครงการวิจัยนี้ โครงการวิจัยนี้ทําเพื่ออะไร หากทานเขารวมโครงการวิจัยนี้ทานจะตองทําอะไรบาง 
รวมท้ังขอดีและขอเสียท่ีอาจเกิดข้ึนในระหวางโครงการวิจัยนี ้
 ในเอกสารนี้ อาจมีขอความท่ีทานอานแลวไมเขาใจ โปรดสอบถามหัวหนาโครงการหรือ
ผูดําเนินการวิจัยรวมใหชวยอธิบายจนกวาจะเขาใจตลอด ทานอาจขอเอกสารนี้กลับไปอานท่ีบาน
เพื่อปรึกษาหารือกับญาติพี่นอง  เพื่อนหรือแพทย ท่ีทานรูจัก  ใหชวยคิดวาควรจะเขารวม
โครงการวิจัยคร้ังนี้หรือไม การเขารวมโครงการคร้ังนี้จะตองเปนความสมัครใจของทาน ไมมีการ
บังคับหรือชักจูง ถึงแมวาทานจะไมเขารวมในโครงการวิจัยทานก็จะไดรับการรักษาพยาบาล
ตามปกติ  การไมเขารวม หรือถอนตัวจากโครงการวิจัยนี้จะไมมีผลตอการไดรับบริการการ
รักษาพยาบาลหรือผลประโยชนท่ีพึงจะไดรับของทานแตอยางใด 

 โปรดอยาลงลายมือช่ือของทานในเอกสารนี้จนกวาทานจะแนใจวามีความประสงคจะเขา
รวมโครงการวิจัยนี้จริง คําวา “ทาน” ในเอกสารนี้หมายถึงผูเขารวมโครงการวิจัยในฐานะเปน
อาสาสมัครในโครงการวิจัยนี้ หากทานเปนผูแทนโดยชอบธรรมตามกฎหมายของผูท่ีจะเขารวม
โครงการวิจัยและจะลงนามแทนในเอกสารน้ี โปรดเขาใจวา “ทาน” ในเอกสารนี้หมายถึงผูเขารวม
โครงการวิจัยเทานั้น 
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โครงการนี้มีท่ีมาอยางไร และวัตถุประสงคของโครงการ 

โรคมะเร็งเปนปญหาทางสาธารณสุขท่ีสําคัญของโลก  ซ่ึงไดมีการคาดการณวาในป ค.ศ.
2007 ท่ัวโลกพบผูปวยมะเร็งรายใหมประมาณ 12 ลานคน  ภาวะทุพโภชนาการ (malnutrition) นับเปน
ปญหาสําคัญและพบมากในผูปวยมะเร็ง ผูปวยสวนใหญจะมีภาวะทุพโภชนาการบางแลวกอนการ
วินิจฉัย ซ่ึงอาจมาจากภาวะของโรคและวิธีการรักษามะเร็ง  ภาวะโภชนาการนับเปนปจจัยท่ีสําคัญ
ในการพยากรณความเส่ียงท่ีอาจเกิดข้ึนจากการรักษาและสงผลตอการตอบสนองของการรักษา
มะเร็งชนิดตางๆ  และมีความสัมพันธกับอาการทางคลินิก คุณภาพชีวิต อัตราการรอดชีวิต และการ
ทนตอการรักษา  การมีน้ําหนักตัวลดลงพบไดท่ัวไปในผูปวยมะเร็ง ซ่ึงจะปรากฎไดรวดเร็วแคไหน
ข้ึนกับชนิดและตําแหนงของเซลลมะเร็ง  น้ําหนักท่ีลดลงอาจเกิดจากการเสียสมดุลยของการใช
อาหารและพลังงานของรางกาย  เชน การดูดซึมอาหารผิดปกติ  การอุดตันของทางเดินอาหาร 
ทองเสีย และอาการคล่ืนไสอาเจียน โดยความรุนแรงของภาวะทุพโภชนาการข้ึนกับชนิดและระยะ
ของโรคมะเร็ง อวัยวะท่ีเกิดมะเร็ง ชนิดของการรักษา และการตอบสนองของผูปวย  

ดังนั้นการใชแบบคัดกรองภาวะโภชนาการในผูปวยมะเร็ง เพื่อหาความชุกของภาวะทุพ
โภชนาการจากแบบคัดกรองที่มีประสิทธิภาพและนํามาจัดทําเปนแนวทางในการเฝาระวังภาวะทุพ
โภชนาการของผูปวยมะเร็งท่ีเกิดข้ึนและปองกันภาวะแทรกซอนตางๆท่ีอาจเกิดข้ึน 

ทานไดรับเชิญใหเขารวมโครงการวิจัยนี้เพราะคุณสมบัติท่ีเหมาะสมดังตอไปน้ี 

ทานมีคุณสมบัติครบทุกขอตามเกณฑตอไปนี ้
1. ผูปวยนอกโรคมะเร็งท้ังเพศชายหรือหญิง อายุ 18 ปข้ึนไป  

2. ไดรับการรักษาดวยยาเคมีบําบัด 

3. สามารถพูดภาษาไทยได 
จะมีการทําวิจัยนี้ท่ีใด และมีจํานวนผูเขารวมโครงการวิจัยท้ังส้ินเทาไร 

 สถานที่ทําการศึกษาวิจัยคือ คลินิกโรคมะเร็ง แผนกอายุรกรรม และอาคารเคมีบําบัด ฝาย
เภสัชกรรม  โรงพยาบาลพระปกเกลา จันทบุรี โดยมีผูเขารวมการวิจัยรวมท้ังส้ินประมาณ 218 คน 

ระยะเวลาท่ีทานจะตองรวมโครงการวิจัยและจํานวนคร้ังท่ีนัด 

 ทานตองเขารวมการวิจัยเปนจํานวน 1 คร้ัง โดยใชเวลาประมาณ 30 นาที ทานจะไดรับ
คําแนะนําในการทําแบบบันทึกการบริโภคอาหาร 3 วัน โดยใหบันทึกการบริโภคอาหารแตละชนิด
ท่ีรับประทาน พรอมท้ังระบุปริมาณ และรายละเอียดเกี่ยวกับลักษณะของอาหารและการปรุง
ประกอบ เปนเวลา 3 วัน (2 วันระหวางสัปดาห และอีก 1 วันหยุดสุดสัปดาห)  และสงกลับมายัง
ผูวิจัยทางไปรษณียโดยผูวิจัยไดจัดเตรียมซองเปลาซ่ึงจาหนาซองถึงผูวิจัยและติดแสตมป 
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หากทานเขารวมโครงการวิจัยคร้ังนี้ทานจะตองปฏิบัติตามขั้นตอนหรือไดรับการปฏิบัติอยางไรบาง 

 เม่ือทานผานการคัดเลือกตามเกณฑคัดเลือกตัวอยางท่ีกําหนดไว ทานจะตองปฏิบัติหรือ
ไดรับการปฏิบัติดังนี้   

1. ทานจะไดรับการช่ังน้ําหนัก วัดสวนสูง และวัดสัดสวนของรางกาย และวัดความหนาของ
ช้ันไขมันใตผิวหนัง  

2. ทานจะไดรับการสอบถามการรับประทานอาหารยอนหลัง 24 ช่ัวโมง และบันทึกลงใน
แบบฟอรมท่ีเตรียมไว  

3. ทานจะไดรับการประเมินดวยแบบคัดกรองภาวะโภชนาการทางคลินิก 

4. ทานจะไดรับคําแนะนําในการทําแบบบันทึกการบริโภคอาหาร 3 วัน และสงกลับมายัง
ผูวิจัยและสงกลับมายังผูวิจัยทางไปรษณียโดยผูวิจัยไดจัดเตรียมซองเปลาซ่ึงจาหนาซองถึง
ผูวิจัยและติดแสตมป 

ความไมสุขสบายหรือความเส่ียงตออันตรายท่ีอาจจะไดรับจากกรรมวิธีการวิจัยมีอะไรบางและ

วิธีการปอง/แกไขท่ีหัวหนาโครงการวิจัยเตรียมไวหากมีเหตุการณดังกลาวเกิดขึ้น 

 ทานอาจจะมีความจําเปนในการตอบขอซักถามเกี่ยวกับอาการตางๆ ท่ีเกิดข้ึนกอนหรือ
หลังจากการไดรับยาเคมีบําบัด เพื่อความถูกตองของขอมูล แตผูดําเนินงานไดจัดเตรียมแบบบันทึก
ขอมูลการใชยาและแบบบันทึกอาการไมพึงประสงคจากการใชยา เพ่ือความสะดวกและรวดเร็วใน
การซักถามขอมูล 

ประโยชนท่ีอาจจะไดรับจากโครงการวิจัย 

 ทราบถึงภาวะโภชนาการและความสัมพันธของภาวะโภชนาการและอาการทางคลินิกใน
ขณะท่ีปวยหรือไดรับการรักษาโรคมะเร็ง เพ่ือเปนประโยชนในการกําหนดแนวทางการรักษาและ
ใหโภชนบําบัดท่ีเหมาะสมแกทานตอไป 

คาใชจายท่ีทานจะตองรับผิดชอบระหวางโครงการวิจัย 

 ทานจะตองรับผิดชอบคาใชจายในสวนของคายาและคาตรวจทางหองปฏิบัติการเหมือน
ปกติ 

หากทานไมเขารวมโครงการวิจัยนี้ทานมีทางเลือกอ่ืนอยางไรบาง 

 ทานจะไดรับการรักษาตอไปตามท่ีแพทยและทานพิจารณารวมกันวามีความเหมาะสม
สูงสุด 

หากทานมีคําถามเกี่ยวของกับโครงการวิจัย จะถามใคร 

 หากทานมีขอสงสัยประการใด โปรดติดตอท่ี  
1. แพทยท่ีปรึกษาโครงการวิจัย นพ.ธีรยุทธ  นัมคณิสรณ กลุมงานอายุรกรรม  
     โรงพยาบาลพระปกเกลา จันทบุรี  

     โทร. 0-3932-4975-84  ตอ 3050 
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2. หัวหนาโครงการวิจัย  ภญ.ยุคล  จันทเลิศ 

นิสิตระดับบัณฑิตศึกษา ช้ันปท่ี 2 สาขาอาหารเคมีและโภชน
ศาสตรทางการแพทย คณะเภสัชศาสตร จุฬาลงกรณมหาวิทยาลัย  
โทร. 08-9203-7749 

หากทานรูสึกวาไดรับการปฏิบัติอยางไมเปนธรรมในระหวางโครงการวิจัยนี้ ทานอาจแจงเร่ืองไดท่ี 

 สํานักงานพิจารณาโครงการวิจัยโรงพยาบาลพระปกเกลา โทรศัพท 0-3930-1352-8 ตอ 3607 

ขอมูลสวนตัวของทานท่ีไดจากโครงการวิจัยคร้ังนี้จะถูกนําไปใชดังตอไปน้ี 

 ผูวิจัยรับรองวาจะเก็บขอมูลเฉพาะท่ีเกี่ยวกับตัวทานเปนความลับและจะเปดเผยในรูปท่ีเปน
สรุปผลการวิจัยหรือในกรณีท่ีจําเปนดวยเหตุผลทางวิชาการเทาน้ัน 

ทานจะถอนตัวออกจากโครงการวิจัยหลังจากไดลงนามเขารวมโครงการวิจัยแลวไดหรือไม 

 ทานมีสิทธิท่ีจะบอกเลิกเขารวมในโครงการวิจัยเม่ือใดก็ไดและการบอกเลิกการเขารวมการ
วิจัยนี้จะไมมีผลตอการรักษาโรคท่ีทานจะไดรับตอไป 

หากมีขอมูลใหมท่ีเก่ียวของกับโครงการวิจัย ทานจะไดรับแจงขอมูลนั้นโดยหัวหนาโครงการหรือผู

รวมทําวิจัยนั้นทันที 

 หากมีขอมูลใหมท่ีเกี่ยวของกับโครงการวิจัยทานจะไดรับการแจงจากหัวหนาโครงการวิจัย
หรือผูรวมทําวิจัยนั้นทันทีโดยไมปดบังซอนเรน 
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ใบยินยอมเขารวมการวิจัย 

 

การวิจัยเร่ือง  “การประยุกตใชแบบคัดกรองภาวะโภชนาการในผูปวยนอกโรคมะเร็งท่ีไดรับ                       
ยาเคมีบําบัด ณ โรงพยาบาลพระปกเกลา จังหวัดจันทบุรี” 

วันใหคํายนิยอม วันท่ี…………เดือน..................................พ.ศ. ................. 
 

กอนท่ีจะลงนามในใบยินยอมใหทําการวิจัยนี้ ขาพเจาไดรับการอธิบายจากผูวิจัยถึง
วัตถุประสงคของการวิจัย รวมท้ังประโยชนท่ีเกิดขึ้นจากการวิจัยอยางละเอียด และมีความเขาใจดี 

ผูวิจัยรับรองวาจะตอบคําถามตางๆ ท่ีขาพเจาสงสัยดวยความเต็มใจ ไมปดบังซอนเรนจน
ขาพเจาพอใจ 

ขาพเจามีสิทธิท่ีจะบอกเลิกการเขารวมโครงการวิจัยนี้เม่ือใดก็ไดและเขารวมโครงการวิจัย
นี้โดยสมัครใจ และการบอกเลิกการเขารวมการวิจัยนี้ จะไมมีผลตอการรักษาโรคท่ีขาพเจาจะพึง
ไดรับตอไป 

ผูวิจัยรับรองวาจะเก็บขอมูลเฉพาะเกี่ยวกับตัวขาพเจาเปนความลับ และจะเปดเผยไดเฉพาะ
ในรูปท่ีเปนสรุปผลการวิจัย การเปดเผยขอมูลเกี่ยวกับตัวขาพเจาตอหนวยงานตางๆ ท่ีเกี่ยวของ
กระทําไดเฉพาะในกรณีท่ีจําเปน ดวยเหตุผลทางวิชาการเทาน้ัน 

ขาพเจาไดอานขอความขางตนแลว และมีความเขาใจดีทุกประการ และไดลงนามในใบ
ยินยอมดวยความเต็มใจ 

ลงนาม.....................................................................ผูยินยอม 
   (..............................................................ช่ือ-นามสกุล ตัวบรรจง) 

   ลงนาม..................................................................................ผูวิจัย 
   (...............................................................ช่ือ-นามสกุลตัวบรรจง) 

   ลงนาม.................................................................................พยาน 
   (...............................................................ช่ือ-นามสกุลตัวบรรจง) 

 

ในกรณีท่ีผูเขารวมโครงการศึกษาไมสามารถลงลายมือช่ือดวยตัวเองได ใหผูแทนโดยชอบ
ตามกฎหมายซ่ึงมีสวนเกี่ยวของเปน............................. ของผูเขารวมโครงการวิจัยเปนผูลงนามแทน 

 

ลงนาม…................................................ผูแทนโดยชอบธรรม 

   (............................................................ช่ือ-นามสกุล ตัวบรรจง) 
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Appendix B 

The Using Form in This Study 
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                                                                                                                                                                เลขท่ี    

แบบบันทึกขอมูลผูปวย 

 

      ขอมูลชื่อ- สกุล และท่ีอยูของผูปวย 

ช่ือ-สกุล ..................................................................  HN……………………...…….. 
ท่ีอยู และเบอรโทรศัพท 
 ……………………………………………………………………………………………………………… 

        ………………………………………………………………………………………………………………. 
        ………………………………………………………………………………………………………………. 
        ......................................................................................................................................................................... 
 
 

       หมายเหต:ุ สวนนีแ้ยกเกบ็จากสวนอ่ืนๆ 
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เลขท่ี    

         สวนที่ 1 ขอมูลท่ัวไปของผูปวย 

1. เพศ   1.  ชาย   2. หญิง 

2. อายุ ....................ป  

3. สถานภาพสมรส 
  1. โสด    2. คู/ สมรส  
  3. หยาราง/ แยกกันอยู  4. หมาย (คูสมรสเสียชีวิต) 
4. ระดับการศึกษา 
  1. ไมไดเรียนหนังสือ   2. ประถมศึกษา  
  3. มัธยมศึกษา    4. ปวช./ ปวส./ อนุปริญญา  
  5. ปริญญาตรี/ สูงกวาปริญญาตรี 
5. อาชพี 
  1. ไมไดประกอบอาชีพ   2. รับราชการ   
  3. พนักงานรัฐวิสาหกิจ   4. คาขาย/ธุรกิจสวนตัว   
  5. เกษตรกร                               6. อื่นๆ โปรดระบุ....................... 
6. รายได/เดอืน 
  1. นอยกวา 5,000   2. 5,000-10,000   
  3. 10,001-15,000   4. 15,001-20,000   
  5. 20,001-25,000                         6. มากกวา 25,000 
7. ประเภทผูปวย 
  1.ชําระเงิน                2. เบกิตนสังกัด 
  3.ประกันสังคม                4. บัตรประกันสุขภาพถวนหนา (……………..………..) 
  5.อื่นๆ.......................... 
8. ประวัตกิารแพยา (ระบชุื่อยา และลักษณะอาการแพ ) 
 1)  ………………………………อาการแพ………………………………. 
 2)  ………………………………อาการแพ………………………………. 
9. โรคประจําตัวอื่นๆ 
  1. ไมมี    2. โรคหลอดเลือดและหัวใจ  
  3. โรคความดันโลหิตสูง 4. โรคเบาหวาน  
  5. โรคไต   6. โรคอื่นๆ ............................................  

        ขอมูลเก่ียวกบัโรคมะเร็ง 
10. ชนิดของมะเร็ง 
1. ปอด 2. ตับ 3. เตานม 4. ปากมดลูก   5. ลําไส 
6. หลอดอาหาร   7. กระเพาะอาหาร8. ตอมน้ําเหลือง9. เม็ดเลือด   10. อื่นๆ............. 

11. ระยะของโรคมะเร็ง (Staging) 
1. ระยะที่1 2. ระยะที2่ 3. ระยะที3่ 4. ระยะที ่4 5.ไมทราบ 

12. การกระจายของมะเร็ง 
1.มี  2.ไมมี 

13. อวัยวะที่มีการกระจายของมะเร็ง 
 1.ตับ    2. ปอด     3.กระดูก    4. ตอมน้าํเหลือง    5. สมอง    6. อื่นๆ.................................
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    เลขท่ี    

                ขอมลูการใชยา 

ว ด ป รายการยา/ สูตรยาเคมบีําบัด และวิธีใช เร่ิม/หยดุ หมายเหตุ

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                ขอมลูการตรวจทางหองปฏิบัติการ 

คาทางหองปฏิบัติการ คาปกติ วัน/ เดือน/ ป 

 

Albumin ( g/dl ) 3.5-5 g/dl   

WBC (x 103 cell/l) 4.2- 10.3 x 103 cell/l   

Neutrophils (%) 42.3-77.3 %   

Lymphocyte (%) 23.7-49.8 %   

Eosinophils (%) 1.2-9.9 %   

Basophils (%) 0-3.4 %   

Monocytes (%) 0.1-16.3 %   

TLC= %lymphocyte x WBC 
count/100 (cell/l) 

≥1800 cell/l   

RBC ( x 106 cell/l) 4.04- 6.01  x 106 cell/l   

Hemoglobin (g/dl ) 11.2-16 g/dl   

Hematocrit (%) 35.8-50.1 %   

Platelet ( x 103 cell/l) 140-400x 103 cell/l   

Creatinine (mg/dl) 0.6-1.3 mg/dl   

Blood urea nitrogen (BUN) (mg/dl) 7-18 mg/dl   

Other    

    

    

 

                            หมายเหต:ุ 

Parameters Mild malnutrition Moderate malnutrition Severe malnutrition 

Albumin ( g/dl ) 3.0-3.5 2.1-2.9 < 2.1 

TLC= %lymphocyte x WBC count/100 (cell/l) <1501-1800 900-1500 < 900 
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    เลขที่  

สวนที่ 2 แบบการคัดกรองภาวะโภชนาการ 

เรื่อง PG-SGA MNA MST

1.น้ําหนัก และ  

วัดสัดสวนของรางกาย 

 ปจจุบัน สูง.........ซม.  น้ําหนัก.................กก. 
 1 เดือนกอน หนัก..................กก. 
 6 เดือนกอน หนัก..................กก. 

คํานวณรอยละน้ําหนักที่ลดลง  

 (น้าํหนัก 1หรือ 6 เดือน  – น้าํหนักปจจุบัน) x100 = 
                  น้าํหนัก 1หรือ 6 เดือน 

 
 2 สัปดาหกอน น้ําหนักเปลี่ยนแปลงอยางไร 
          □ ลดลง(1) □ ไมเปลี่ยนแปลง (0) □ เพิ่มขึ้น (0) 

 BMI (กก /ม2) คือเทาไร 
                □  < 18.5 (0)       □18.5- 20.9 (1)        
                 □  21- 22.9 (2)    □  ≥ 23 (3) 
 Mid arm circumference, MAC กี่ ซม. 

                □ < 21 (0)      □ 21- 22 (0.5)   □   >22 (1) 
 Calf circumference ,CC กี่ ซม. 

                □ < 31 (0)      □ ≥ 31 (1)  
 น้ําหนักที่ลดลงชวง 3 เดือนที่ผานมากี่กก. 

                □  >3 (0) □ไมแนใจ(1)    
                □1-3 (2)           □ไมลดลง (3) 

 น้ําหนักลดลงโดยที่ไมไดทําอะไรใชหรือไม 
           □ ไมใช (0)        
           □ ไมแนใจ (2) 
           □  ใช   

             ตอบใช  น้ําหนักคุณลดลงกี่กก. 
                        (ในชวง 6 เดือนที่ผานมา) 

  □  0.5–5.0 (1)   
  □>5.0–10.0 (2)   
  □ >10.0–15.0 (3)   
  □>15.0 (4)    

 

2.การรับประทานอาหาร  ในชวง 1 เดือน ที่ผานมา ปริมาณอาหารที่รับประทานเปนอยางไร 
            □ มากกวาปกต ิ(0) 
            □ เหมือนชวงปกติ (0)  
            □ นอยกวาปกติ  คุณรับประทานอาหารอยางไร 
 □ อาหารปกติ แตปริมาณลดลง (1) 
 □ เคี้ยวอาหารได แตรับประทานปริมาณนอยมาก (2) 
 □ รับประทานไดเฉพาะอาหารออนๆ หรือเปนน้ํา (3) 
 □ รับประทานไดเฉพาะอาหารเสริม (3) 
 □ รับประทานไดนอยมากๆ /แทบจะไมไดเลย (4) 
 □ ไดรับอาหารทางสายยาง /ทางหลอดเลือดเทานั้น (0) 
 
 

 สามารถรับประทานอาหารไดกี่มื้อตอวัน 
              □  1   (0)      □2 (1)        □3 (3)  
 การรับประทานเนื้อสัตวหรือแหลงที่ใหโปรตีน 

     ก) ผลิตภัณฑนม (นม นมเปรี้ยว โยเกิสรต)อยางนอย 1 แกวหรือกลองตอวันหรือไม         
         □ ใช     □ ไมใช 
     ข)  ไขอยางนอย  2  ฟอง หรือ ถั่ว 4 ชอนกินขาว ตอสัปดาหหรือไม  
         □ ใช     □  ไมใช 
     ค)  เนื้อสัตว ปลา หรือ สัตวปก อยางนอย 4-7 ชอนกินขาว 
           ทุกวันหรือไม 

               □  ใช     □ไมใช 
                กรณตีอบ   □ไมใช หรือ ใช  1 ขอ (0)  
                                 □ใช 2 ขอ (0.5) □ ใช 3 ขอ (1) 
 รับประทานผักหรือผลไม อยางนอย 2 สวน(น้าํผลไมประมาณ1 แกว ) ตอวันหรือไม      

□ ไมใช (0)       □ใช (1) 
 สามารถดื่มน้ําไดกี่แกวตอวัน  

 □< 3 (0)    □3-5 (0.5)    □ > 5 (1) 
 ปจจุบันรับประทานอาหารอยางไร 

□ ตองไดรับความชวยเหลือ หรือ รับทางสายยาง (0) 
            □ รับประทานอาหารไดแตลําบาก (1)   
            □ รับประทานอาหารไดปกติ (2) 

 รับประทานอาหารลดลงเพราะความอยากอาหาร
ลดลงใชหรือไม 

           □ไมใช (0)  
           □ใช (1)  
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3. อาการ  ในชวง 2 สัปดาหที่ผานมาคุณรับประทานอาหารไดลดลงหรือไม 

           □ ไมมีปญหาเรื่องการรับประทานอาหาร (0) 
           □ มีปญหาจากอาการเหลานี้ตอเนือ่งตลอด 2 สัปดาห 

                    (เลือกไดมากกวา 1 ขอ) 
                     □  เจ็บปาก / แผลในปาก (2) 
                     □  คลื่นไส (1)     
                     □  มีปญหาเรื่องการกลนื (2) 
                     □ อิ่มเร็ว (1)       
                     □ อาเจียน (3)  
                     □ รูสึกอาหารมีกลิ่นที่ไมนารับประทาน (1)   
                     □  เบื่ออาหาร / ไมอยากรับประทานอาหาร (3) 
                     □  รสชาติอาหารแปลกไป หรือไมรูรสชาติ (1)   
                     □  ทองเสีย (3) 
                    □  ทองผูก (1)     
                    □ มีอาการปวดอื่นๆ ระบุตาํแหนง .......................(3) 
                    □ ปากแหง (1)     
                    □ อื่นๆ ................................................(1) 
                            เชน ปญหาทางการเงิน ซึมเศรา/สุขภาพจิต ปญหาเรื่องฟน เปนตน 

 ในชวง 3 เดือนที่ผานมารับประทานอาหารไดนอยลงหรือมีความอยากอาหารลดลง
เนิ่องจากมีปญหา ยอย เคี้ยว และกลืนลําบากหรือไม อยางไร 

 □รุนแรง (0)     
 □ปานกลาง (1) 
 □ไมมีปญหา (2) 

 
 
 
 
 
 

4. กิจวัตรและกิจกรรม  ความสามารถในการทํากิจกรรมตางๆในชวง 1 เดือนที่ผานมา ตรงกับขอใดตอไปนี ้
       □ ทํางานไดตามปกติ (0) 
       □ ทํางานไดลดลง แตยังชวยเหลอืตัวเองในการทํากิจวัตร 
              ประจําวันไดคอนขางปกติ (1) 
       □ทํางานและกิจวัตรประจําวันไดประมาณครึ่งเดียว แตยังพอ 
             เดินไปมาในบานได (2) 
       □ ทํางานไมไหวแตพอชวยเหลือตัวเองไดบาง บางครั้งตองมี  
              คนดูแล สวนใหญนั่งเกาอี/้อยูบนเตียง (3) 
       □ ทํางานไมไหวตองมีคนคอยดูแล อยูบนเตียงเกือบทั้งวัน(4)

 สามารถชวยเหลือตัวเองไดโดยไมตองมีผูดูแลหรืออยูโรงพยาบาลใชหรือไม 
             □ ไมใช (0)   □ ใช (1)  
 สามารถเดินไปมาไดหรือไม 

            □นอนเตียงหรือนั่งรถเข็น (0)   
            □ ลุกจากเตียงหรือรถเข็นไดแตไปนอกบานไมได (1) 
            □  ไปนอกบานได (2)     
 
 

5. โรคกับภาวะทาง

โภชนาการ 

โรคและภาวะที่เกี่ยวของกับภาวะโภชนาการ 
      � ไมมีโรคประจําตัว (0) 
      � มะเร็ง (1) 
      � มีการอักเสบ ติดเชื้อ (1)  
      � มีแผลกดทับ แผลเปด fistula (1)      
      � อุบัติเหตุ trauma (1) 
      � อายุมากกวา 65 ป (1) 
โรคอื่นๆ……………………………………………………………………….. 

 มีการใชยามากกวา 3 รายการตอวันหรือไม 
             □ ใช(0) □ไมใช (1)  
 ในชวง 3 เดือนที่ผานมามีภาวะเครียดหรือการเจ็บปวยอื่นๆ หรือไม 

             □ ใช (0) □ไมใช (2) 
 มีปญหาทางระบบประสาทหรือไม 

            □ ความจําเสื่อมอยางรุนแรงหรือซึมเศรา(0) 
             □ ความจําเสื่อมเล็กนอย (1)  
            □  ไมมีปญหา (2)    
 มีแผลกดทับหรือแผลที่ผิวหนังหรือไม        □   ใช (0)    □ ไมใช (1) 
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6. ความตองการสารอาหาร Metabolic stress เมื่อมีอาการดังตอไปนี ้

 มีไขกี่องศาเซลเซียส 
             □ ไมมีไข (0)       □ 37.3-38.2 (1)   
             □  38.3-38.8 (2)  □ > 38.8 (3)   
 ระยะเวลาที่มีไขกี่ชั่วโมง 

             □ ไมมีไข (0)      □ < 72 (1)     □ 72 (2)       □  >72 (3)   
 การใชสเตียรอยด  (เทียบเทากับ prednisolone มก./ วัน) 

             □ ไมใช (0)         □ < 10 (1)     □ 10 - 29 (2) □> 30 (3)   
7. การตรวจรางกาย ตําแหนง

 การลดลงไขมันสะสม (ขมับ แกม ไขมันทองแขน) 
           □ ไมลดลง (0)        □ เล็กนอย (1)   
           □ ปานกลาง (2)      □ ลดลงมาก (3) 
 การลดลงปริมาณกลามเนื้อ (หัวไหล ทองแขน ตนขา นอง) 

           □ ไมลดลง (0)       □ เล็กนอย (1)   
           □ ปานกลาง (2)     □ ลดลงมาก (3) 
 การบวมน้ํา (หลังเทา กนกบ น้าํในทอง) 

            □ ไมมี (0)            □ เล็กนอย (1)  
           □ ปานกลาง (2)    □ บวมน้าํมาก (3) 

 จากลักษณะอาการพวกเขามีปญหาทางโภชนาการหรือไม 
  □รุนแรง (0)    
  □ ไมแนใจ หรือ ปานกลาง (1) 
  □ไมมีปญหา (2) 

 ถาเปรียบเทียบบุคคลที่อายุเทากัน พวกเขามีสุขภาพอยางไร 
  □ไมดี (0)       
  □ ไมแนใจ (0.5)  
  □ ดี (1)           
  □ ดีมาก (2)      

คะแนนรวม 

 

 

เกณฑพิจารณาเพื่อให

คําแนะนําดูแลทางโภชนาการ

หรือใหโภชนบําบัด 

คะแนนรวม  

 □ 0-1 ไมตองการการดูแลทางโภชนาการ และควรประเมินซ้ํา 
 □ 2-3 ใหคําแนะนําแกผูปวยและญาติ โดยดูจากอาการในขอ 3 สงตรวจทางหองปฏิบัติการตามความเหมาะสม 
 □ 4-8 ตองการการดูแลทางโภชนาการโดยนักโภชนาการ รวมกับแพทยและพยาบาล 
 □ > 9 จําเปนตองไดรับโภชนบําบัด (nutrition support) 

คะแนนรวม 

 □ < 17      มีภาวะทุพโภชนาการ  
 □ 17-23.5  เสี่ยงตอภาวะทุพโภชนาการ  
 □  > 24     ภาวะโภชนาการดี  

คะแนนรวม 

  □ 0 - 1  ไมเสี่ยงตอภาวะทุพโภชนาการ  
  □ >2      เสี่ยงตอภาวะทุพโภชนาการ  

Global assessment □ SGA-A มีภาวะโภชนาการดี: ไมมีประวัติน้ําหนักลด, ไมมีการเปลี่ยนแปลงการรับประทานอาหาร, ไมพบ 
     อาการที่เกี่ยวของกับภาวะโภชนาการ, ทํากิจกรรมไดปกติ  และตรวจรางกายไมสัมพันธกับภาวะทุพโภชนาการ 
□  SGA-B  มีภาวะทุพโภชนาการปานกลาง: น้ําหนักลด 5-10% ของน้ําหนักปกติ (6เดือน), รับประทานอาหาร 
      ลดลง, พบอาการที่เกี่ยวของกับภาวะโภชนาการ, ทํากิจกรรมไดปานกลาง  และตรวจรางกายสัมพันธกับภาวะ 
      ทุพโภชนาการเล็กนอยถึงปานกลาง 
□ SGA-C มีภาวะทุพโภชนาการรุนแรง: น้ําหนักลด>10% ของน้ําหนักปกติ (6เดือน), รับประทานอาหารลดลง 
     มาก, พบอาการที่เกี่ยวของกับภาวะโภชนาการ, ทํากิจกรรมหรือกิจวัตรดวยตนเองไมได และตรวจรางกาย 
     สัมพันธกับภาวะทุพโภชนาการรุนแรง 

            ผูประเมิน................................................................ตาํแหนง.............................................วันที่................................ 
ดัดแปลงจาก: Ottery, 2001, Guigoz et al. 1994 and  Ferguson, et al. 1999.    104 
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                                                                            เลขท่ี    

                                 สวนที่ 3 อาการทางคลินกิ 

                                 อาการไมพึงประสงคจากการไดรับยาเคมีบําบดัเกี่ยวกับระบบทางเดินอาหาร 
อาการไมพึง

ประสงค 

ระดับ

0 1 2 3 4

1. คล่ืนไส ไมมี เล็กนอย  
ยังกินอาหารได 

ปานกลาง 
กินอาหารลดลง 

มาก 
กินอาหารไดลดลงมาก 

มากที่สุด 
กินอาหารไมได 

2. อาเจียน ไมมี 1 คร้ัง/วัน 2-5 คร้ัง/วัน 6-10 คร้ัง/วัน >10 คร้ัง/วัน 

3. เย่ือบุชองปาก
อักเสบ 

ไมมี มีแผลท่ีไมเจ็บปวด 
ไมมีแผลแตบวมแดง

เล็กนอย 

มีอาการเจ็บ บวมแดง หรือมี
แผลแตสามารถสามารถกินได 

มีอาการเจ็บ บวมแดง หรือมี
แผลแตสามารถไมสามารถกิน

ได 

ตองรับการใหสารอาหารทาง
หลอดเลอืดหรือทางสาย 

4. คอแหง ไมมี เล็กนอย ปานกลาง 
 

มาก 
 

มากที่สุด 
 

5. เบ่ืออาหาร ไมมี เล็กนอย  
ยังกินอาหารได 

ปานกลาง 
กินอาหารลดลง 

มาก 
กินอาหารไดลดลงมาก 

มากที่สุด 
กินอาหารไมได 

6. การรับรูรส 
เปลี่ยนแปลง 

ไมมี เล็กนอย  
ยังกินอาหารได 

ปานกลาง 
กินอาหารลดลง 

มาก 
กินอาหารไดลดลงมาก 

มากที่สุด 
กินอาหารไมได 

7. กลืนลําบาก ไมมี เล็กนอย  
ยังกินอาหารได 

ปานกลาง 
กินอาหารลดลง 

มาก 
กินอาหารไดลดลงมาก 

มากที่สุด 
กินอาหารไมได 

8. ทองผูก ไมมี เล็กนอย  
ไมถาย > 1 วันจากปกติ 

ปานกลาง 
ไมถาย > 2 วันจากปกต ิ

มาก 
ไมถาย > 3 วันจากปกติ 

มากที่สุด 
ไมถาย > 4 วันจากปกติ 

9. ทองเสีย ไมมี ถายเพิ่มข้ึนจากเดิม 
 2-3 คร้ัง/วัน 

ถายเพิ่มข้ึนจากเดิม 
 4-6 คร้ัง/วัน  มีถายตอน
กลางคืน ปวดเกร็งทอง 

ถายเพิ่มข้ึนจากเดิม 
 7-9 คร้ัง/วัน 

ไมสามารถกลั้นได 
ปวดเกร็งทองรุนแรง 

ถายเพิ่มข้ึนจากเดิม 
 > 10 คร้ัง/วัน ถายเปนมูกเลือด
จํานวนมาก ตองใหสารน้ํา
ทดแทนทางหลอดเลือด 

10. อื่นๆ (ระบุ) ไมมี เล็กนอย  ปานกลาง มาก มากที่สุด 

                                ดดัแปลงจาก: สมพร ศักดิช์ินบุตร,  2545 
                                 สวนที่ 4 ขอมูลเกี่ยวกับการประเมินภาวะโภชนาการโดยการวัดสัดสวนของรางกาย (anthropometry)  

                                 ABW……………. UBW in past 1 month…………….. Height………………… 
รายการ คาที่วัดได

1.    BMI: (น้ําหนัก , kg) /(สวนสูง , m2 )  

2.    IBW 
       Based on body frame size  

 

3.    % IBW= (ABW/IBW) x100 
       >110% overweight, 90-110% normal,  < 90% underweight 

 

4.   %weight change= (UBW-ABW)/ UBWx100  

5.    การวัดสัดสวนรางกาย 
     เสนรอบก่ึงกลางแขน (Mid arm circumference, MAC)  (cm) 
     เสนรอบนอง (Calf circumference, CM) (cm) 
     ความหนาท่ีชัน้ไขมันตนแขนดานหลัง (Tricep skin fold, TSF) (mm.) 
     กลามเนื้อรอบก่ึงกลางแขน (Mid arm muscle circumference, MAMC) (cm) 

                    MAMC  = (MAC) – (¶×(TSF))                                (โดยท่ี ¶ = 3.14) 

 

6.  BEE= Male = 66.5+13.7Wt+5Ht in cm-6.8 Age 
             Female= 655+9.6Wt+1.8Ht in cm-4.7 Age 

 

7.  TEE= BEEx AFx SF 
Stress factor: Multiple fracture 1.2-1.4, Severe infection/sepsis 1.4-1.8 
        Burn:  20% BSA 1.0-1.5, 20-40 % BSA 1.5-2.0, ≥ 40% BSA 1.8 -2.5 
Activity factor: Strict bedrest 1.2, Out of bed   1.3   Stress factor: Cancer  1.1-1.45 
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                                                                                                                                                                      เลขท่ี 

                   สวนท่ี 5 ขอมูลการบริโภคอาหาร 

 

แบบบันทึกการบริโภคอาหาร 3 วัน 

 

                  งานวิจัยเร่ือง “การประยุกตใชแบบคัดกรองภาวะโภชนาการในผูปวยนอกโรคมะเร็งท่ีไดรับยาเคมีบําบัด ณ  
                                      โรงพยาบาลพระปกเกลา จังหวัดจันทบุรี” 
 

                    คําชี้แจง   ผูวจิัยขอความรวมมือจากทาน กรุณาบันทึกขอมูลตามความเปนจริง 
ขอมูลท่ีสําคัญของการจดบันทึกการบริโภคอาหาร 3 วัน ประกอบดวย 
1. ชนิดของม้ืออาหาร: ทําการบันทึกม้ืออาหารท่ีรับประทานพรอมท้ังระบุเวลาท่ีรับประทาน

โดยประมาณ  เชน เชา-กลางวัน-เย็น- อาหารวาง   

2. รายการอาหารและเคร่ืองดื่ม: ทําการบันทึกรายการอาหาร รวมท้ังเคร่ืองดื่มทุกชนดิท่ีรับประทาน
ตั้งแตตื่นนอนจนกระท่ังเขานอน 3 วนั (วันธรรมดา 2 วนั และ วันหยดุเสารหรืออาทิตย  1 วัน) 
เชน ขาวตมไก น้ําสมค้ัน เปนตน 

3. สวนประกอบ: ทําการบันทึกสวนประกอบตางๆ ของอาหารและเคร่ืองดื่มท่ีรับประทาน เชน 
ขาวตมไก มีสวนประกอบดวย ขาวสวย เนือ้ไกสด ผักชี หัวหอม กระเทียม  

4. ปริมาณที่รับประทาน: ระบุปริมาณอาหารและเคร่ืองดื่มท่ีรับประทานโดยประมาณ เชน ขาวตม
ไก ประกอบดวย ขาวสวยหุงสุก 2 ทัพพี เนื้อไกสด 2 ชอนโตะ น้ําสมคน 1 ถวยตวงโดยกําหนด
ปริมาณอาหารและเคร่ืองดื่ม เชน 

    1 ถวยตวง   =  240  มิลลิลิตร 1 ชอนชา       =  5    มิลลิลิตร 
    2 ชอนโตะ =  30     กรัม   1 ชอนโตะ    =  15  มิลลิลิตร 

 3 ชอนชา    =  1      ชอนโตะ 16 ชอนชา     =  1    ถวยตวง 

 1 ทัพพี        =  60     กรัม   1 ชอนกินขาว =  15 กรัม 
5. วิธีการเตรียมหรือวิธีการปรุงอาหารและเคร่ืองดื่ม: ระบุวธีิการประกอบอาหารโดยวิธี ตม ตุน ผัด 

ทอด ลวก ปง ยาง แกง แชแข็ง สวนเคร่ืองดื่มควรระบุดวยวารับประทานสดหรืออาหารกระปอง 

6. สถานท่ีรับประทานอาหารและเคร่ืองดื่ม: ระบุสถานท่ีรับประทานอาหารและเคร่ืองดื่ม เชน บาน 
ท่ีทํางาน รานอาหาร  

7. ผลิตภณัฑเสริมอาหาร: ระบุผลิตภัณฑเสริมอาหารท่ีรับประทาน เชน วิตามินซี วิตามินอี น้ํามัน
ปลา หรืออ่ืนๆ พรอมท้ังระบุ จํานวน เวลา และวิธีการรับประทาน  
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เลขท่ี  

ตัวอยางการจดบันทึกรายการอาหารและเครื่องดื่ม 
                บันทึกวันท่ี 1 รายการอาหารท่ีรับประทาน วันที่.....1.....เดือน.........ตุลาคม............ป.......2551........... 
                                 
 
         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ผลิตภัณฑเสริมอาหาร.....รับประทานวิตามินซีขนาด 500 มิลลิกรัมวันละ 1 ครั้ง กอนนอน.... 
 

       

 

 

ม้ืออาหาร รายการอาหาร/

เคร่ืองดื่ม 

สวนประกอบ 

(คราวๆ) 

ปริมาณท่ี

รับประทาน 

วิธีการเตรียม/

ปรุงอาหาร 

สถานที่ 

รับประทานอาหาร 

เชา. - ขาวตมไก 
 
 

 
- นํ้าสมคั้น 

    - ขาวสวยหุงสุก 
    - เน้ือไกไมมีหนัง
ติด 
    - ผักชี หัวหอม    
        กระเทียม 
    - สมผลกลางสด 2 
ผล 

  - 2 ทัพพี 
  - 2 ชอนโตะ 
 - อยางละ 1  
     ชอนชา 
 - 240 มิลลิลิตร    

ตม 
 
 
 

สด 

บาน 
 
 
 

บาน 

กลางวัน  - มักกะโรนีนํ้า 
    หมูสับ 
 
  - สมเขียวหวาน 
   

    - เสนมักกะโรนี 
    - เน้ือหมูสับไมติด
มัน 
    - นํ้าซุบ 
    - สมเขียวหวาน 

  - 2 กอน 
  - 2 ชอนโตะ 
  - 1 ถวยตวง 
  - 1 ผลกลาง 
   

ตม 
 
 

สด 
 

บาน 
 
 

บาน 
 

 อาหารวาง 
 

 

 - ขนมปงจืด 
 
 
 - นํ้าสับปะรดปน 
 

    - ขนมปงโฮลวีท 
 
 
   - นํ้าสับปะรดปนสด 

  - 2 แผน 
 
 
  - 120 มิลลิลิตร  
    (1/2 แกวนํ้า) 

    ซื้อ (ยี่หอ:  
ฟารมเฮาส) 

 
ปน 

 

บาน 
 
 

รานอาหาร 

เย็น 
 
 
 
 

  - ขาวสวยหุงสุก 
 
 - ผัดผักคะนา  
    ใสหมูสับ  
 
 
 
  - แอปเปล 

    - ขาวสวยหุงสุก 
 
   - ผักคะนา  
   - เน้ือหมูสับไมติด
มัน 
   - นํ้ามันถ่ัวเหลือง 
   - นํ้าปลา 
 
    - แอปเปล 

  - 2 ทัพพี 
  
  - 1/2 ถวยตวง 
  - 2  ชอนโตะ 
  - 1 ชอนโตะ 
  -  1 ชอนชา 
 
  - 1 ผล 

หุง 
 

ผัด 
 
 
 
 

สด 

รานอาหาร 
 

รานอาหาร 
 
 
 
 

บาน 
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       เลขท่ี   

แบบบันทึกการบริโภคอาหาร 3 วัน 

            บันทึกวันท่ี 1 รายการอาหารท่ีรับประทาน วนัท่ี....................เดือน.......................................ป................... 
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

เ

ล

ข 

 

 

 

 

 

 

 

 

 

 

ม้ืออาหาร รายการอาหาร/

เคร่ืองดื่ม 

สวนประกอบ 

(คราวๆ) 

ปริมาณท่ี

รับประทาน 

วิธีการเตรียม/ 

ปรุงอาหาร 

สถานที่ 

รับประทานอาหาร 
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เลขท่ี   

              บันทึกวันท่ี 1 (ตอ) รายการอาหารที่รับประทาน วันท่ี....................เดือน...............................ป................. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              
 

             ผลิตภัณฑเสริมอาหาร…………………………………………………………………………………………... 

 

 

 

ม้ืออาหาร รายการอาหาร/

เคร่ืองดื่ม 

สวนประกอบ 

(คราวๆ) 

ปริมาณท่ี

รับประทาน 

วิธีการเตรียม/ 

ปรุงอาหาร 

สถานที่ 

รับประทานอาหาร 
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        เลขท่ี   

              บันทึกวันท่ี 2  รายการอาหารท่ีรับประทาน วนัท่ี....................เดือน.......................................ป................... 
                                                                                                                                                           

                                                                                                                                                                       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                                                      

 

 

 

 

 

 

 

 

 

ม้ืออาหาร รายการอาหาร/

เคร่ืองดื่ม 

สวนประกอบ 

(คราวๆ) 

ปริมาณท่ี

รับประทาน 

วิธีการเตรียม/ 

ปรุงอาหาร 

สถานที่ 

รับประทานอาหาร 
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                                                                                                                                                       เลขที่    

               บันทึกวันท่ี 2 (ตอ) รายการอาหารที่รับประทาน วันท่ี....................เดือน....................................ป................ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ผ
ลิ
ต
ภั
ณ
ฑ
เสริมอาหาร………………………………………………………………………………………… 

 
 
 
 
 

ม้ืออาหาร รายการอาหาร/

เคร่ืองดื่ม 

สวนประกอบ 

(คราวๆ) 

ปริมาณท่ี

รับประทาน 

วิธีการเตรียม/ 

ปรุงอาหาร 

สถานที่ 

รับประทานอาหาร 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 

 

112
 

เลขท่ี   

             บันทึกวันท่ี 3 รายการอาหารท่ีรับประทาน วนัท่ี....................เดือน...............................ป................. 
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ม้ืออาหาร รายการอาหาร/

เคร่ืองดื่ม 

สวนประกอบ 

(คราวๆ) 

ปริมาณท่ี

รับประทาน 

วิธีการเตรียม/ 

ปรุงอาหาร 

สถานที่ 

รับประทานอาหาร 
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                                                                                                                                                                                                                        เลขท่ี 

             บันทึกวันท่ี 3 (ตอ) รายการอาหารที่รับประทาน วันท่ี....................เดือน.................................ป............... 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

             ผลิตภัณฑเสริมอาหาร…………………………………………………………………………………………

ม้ืออาหาร รายการอาหาร/

เคร่ืองดื่ม 

สวนประกอบ 

(คราวๆ) 

ปริมาณท่ี

รับประทาน 

วิธีการเตรียม/ 

ปรุงอาหาร 

สถานที่ 

รับประทานอาหาร 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

     
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 



      

เลขที่                         

แบบสอบถามสํารวจการรับประทานอาหารใน 24 ชั่วโมง 

มื้ออาหาร ชนิดของอาหารที่รับประทานแตละมื้อ สวนประกอบของอาหารแตละชนิด 

รายการอาหาร/เครื่องดื่ม ปริมาณที่รับประทาน น้ําหนัก (กรัม) สวนประกอบ น้ําหนัก (กรัม) พลังงาน (Kcal) 

มื้อเชา       

มื้อกลางวัน 

 

 
 
 
 

 
 
 

    
 
 

มื้อเย็น 

 
 

 
 
 
 

     

มื้ออื่นๆ 

 

      

 

ปริมาณพลังงานที่ไดรับ………………………… 

คาการกระจายพลังงาน ( คารโบไฮเดรต : โปรตีน : ไขมัน) 
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Appendix C 

 Approval of certificate from of National Cancer Institute 

 Validity and Reliability test 
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Validity and Reliability test 

1. Validity test 

The validity test is one of the questionnaire’s quality examination.  In this study, 

all nutritional screening tools were transferred form English to Thai language and 

applied to Thai food.  The selected nutritional screening tools included Patient-

Generated Subjective Global Assessment (PG-SGA), Mini-Nutritional Assessment 

(MNA) and Malnutrition Screening Tool (MST) and proved by 5 professional of 

nutrition and cancer for testing content validity.  Then, the nutritional screening tools 

was revised for clearer content and suitability according to the experts’ 

recommendations.   

Finally, the nutritional screening tools was divided into 7 parts followed by PG-

SGA that consisted of Part 1: data of weight history, Part 2: data of food intake, Part 

3: data of nutritional impact symptoms, Part 4: activities and functions, part 5: disease 

and its relation to nutritional requirements, Part 6: metabolic demand and stress, and 

Part 7: physical examination. 

2. Reliability test 

 Reliability analysis was performed to determine the extent to which items in 

the questionnaire were related to each other and to provide an overall index of the 

internal consistency of the scale.  The Cronbach’s alpha is a popular technique for 

reliability test.  In present study, a correlation matrix of the scores obtained from each 

of the seven items that contribute to the overall PG-SGA, MNA and MST score 

(weight history; food intake; symptoms; activities and functions; disease and its 

relation to nutritional requirements; metabolic demand and stress; and physical 

examination).  The nutritional screening tools were tried in healthy (n=20) and 

outpatients with chemotherapy (n=20) in National Cancer Institute, Bangkok (the 
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study protocol was approved by the Ethics Committee of National Cancer Institute).  

Cronbach’s alpha showed that the items were not highly correlated, it showed in the 

Table C-1.  In healthy sample, the PG-SGA, MNA and MST tools were 0.76, 0.64, 

and 0.87 respectively.  In cancer outpatients with chemotherapy at National Cancer 

Institute, Bangkok , the PG-SGA, MNA and MST tools were 0.75, 0.71, and 0.81 

respectively.  Finally, the screening tools were used in the cancer outpatients with 

chemotherapy at Prapokklao Hospital, Chanthaburi Province.  The Cronbach’s alpha 

was 0.71, 076, and 0.84 in PG-SGA, MNA and MST tools respectively. 

 The Cronbach’s alpha normally ranges between 0-1 and the acceptable 

reliability of questionnaire should has the Cronbach’s alpha more than 0.70 (George 

and Mallery, 2003). 

Table C-1 The Cronbach’s alpha technique for reliability test. 

Sample groups The screening tools The Cronbach’s alpha 

Healthy (n=20)        PG-SGA 0.76 

       MNA 0.64 

       MST 0.87 

Cancer patients in 

in National Cancer 

Institute (n=20) 

       PG-SGA 0.75 

       MNA 0.71 

       MST 0.81 

Cancer patients in 

in Prapokklao 

Hospital (n=224) 

       PG-SGA 0.71 

       MNA 0.76 

       MST 0.84 

 
Reference 
 
George, D., Mallery, P.  2003.  SPSS for windows step by step: a simple guide and 
 reference, 11.0 update.  4th edition.  Boston: Allyn & Bacon. 
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Appendix D 

Standard Reference Data for Classification of  

Nutritional Status 
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Table D-1 Ideal weight for height in Thai adult (Roongpisuthipong et al., 1987) 

 Height (cm)      Weight (kg) 

      Male    

 Female 

 145          45.9 

 146          46.6 

 147          47.3 

 148          47.7 

 149          48.1 

 150          48.6 

 151          49.3 

 152          50.0 

 153          50.5 

 154          51.0 

 155     50.0     51.4 

 156     50.7     52.3 

 157     51.4     53.2 

 158     51.8     53.6 

 159     52.2     54.0 

 160     52.7     54.4 

 162     53.7     56.1 

 163     54.1     56.8 

 164     55.0     57.7 

 165     55.9     58.6 

 166     56.5     59.2 

 167     57.1     59.8 

 168     57.7     60.5 

 169     58.6     61.4 

 170     59.5     62.2 

 171     60.1     62.8 

 172     60.7     63.4 

 173     61.4     64.1 

 174     62.3     65.0 

 175     63.2     65.9 

 176     63.8     66.5 

 177     64.4     67.1 

 178     65.0     67.7 

 179     65.9     68.6 

 180     66.8     69.5 
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Table D-2 Standard indicators of TSF, MAC and MAMC (Stockslager et al., 2003) 

Measurement   Standard    90% of standard 

TSF     Men: 12.5 mm   Men: 11.3 mm 

     Women: 16.5 mm  Women: 14.9 mm 

MAC     Men: 29.3 cm   Men: 26.4 cm 

     Women: 28.5 cm  Women: 25.7 cm 

MAMC    Men: 25.3 cm   Men: 22.8 cm 

     Women: 23.3 cm  Women: 20.9 cm 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

124

BIOGRAPHY 

 

NAME    Miss Yukon Chantalert 

DATE OF BIRTH   27 January 1978 

PLACE OF BIRTH   Chanthaburi, Thailand 

INSTITUTIONS ATTENDED Mahidol University, 1997-2002; 

     Bachelor of Science in Pharmacy 

     Chulalongkorn University, 2007-2009 

     Master of Science in Pharmacy  

     (Food Chemistry and Medical Nutrition) 

POSITION&OFFICE  2002-2004, Pharmacy Department 

     Somdajprayuppraraj Sakaeo Hospital,  

     Sakaeo Province, Thailand 

     2004-present, Pharmacy Department 

     Prapokklao Hospital, Chanthaburi 

     Province, Thailand 
 


	Cover (Thai)
	Cover (English)
	Accepted
	Abstract (Thai)
	Abstract (English)
	Acknowledgements
	Contents
	Abbreviations
	Chapter I Introduction
	1.1 Background and significance of the study
	1.2 Objectives of the study
	1.3 Benefits of the study
	1.4 Operational definition of terms

	Chapter II Literature Review
	2.1 Incidence of cancer
	2.2 Chemotherapy
	2.3 Effect of nutrition as related to chemotherapy
	2.4 Cancer cachexia
	2.5 Evaluation of nutritional status in cancer patients
	2.6 Nutritional support in the cancer patient

	Chapter III Materials and Methods
	3.1 Study design
	3.2 Subjects
	3.3 Data collection

	Chapter IV Results
	4.1 Demographics and patients characteristics
	4.2 Assessment of nutritional status
	4.3 Energy requirements and dietary intake
	4.4 Adverse effects of chemotherapy related to gastrointestinal tract
	4.5 Effect of nutritional parameters and nutrition impact symptoms on nutritional status
	4.6 Correlations between nutritional status and nutritional parameters

	Chapter V Discussion
	5.1 Demographics and subject characteristics
	5.2 Classification of nutritional status and prevalence of malnutrition
	5.3 Energy requirements and dietary intake
	5.4 Correlations between nutritional status and nutritional parameters

	Chapter VI Conclusion
	References
	Appendix
	Vita



