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Effective weight reduction remains a challenge throughout the world as the prevalence of 

obesity and its consequences are increasing. This study aimed to determine the effects of an 

individualized nutrition counseling program (IC) matched with a transtheoretical model (TTM) for 

overweight and obese subjects. Fifty overweight and obese subjects who were staffs at the 

Ramkhamhaeng hospital, aged 19-60 years with a body mass index ≥ 23 kg/m2 were enrolled in this 
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circumference (WC), waist to height ratio (WHtR), stages of change (SOC), processes of change (POC), 
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Chapter I  

Introduction 

1.1 Background 

Obesity remains a problem and an issue of great concern in many countries. It 

is the medical condition which is an excessive amount of total body fat or adipose tissue 

compared to lean body tissue (1). The World Health Organization reported that more 

than 1.9 billion adults were classed as being overweight and over 600 million as obese 

in 2014 (2). The level of obesity can be classified by body mass index (BMI) which is 

the body weight in kilograms divided by the square of height in meter. In the population 

of Asia, a normal BMI is accepted as being between 18.5-22.9 kg/m2 (3). There are 

many causes of overweight and obesity such as excessive energy intake, genes, 

endocrine disorders, medications, or psychiatric illness. However, the common causes 

come from too much energy consumption and less physical activity that resulting in 

energy intake more than energy output. Being overweight or obese can increase health 

risks including those associated with non-communicable diseases such as diabetes, 

dyslipidemia, hypertension, cardiovascular disease, stroke and some types of cancer (1, 

3, 4).   Effective weight reduction can result in a decrease in these health risks (5, 6) 

Nutrition counseling strategies are evidence-based methods or plans of action 

designed to achieve behavioral changes towards a particular client goal (7). Such 

strategies are both a science and an art as they combine knowledge of nutrition with 

psychological skill. Nutrition counselor should converts theory into practice and 

science into art (1). There are many strategies were used for the counseling such as 

motivational interviewing, self-monitoring, problem solving, meal replacement, social 

support, etc. The American Dietetic Association has summarized the association 

between nutrition counseling strategies and three behavior change theories which are 

cognitive behavior theory, transtheoretical model, and social cognitive theory. 

However, they reported that few studies have assessed the application of the 

transtheoretical model on nutrition-related behavior (8). 

The core concept of the transtheoretical model (TTM) is that stages of change 

which focuses on the concept of behavioral change and the resultant move to a more 
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healthful lifestyle. There are five stages within the stages of change concept including 

pre-contemplation (no intention to change), contemplation (unsure whether to change, 

decisional balance between pros and cons), preparation, action, and maintenance stages 

(1). According to Finck and colleagues showed the ways in which models of behavior 

change theory have been applied in study development and implementation regarding 

nutrition and physical activity in Latin America. They reported that the transtheoretical 

model being the most frequently used but the five stages of behavior change 

contemplated on the stage in which participants were located. They did not use the 

stages as a determinant to receive a stage-based intervention (9). However, the 

Cochrane review in 2014 reported that the effectiveness of the transtheretical model in 

causing weight reduction in case of obesity was still unclear. The small number of 

studies and the differences of methodology among the studies reduced the likelihood of 

drawing effective conclusions (10). Moreover, in Thailand, no studies designed to apply 

the transtheoretical model in nutrition counseling in obesity has been reported. Existing 

studies have been founded on other theories such as the health belief model, 

motivational interviewing, and self-efficacy (11-16). Therefore, a study into the 

application of individualized nutrition counseling matched with use of the 

transtheoretical model in overweight and obese subjects was deemed a useful model of 

counseling with the aim of improving counseling effectiveness in a Thai setting. 

 

1.2 Purpose 

 To determine the effect of an individualized nutrition counseling program 

matched with the transtheoretical model in overweight and obese subjects  

 

1.3 Research question 

 Can an individualized nutrition counseling program matched with the 

transtheoretical model reduce body weight in overweight and obese subjects? 

 

1.4 Hypothesis 

 Individualized nutrition counseling program matched with transtheoretical 

model can reduce body weight in overweight and obese subjects  
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 Individualized nutrition counseling program matched with transtheoretical 

model can improve the stages of change in overweight and obese subjects 
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Chapter II  

Literature review 

2.1 Overweight and Obesity 

Overweight and obesity are defined as excessive amount of body weight 

relation to height or excessive amount of total body fat compared to lean body 

tissue. Body mass index (BMI) is the measurement that is typically used to assess 

overweight and obesity. It is calculated by the weight in kilograms divided by the 

square of height in meters (kg/m2) (3). The BMI classification among European 

population and Asian population are differences as show in Table 1 and 2.  

 

Table 1. The BMI classification in adult Caucasians (3) 

Classification BMI (kg/m2) Risk of co-morbidities 

Underweight < 18.5 Low (but increased risk of other 

clinical problems) 

Normal range 18.5-24.9 Average 

Overweight 

     Pre-obese 

     Obese I 

     Obese II 

     Obese III 

≥ 25 

25-29.9 

30-34.9 

35-39.9 

≥ 40 

 

Increased 

Moderated 

Severe 

Very severe 

 

       Table 2. The BMI classification in adult Asians (3) 

Classification BMI (kg/m2) Risk of co-morbidities 

Underweight < 18.5 Low (but increased risk of other 

clinical problems) 

Normal range 18.5-22.9 Average 

Overweight 

     At risk 

     Obese I 

     Obese II 

≥ 23 

23-24.9 

25-29.9 

≥ 30 

 

Increased 

Moderated 

Severe 
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2.2 Causes of overweight and obesity  (17, 18) 

There are many causes contribute to obesity including individual 

factors and external factors such as behavior, genetics, age, health conditions, 

environmental, etc.  

 Behavior 

The most common cause of obesity is an energy imbalance which effects 

to eating behavior and physical activity. The energy imbalance means 

unequal between energy intake and energy output. Overweight and obesity 

happen when people consume energy more than use of energy for their 

physical activities. Most obese people consume energy-dense foods that are 

high in fat and sugar. Moreover, they have sedentary lifestyles such as 

spending times in front of TVs and computers, relying on cars instead of 

walking, Some studies showed that watching television or playing 

computer continuously for more than 3 hours were significantly associated 

with obesity (19, 20). The study about energy balance among normal and 

obese Thai women revealed that obese women had less active lifestyle (21). 

In addition, another study demonstrated unhealthy behavior were 

significantly increase risk of obesity (19).   

 Environment 

Many environments do not support healthy lifestyles that lead people 

become obesity. For example:  

- Lack of park areas, sidewalks, and affordable gyms makes it 

hard for people to do more exercises. 

- Work schedules that make people spend long working hours and 

do not time for exercise. 

- Huge food portions when people eat outside such as at 

restaurants, fast food places, movie theaters. Eating large 

portions provides too much energy that can cause energy 

imbalance. 

- Some people lack of access to buy healthy food because of the 

location of their residence or their financial limit. For some 

people the healthy foods are too costly.  
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- Advertising of energy-dense food such as high fat snacks, sugary 

drinks that stimulate people to eat them. 

 Genetics and Family history (18) 

Genetics may play a role in the development of obesity but the pattern 

is still unclear. Studies suggested several genes were involved in the 

predisposition to obesity by increasing hunger and food intake. Some of 

them concurred that a pattern of inherited obesity within a family is caused 

by a specific variant of a single gene. However, obesity mostly results from 

complex interactions between genes and environmental. Family history is 

one of the important factors to identify people who are at risk of obesity-

related diseases. People can get the effects of shared genetics and 

environment among close relatives. Furthermore, the family environments 

including eating habit and physical activity are possibly related to obesity.  

 Age 

When people get older they tend to have weight gain due to 

accumulation of adipose tissues along with muscle loss, especially in 

people who are inactive. The muscle loss can reduce metabolic rate.  The 

study of association between age group and obesity demonstrated that 

people who aged 40 and over have higher risk to be obese (19). 

 Health conditions 

Alterations in the levels of some hormones may lead to overweight and 

obesity such as hypothyroidism, Cushing's syndrome, and polycystic 

ovarian syndrome.  

- Hypothyroidism is a condition in which the thyroid gland does not 

produce enough thyroid hormone. Lack of thyroid hormone 

declines body metabolism and contributes to weight gain.  

- Cushing's syndrome is a condition in which the adrenal glands 

produce too much of the cortisol hormone. People who get high 

doses of steroids such as prednisolone for a long time may suffer 

from this problem. They may have weight gain, upper-body obesity, 

moon face, and fat around the neck, thin, arms and legs. 
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- Polycystic ovarian syndrome is a condition that affects 

approximately 5 to 10 percent of women who are in childbearing 

age. People who have polycystic ovarian syndrome often suffer 

from high levels of androgen hormones that lead to weight gain, 

excessive hair growth, reproductive problems, and other health 

issues. 

 Medicines 

Some medicines such as corticosteroids, antidepressants, and seizure 

medicines may adversely affect people to gain weight. These medicines can 

increase the weight by reduction of the metabolic rate, acceleration of 

appetite, or retention of extra water in the body.  

 Other factors  

There are some factors that contribute to overweight and obesity such as 

stress, emotional factors, lack of sleep, and smoking cessation. The study 

of association between obesity and food consumption found that obese 

people consumed more food when they have stress (19). Regarding lack of 

sleep, it may have an effect to hormones which are leptin and ghrelin. When 

the level of ghrelin is increased and leptin is decreased, it can lead to be 

hungry. Moreover, it also affects to insulin that the resultant accelerate level 

of blood sugar which can raise the risk of diabetes. In terms of smoking 

cessation, past smokers tend to gain weight. First reason is the tastes and 

smells being better after quitting smoking, so they consume more foods. 

Another reason relates to nicotine that increases metabolic rate, thus after 

cigarette quitting the body may burn fewer calories in the absence of 

nicotine (22).   

 

2.3 Health Problems related overweight and obesity (23) 

Overweight and obesity can increase the risk of many diseases as follows: 

 Hypertension  

The prevalence of high blood pressure in adults with BMI ≥ 30 kg/m2 is 

38.4 percent for men and 32.2 percent for women. Compared with BMI < 

25 kg/m2 is 18.2 percent for men and 16.5 percent for women. The 
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pathophysiology of hypertension associated with obesity is sodium 

retention that related to increase vascular resistance, blood volume, and 

cardiac output. People who suffer from obesity and hypertension may lead 

to cardiovascular disease and cerebrovascular disease. 

 Dyslipidemia 

The evidence suggested that overweight and obesity associated with 

increasing in total cholesterol, triglyceride, and LDL-cholesterol levels, 

while HDL-cholesterol level is decreased that can cause coronary heart 

disease. 

 Diabetes mellitus 

The relative risk of diabetes increases by approximately 25 percent for 

each additional unit of BMI over 22 kg/m2.  

 Sleep apnea 

Most people with sleep apnea have BMI more than 30 kg/m2. The major 

pathophysiology of severe sleep apnea includes arterial hypoxemia, 

recurrent arousals from sleep, increased sympathetic tone, pulmonary and 

systemic hypertension, and cardiac arrhythmias.  

 Osteoarthritis 

People who are overweight or obese have a risk for the development of 

osteoarthritis. The association between weight gain and the risk for 

development of knee osteoarthritis is stronger in women than in men. In 

addition, weight gain is significantly associated with increased pain in 

weight-bearing joints.  

 Cancers 

Many studies have found the positive relation between obesity and some 

cancers such as colon cancer, breast cancer, endometrial cancer, and gall 

bladder cancer. 

 

2.4 Obesity management (4) 

There are three main methods that used for obesity management as follows: 

 Lifestyle intervention  
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Lifestyle intervention is the combination of behavior change strategies, 

diet, and physical activity. The behavior change strategies should be 

appropriate for people to make their change regarding to improve eating 

behavior, reduce energy intake, and increase physical activities.  

 Pharmacological intervention 

Pharmacological intervention is considered when people have been 

started with the lifestyle intervention but they cannot reach the target weight 

loss. Drug treatment is prescribed after discussion of the potential benefits, 

limitations, and adverse effects with the person. 

 Surgical intervention 

Surgical intervention or bariatric surgery is an operation on the stomach 

and/or intestines that helps patients with extreme obesity to lose weight 

(24). The treatment is an option for severe obese people with the following 

criteria: 

- BMI of 40 kg/m2 or more 

- BMI between 35 kg/m2 and 40 kg/m2 with serious weight related 

health problem such as type 2 diabetes, high blood pressure, heart 

disease, or obstructive sleep apnea. 

For all of three managements, the lifestyle intervention is an effective method 

that is safe for general obese people. While the pharmacological and surgical 

interventions can cause the complications and should be used with the specified 

condition under the standard clinical criteria.   

 

2.5 Recommendation of lifestyle intervention (4, 25) 

  Lifestyle intervention is the multicomponent interventions that include behavior 

therapy, diet, and physical activity. 

 Behavior therapy 

There are many strategies for behavior intervention such as self-

monitoring, stimulus control, goal setting, social support, problem solving, 

cognitive restructuring, relapse prevention, etc.  Appropriate behavior 

strategies should be applied to improve lifestyle changes. 

 Diet 
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Diet should be designed with an energy deficit ≥ 500 kcal/day. 

When consider low-calorie diet (800–1600 kcal/day) should be aware about 

less nutritionally complete. Very-low-calorie diet (≤ 800 kcal/day) are only 

considered as part of a multicomponent weight management strategy for 

obese people who have complications that need to rapidly lose weight.  The 

normal prescription provides energy 1,200 to 1,500 kcal/day for women and 

1,500 to 1,800 kcal/day for men. In addition, a balanced diet should be used 

for long term management. 

 Physical activity 

Physical activity should be increased to at least 30 minutes of 

moderate or greater intensity physical activity on 5 or more days a week. 

The activity can be in one session or several sessions lasting 10 minutes or 

more. People should be encouraged to do 45–60 minutes of moderate-

intensity activity a day to prevent obesity, particularly if they do not reduce 

their energy intake. Moreover, people who have been obese and have lost 

weight they may need to do 60–90 minutes of activity a day to avoid weight 

regained. Activities can be incorporated into everyday life, such as brisk 

walking, gardening or cycling. Furthermore, people should be stimulated to 

reduce inactive activities such as watching television, using a computer or 

playing video games.  

 

2.6 Transtheoretical model (TTM) (1, 7, 26) 

Transtheoretical model was developed by Prochaska and colleaugues. It 

comprises a number of constructs including stages of change, processes of change, 

decisional balance, and situational self-efficacy. The constructs are organized 

around the stages of change that is the heart of the trantheoretical model. The 

concept of the transtheoretical model focuses on behavior change and occurs in 

stages in which people locate and move to more healthful lifestyle. People who are 

in the different stages use the various constructs and processes to improve their 

behavior.  

There are five stages of change that was used in practical as follows: 

 Stage 1: Precontemplation 
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People are unaware of problems or have no intention to change their 

behavior in the future, usually measured as the next six months. 

 Stage 2: Contemplation  

People are aware about the problems but they are unsure to change their 

behavior. 

 Stage 3: Preparation 

People are ready or intend to change their behavior in the immediate 

future, usually measured as the next month. 

 Stage 4: Action 

People are doing action to change their behavior or have made successful 

change within the past six months. 

 Stage 5: Maintenance 

People have made sustainable behavior change, usually estimated form 

six months to about five years.  

If people can maintain their change and do not return to unhealthy behavior 

for a long period of years they can move to the terminal stage. In this stage, people 

have zero temptation and 100% self-efficacy. It may be an ideal goal for most 

people so, it is not usually considered in practice.     

Processes of change are activities that people use to progress their behavior 

through the stages of change. These are important guides for intervention programs 

to promote behavior change into the next step. There are 10 processes of change in 

the following. 

 Consciousness raising involves in increased awareness about the causes,    

     consequences, and treatments for health behavior problems. 

 Dramatic relief produces increased emotional experiences and feeling    

     about unhealthy behavior that may be relieved if appropriate action is  

     taken. 

 Self-reevaluation includes both cognitive and emotional assessments of  

     one’s self-image with and without unhealthy behavior, such as one’s  

     image as an obese person and one’s image as a thin person.  
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 Environmental Reevaluation includes both cognitive and emotional   

     assessments of how the presence or absence of a personal behavior  

     affects one’s social environment such as the effect of smoking on others.  

     It may also include the awareness that one be a positive or negative role  

     model for others.  

 Self-liberation is both the belief that one can change and the  

     commitment and recommitment to act on that belief. 

 Social liberation requires an increase in social opportunities or  

     alternatives especially for people who are relatively deprived or  

     oppressed. 

 Counterconditioning is the learning of healthier behaviors instead of 

problem behaviors.  

 Stimulus control helps to remove unhealthy habits and remind for 

healthier alternatives. 

 Contingency management provides consequences for moving to the next  

     step in a particular direction. It includes positive reinforcement and    

     rewards for increasing healthier lifestyle. 

 Helping relationships provide trust, openness, and acceptance for  

     supporting the healthy behavior change. 

Decisional balance is a reflection of the individual’s weighing of the pros 

and cons of changing. The balance between pros and cons are varied by the stages 

of change. In the earlier stage, the cons outweigh the pros. However, Changes in 

pros across the stages more often occur. Promoting awareness of the benefits of 

change is likely to be easy to increase the pros.  

Self-efficacy is the confidence of people in which they can manage the 

healthful behaviors in high risk situations without relapsing to their unhealthy 

behavior. This construct based on Bandura’s theory. 

 

2.7 The measurement for assessing the readiness to change in weight 

management 

There are different ways to assess the stages of change. According to Ceccarini 

and colleagues revealed three well-established instruments that used to assess the 
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transtheoretical model, specifically assessing readiness to change in weight 

management. The first instrument is the University of Rhode Island Change 

Assessment Scale (URICA) that compose of 32 items assessing the stages of change on 

four subscales: Pre-contemplation, Contemplation, Action, and Maintenance. It is the 

most widely used to measure readiness to change for an adult target population. It has 

been successful measurement in obesity, diet, and weight management. However, the 

weakness is measuring on four stages of change leaving out the preparation stage and 

does not consider the processes of change. The second instrument is the Decisional 

Balance Inventory (DBI) that was designed to assess decision making for weight-

control. It is considered two main dimensions which are the pros and cons of weight 

loss. The DBI has 20 items that asking the respondent’s decision on whether or not to 

lose weight in each statement. The last instrument is the S-Weight and P-Weight which 

are two self-report questionnaires regarding the stages of change and the processes of 

change. The S-Weight was designed to assess the stages of change, consist of five 

items: pre-contemplation, contemplation, preparation, action, and maintenance as 

applied to weight management. The respondents were asked to choose the answer that 

best correspond to their current weight-loss situation. The P-Weight was designed for 

assessing individuals’ process which the respondents used across the stages of change 

to manage their body weight. In conclusion, the researchers suggested that the S-Weight 

and P-Weight are more efficient to measure the readiness to change in weight 

management when compared to others (27).  

The S-Weight and P-Weight questionnaire was conducted by Andres and 

colleagues. The first version was produced by a consensus of 66 experts in the obesity 

and transtheoretical model fields from 29 countries. There were 63 items of the P-

Weight question in this version (28). However, the relationship between processes of 

change and weight management was unclear. In 2011, the processes of change 

questionnaire were validated. The study aimed to identify the processes of change in 

weight management, to analyze reliability of the P-Weight, and to assess the 

relationship between processes of change in weight management and other external 

variables. A total of 29 items of the P-Weight questionnaire were deleted. Therefore, 

there were 34 items belong to four processes of change which are emotional re-

evaluation (EmR), Weight Management Actions (WMA), Environmental Restructuring 
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(EnR) and Weight Consequences Evaluation (WCE) in this revised version (29). In 

2015, the English version of the P-Weight questionnaire was validated in UK adults. 

The last version consists of 32 items belong to four processes of change which are 

emotional re-evaluation (EmR), Weight Consequences Evaluation (WCE) supporting 

relationship (SR), and Weight Management Actions (WMA) (30).  

 

2.8 Nutrition counseling and the stages of change  

Nutrition counseling is both a science and an art that combination between 

nutrition knowledge and psychological skill. The nutrition counselor should understand 

how to use these skills convert theory into practice. It focuses on foods, nutrients, and 

also eating habits. Many theories involve with the nutrition counseling. Transtheoretical 

model is one of the theories that nutrition counselors used. Each stage of change 

requires a different skill and different ways for the nutrition intervention (1). The key 

concept to be successful in nutrition counseling is to assess and identify the person’s 

readiness to change and match the intervention to it (7). The table below shows sample 

questions and interventions that match with each stage of change (Table 3).  

 

         Table 3. List of sample questions and interventions at each stage of change (7) 

Stages of change Sample Question  Intervention 

Precontemplation “What can I do to help?” 

“Do you ever read articles 

about…?” 

“What do you know about the 

relationship between…?” 

“Does anyone in your family 

have this problem?” 

“Are you aware of the 

consequences?” 

“How do you feel about 

making change?” 

Consciousness raising 

Assess knowledge, 

values, and beliefs 

Increase self-awareness 

Cognitive restructuring 

Discuss risks and 

benefits 

Give written and oral 

information 
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Stages of change Sample Question  Intervention 

Contemplation “What changes have you been 

thinking about?” 

“What are the pros and cons?” 

“How do you feel about it?” 

“What would make it easier or 

harder?” 

“What would be the results of 

the change?” 

“How can I help you?” 

Assess knowledge, 

values, and beliefs 

Assess thoughts and 

feelings 

Cognitive restructuring 

Increase pros, decrease 

barriers 

Self-evaluation 

 

Preparation “Are you intending to act in 

the next months?” 

“How will you do it?” 

“What changes have you made 

already?” 

“How will your life be 

improved?” 

Decision making 

Discuss beliefs about 

ability 

Self-efficacy with a 

commitment 

Plan goals 

Action “What are you doing 

differently?” 

“What problems are you 

having?” 

“Who can help you?” 

How can I help you?” 

“What do you do instead of 

(former behavior)?” 

Stimulus control 

Self-reinforcement 

Social support 

Self-management 

Goal setting, group 

sessions, self-

monitoring, relapse 

prevention 

Maintenance “How do you handle times 

when you slip up?” 

“What obstacles are you 

facing?” 

“What are your future plans?” 

Coping responses 

Relapse prevention 

Self-management 

Commitment 

Goal setting  

Environment control 
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Stages of change Sample Question  Intervention 

“What issues have you 

solved?” 

 

2.9 Anthropometric assessment (31) 

Anthropometry is a procedure of the measurement in human body in terms 

of the dimensions of bone, muscle, and adipose tissue. It is a key component of 

nutrition status. There are examination procedures as follows: 

 Body weight (BW) 

People is weighed in kilograms using a digital weight scale. They should 

wear light cloths, no shoes and stand in the center of the scale platform 

facing the recorder, hands at sides, and looking straight ahead.  

 Height 

The stature measurement is collected on people who aged 2 years and 

older. Standing height is measured by using a stadiometer with a fixed 

vertical backboard and an adjustable head piece. People have to stand up 

straight against the backboard with the body weight evenly distributed. 

Both feet flat on the platform with the heels together and toes apart without 

shoes. The toes should point slightly outward at approximately a 60º angle. 

The back of the head, shoulder blades, buttocks, and heels contact with the 

backboard (or all four contact points may not touch the stadiometer 

backboard). The head is in the Frankfort plane which is the horizontal line 

from the ear canal to the lower border of the orbit of the eye is parallel to 

the floor and perpendicular to the vertical backboard. Next, examiner 

lowers the stadiometer head piece to rest firmly on top of people’s head 

with sufficient pressure to compress the hair. People should stand as tall as 

possible, take a deep breath, and hold this position. The standing height 

position shows in Figure 1. 

Body weight and height are used for BMI calculation to identify 

overweight and obese people as show in Table 2. 
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Figure 1. Exhibits standing height position 

 

 

 Waist circumference (WC) 

Waist circumference or abdominal circumference is collected on people 

who aged 2 years and older. Examiner stands on the right side of people 

and palpates the hip area to locate the right ilium of the pelvis. The examiner 

extends the measuring tape around the waist (Figure 2), positions the tape 

in a horizontal plane at the level of the measurement mark. Checks that the 

tape sits parallel to the floor and lies snug but does not compress the skin. 

The zero end of the tape should be always positioned below the section 

containing the measurement value (take to the nearest 0.1 cm). 
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Figure 2. Exhibits measuring tape position for waist circumference 

 

 Waist to height ratio (WHtR) 

Waist to height ratio is a representative for central adipose tissue, which 

has recently received attention as a marker of early health risk. A cutoff 

level of the WHtR is ≥ 0.5 that associated with cardiovascular risk and 

metabolic syndrome (32-34). It was calculated by the division of waist 

circumference by height in centimeter. 

 Body composition 

Bioelectrical-impedance analysis (BIA) is one of the methods for 

measuring body composition. It is a useful clinical tool for estimating 

change in the body composition during weight loss in obese population. 

The BIA showed great accuracy and precision for measurement of fat free 

mass change. Also, this method is simplicity, non-invasive, rapid and 

inexpensive (35). 

 

2.10 Relevant studies 

There are many studies about behavior change theories and nutrition counseling 

in obesity. According to a systematic review of the American Dietetic Association 

published in 2010 demonstrated behavior change theories and strategies used in 

nutrition counseling . Two-hundred fourteen articles were reviewed between July 2007 
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and March 2008, eighty-seven studies met the inclusion criteria. There were 86 primary 

studies and one systematic review that related to one or a combination of three behavior 

change theories and 10 nutrition counseling strategies. Strong evidence supported for 

cognitive behavioral therapy that helped to improve dietary habits (e.g., decreased 

energy from fat, increased intake of fruits and vegetables), weight, and cardiovascular 

and diabetes risk factors. There were six studies based on cognitive behavior therapy 

for weight management. Interventions in weight loss for control or prevention of 

diabetes or cardiovascular disease were demonstrated separately. All studies reported 

significantly improved weight loss with cognitive behavior therapy. One meta-analysis 

provided strong evidence that weight loss achieved with cognitive behavior therapy at 

6 months or less duration. Few studies have assessed the application of transtheoretical 

model and social cognitive theory on nutrition-related behavior. Only two small 

randomized controlled trials used the social cognitive theory for nutrition intervention 

and it was used commonly in group settings (8). With regard to the transtheoretical 

model, many studies had been conducted to validate instruments for assessing the stages 

of change. Only one high quality randomized controlled trial which is the study of Jones 

and colleagues that applied the transtheoretical model in diabetic patients. The number 

of participants was 1,029 who were diagnosed type 1 or type 2 diabetic. They were in 

one of three pre-action stages for self-monitoring of blood glucose (SMBG), healthy 

eating, or smoking, and were randomized to treatment with the treatment as usual 

(TAU) or pathway to change (PTC). The PTC consisted of stage-matched personalized 

assessment reports, self-help manuals, newsletters, and individual phone counseling 

which designed to improve readiness for self-monitoring of behavior changes. The 

results showed progression of the stages of change (movement to the action or 

maintenance stage) in healthy behavior and significant weight loss in PTC group for 

those who received the healthy eating intervention and increased SMBG frequency as 

recommended (36). In 2013, Finck and colleagues carried out a systematic review of 

the behavior change theory regarding nutrition and physical activity in Latin America. 

There were all 29 articles that met the inclusion criteria which included 30,214 

participants. They reported that the transtheoretical model being the most frequently 

used in behavior change theory consisted of 26 studies. However, they noted that the 

transtheoretical model commonly applied for assessing the stages of change in which 
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participants were located, but the stage-match intervention has not been applied. 

Therefore, they recommended to match the intervention for individual’s stages of 

change and evaluate the stages of change at baseline and after given intervention (9). 

In 2014, Ghannadiasl et al. conducted the study in 90 healthy obese women to 

determine the readiness for weight loss using the transtheoretical model and to explore 

the association between the stages of change and characteristic of obese women. The 

participants were 18-50 years old, BMI ranged from 30 to 40 kg/m², and lived in 

Ardabil, Iran. They were measured the stages of change by the translated and validated 

University of Rhode Island Change Assessment (URICA) questionnaire at the first 

visit. The results showed that obese women attending the nutrition clinic are in different 

stages to change for weight loss. They suggested that person specific stages should be 

considered for providing the most appropriate counseling strategies (37). According to 

the Cochrane review reported that the effectiveness of transtheoretical model for 

producing weight reduction in obesity was still inconclusive. This review included 

randomized controlled clinical trials using the transtheoretical model to develop 

intervention that mainly focused on dietary and physical activity, compared with the 

usual care among overweight or obese adults. Weight loss was one of the outcomes of 

these studies which measured as body weight or BMI change. There were only three 

studies that met the inclusion criteria in this systematic review. The studies were 

published between 2003 and 2008 with the trial duration ranged from 9 to 24 months. 

They had a total of 2,971 participants. The characteristics of the included studies show 

in Table 4 which was modified from the Cochrane review (10). 

Table 4. The characteristics of included studies in the Cochrane review 2014  

 

Johnson 

(2008) (38) 

 

 

 

 

 

Participants Inclusion criteria: overweight or obese adults, 

both sexes, age 18 - 75 years, BMI 25 - 39.9 kg/m2 

Exclusion criteria: age (under 18 or over 75), BMI 

< 25 or > 39.9 kg/m2, and others criteria (heart 

attack in previous three months, angioplasty in 

previous three months, heart failure, surgery in 

previous three months, eating disorder, cancer, 

pregnant or nursing, participation in formal or 
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Johnson 

(2008) 

(continue) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

commercial weight management program, not in a 

pre-action stage for healthy eating and/or exercise) 

Methods Parallel randomized controlled clinical trial 

Number of study centers: nationwide 

Country/location: USA 

Setting: personnel not stated, home-based (using 

telephone and mail) 

Intervention: used TTM as assessment and 

feedback construct for diet (healthy eating - 

reducing dietary fat to 30% of calories and calories 

reduction of 500 calories per day), physical activity 

(moderate exercise - at least 30 min on 5 days per 

week) and managing emotional stress without 

eating (using healthy strategies rather than eating 

to cope), 4 series of individual reports at baseline, 

3, 6, 9 months 

Control: usual care (no treatment) 

Duration of intervention: 9 months 

Duration of follow-up: 12 and 24 months 

Measurements: BMI, stages of change for 

exercise, healthy eating and managing emotional 

distress was measured 

Key findings TTM-based intervention helped to improve healthy 

eating, exercise, managing emotional distress, and 

weight management. 

Jones (2003) 

(36) 

 

 

Participants Inclusion criteria: adults (age not reported), both 

sexes, BMI > 27  kg/m2, and enrolled in healthy 

eating intervention in pre-action stage for health -

diet more than 30% fat 
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Jones (2003)  

(continue) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exclusion criteria: on diet therapy alone, if could 

not respond to English, if required more than usual 

care, and no telephone 

Co-morbidities: type 1 and type 2 diabetes 

Co-medications: insulin or oral 

antihyperglycemic agents 

Methods Factorial randomized controlled clinical trial 

Number of study centers: general diabetes 

population 

Country/location: Canada/Southern Ontario, 

Nova Scotia 

Setting: delivered by investigators and healthcare 

professionals (counselors, family physicians), 

using mail and telephone call 

Intervention: 1) pathway to change (PTC): use of 

TTM to assign and assess stages of change (stage-

matched PTC, assessed at baseline, 3, 6, 9, and 12 

months), self-help manuals for diabetes, monthly 

newsletters and telephone counseling, staged-

based personalized assessment report quarterly, 

and assessment of intake 

2) PTC + blood test strips 

Control: 1)  Treatment as usual (TAU) 

2) TAU + blood test strips 

Duration of intervention: 12 months 

Duration of follow-up: 3, 6, 9 and 12 months, no 

follow-up after end of intervention 

Measurements: BMI, dietary intake using food 

frequency questionnaire and others (blood glucose 

meter, stages of change algorithms, venous blood 

sample) 
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Jones (2003)  

(continue) 

 

Key findings PTC helped participants move into action stage of 

critical diabetes self-care behavior, encouraged 

more people doing self-monitoring blood glucose, 

improved healthy eating with low-fat choices, and 

helped them to stop smoking 

Logue 

(2005)(39) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Participants Inclusion criteria: adults (40 - 69 years), both 

sexes, BMI > 27, waist-to-hip ratio > 0.95 for men 

or > 0.80 for women 

Exclusion criteria: no telephone access, difficulty 

understanding eighth-grade level spoken or written 

English, pregnancy, lactation, < 6 months 

postpartum, use of a wheel chair for mobility, 

severe heart or lung disease  

Co-morbidities: hypertension, diabetes,  

hypercholesterolaemia, osteoarthritis,  stomach 

problems 

Co-medications: psychotropic medication 

Methods Parallel randomized controlled clinical trial 

Number of study centres:15 primary care 

practices 

Country/location: USA/Ohio 

Setting: delivered by weight loss advisor and 

dietitian; telephone-based 

Intervention: TTM used as framework for 

intervention and assessment (TM-CD): 

psychosocial evaluation (anxiety, depression and 

binge eating disorder) 6 monthly, Stage of change 

assessment for five target behaviors (increased 

exercise, increased usual activity, increased 

dietary portion control, decreased dietary fat, and 

increased fruits and vegetables) every 2 months, 
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According to this systematic review, there were some limitations in these 

studies. The first one was inadequate reporting of outcomes and the methods for 

allocation, randomization and blinding. The second one was extensive use of self-

reported measures to estimate the effects of interventions on a number of outcomes 

including weight loss, dietary consumption and physical activity levels. The third one 

was insufficient assessment of sustainability due to lack of post-intervention 

assessments. Finally, none of the trials reported health-related quality of life, morbidity, 

or economic costs as outcomes. In addition, there were small number of studies and 

Logue (2005) 

(continue) 

assessment on anthropometric, dietary and 

exercise 6 monthly, 10 min counseling on diet, 

prescriptions (dietary and exercise), and monetary 

reward for completing each post baseline 

assessment 

Control: augmented usual care, assessment on 

anthropometric, dietary, and exercise 6 monthly, 

giving 10 min counseling on diet, prescriptions 

(dietary and exercise), and monetary reward for 

completing each post baseline assessment 

Duration of intervention: 24 months 

Duration of follow-up: assessment done at 6, 12, 

18 and 24 months, no follow-up after end of 

intervention 

Measurements: BMI, waist circumference, and 

other criteria (blood lipids, blood pressure, daily 

energy intake and total energy expenditure, 

PRIME-MD for depression, anxiety, and binge 

eating disorder) 

Key findings TM-CD intervention that combined mailed patient 

materials and monthly telephone calls was not 

powerful enough for producing weight reduction 
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their variable methodological quality limit the applicability of the findings to clinical 

practice (10).  

In Thailand, there were a number of studies about weight reduction that focused 

on factors influencing obesity, perceived barriers, and behavior modification (11). 

Kantachuvessiri conducted a cross-sectional study to examine the relationship of socio-

demographic characteristics, psychological factors, knowledge, attitude and behavior 

with obesity among the Metropolitan Waterworks Authority officers. The study 

recruited 288 obese and 106 non-obese who aged 20-60 years. The results showed that 

subjects with unhealthy behaviors were significantly higher risk of obesity than those 

with healthy ones. The obese subjects significantly consumed more food during stress 

and also had sedentary lifestyles even though they had good knowledge and attitude 

about obesity (19). As regard behavior modification, there were studies about nutrition 

counseling and obesity in other models such as health belief model, motivational 

interviewing, and self-efficacy. In 2005, Prasertsarn carried out the study of the effect 

of individual counseling based on behaviorism counseling theory using health believe 

model. The study conducted on self-controlled weight reduction behavior in obese 

adolescents at Santirajvitayalai School. It consisted of 20 healthy students, aged 13-15 

years, who weighted 10 kg or above the standard criteria of weight for height. They 

were divided to the control group which received a handbook on self-care information 

and the experiment group which received an individual counseling program for 8 

weeks. The researcher revealed that self-controlled on weight reduction behavior was 

better in the experiment group than in the control group after finished the experimental 

period (12). In 2013, Vuttisinaksara developed a motivational program for dietary 

control to assess the effectiveness on blood control and weight reduction in overweight 

and obese hypertensive patients. There were 80 participants who aged 40-70 years old 

and their BMI ≥ 23 kg/m2. The control group received routine nutrition counseling, 

while the intervention group received motivation program for 6 months. The results 

showed significant decrease in the mean weight, the mean systolic and diastolic blood 

pressure, and the mean score of attitude and knowledge in the intervention group when 

compared to baseline. (13). Furthermore, Khamtanot conducted the application of the 

self-efficacy theory on food consumption behavior and physical activity among women 

with abdominal obesity at Samko hospital. They included 43 participants who had 
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average age 45 years. The subjects in the experiment group participated in the health 

education program applying the self-efficacy theory for 24 weeks. The results showed 

significantly decreased in waist circumference and BMI in the experiment group when 

compared to the control group and also significantly higher mean scores of perceived 

self-efficacy, expectations of performing correct behaviors, food consumption 

behavior, and physical activity (14). In terms of transtheoretical model found that it was 

used in some studies for different aspects such as applying in smoking cessation 

program, promoting healthy eating in students, promoting behaviors against 

complications among essential hypertensive patients, and applying in exercise 

promotion program (40-45). However, in Thailand, studies applied the transtheoretical 

model for nutrition counseling in obesity has not been found.  
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Chapter III 

 Methodology 

This study was a randomized clinical controlled trial. There were two groups in 

the study to compare between 1) the individual counseling matched with the 

transtheoretical model and 2) the control group with the educational handbook. The 

subjects were recruited from the staffs at Ramkhamhaeng hospital who are overweight 

or obese.   

 

3.1 Population and subject selection  

3.1.1 Population  

The overweight or obese staffs at Ramkhamhaeng Hospital who 

were convenient to participate in the study. There were 1,729 staffs, 

including 1,477 females and 252 males in 83 departments of the hospital.  

The poster was used for announcement of the study. Moreover, 

the researcher contacted with the head of all departments in the hospital 

for announcement also. The staffs who were interested contacted with 

the researcher or contacted at the dietitian clinic of the hospital to enroll. 

The researcher had made contact with the Director of 

Ramkhamhaeng Hospital and sent the letter to the Administrative 

Committee of Rhamkhamhaeng Hospital for permission to conduct the 

research.   

3.1.2 Subject selection 

Sample size calculation 

From the previous study of Sasitorn (15), it was found that the mean of 

BMI post intervention were 25.48± 2.05 kg/m2 and 27.28± 1.74 kg/m2 in the 

intervention and control group respectively. Sample size was calculated from 

the formula based on 95% significant level and 80% power according to this 

formula. 
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Whereas 

                     n = Sample size 

         Zα = type I error      ; α = 5%, Zα/2 = 1.96 

Zβ = type II error    ; β = 20%, Zβ = 0.8 

μ1 = Mean of the intervention group  

μ2 = Mean of the control group 

σ2 = Standard deviation from the calculation of pooled variance       
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  Whereas  

   n1 = Number of subject in intervention group = 30 

   n2 = Number of subject in control group = 30 

   SD1 = Standard deviation of intervention group  

SD2 = Standard deviation of control group 

       σ2 =   
(30−1)(2.05)2+(30−1)(1.74)2

(30−1)+(30−1)
   = 3.615 

Sample size                             
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                =  
2(1.96+0.84)2(3.615)

(27.28−25.48)2
     =   18 

Therefore, number of subjects per group was calculated to be 18. 

Additional 30% of sample size was used to overcome drop out, so in the 

study was needed at least 24 subjects per group. 

Inclusion criteria 

 Age 19-60 years old both men and women 
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 BMI ≥ 23 kg/m2  

Exclusion criteria 

 BMI ≥ 40 kg/m2 or BMI ≥ 35 kg/m2 with co-morbidity 

Severe medical conditions (including cancer, congestive heart 

failure, lung disease, chronic kidney disease, or trauma) or some 

other health conditions (including hypothyroidism, 

hyperthyroidism, polycystic ovarian syndrome, or psychiatric 

disorder) (The diseases were asked from subjects by self-report 

and approved by annual health checkup report.) 

 anti-obesity drug use or having undergone bariatric surgery 

 Use of some medications such as corticosteroids, 

antidepressants, or seizure medicines  

 Smoking or heavy alcohol use 

 Pregnancy or lactation 

 Having spouse recruited (exclusion to prevent contamination if 

they are assigned to a different treatment)    

Exclusion criteria after recruitment 

 Unable to participate in all session of the individual nutrition 

counseling program (appointment date can be flexible to within 

a one week period) 

 Failure to complete food records more than twice 

 

3.2 Ethical consideration 

All subjects were provided with the information sheet and requested for consent 

permission to participate in this study. They were provided with the researcher’s 

telephone number to contact if they have any questions. The control group received the 

individual counseling after finish the study. The recompense was given to the subjects 

to compensate for their time participation at each visit. The subjects who were screened 

out received basic advice for weight control and general treatment from the hospital 

welfare. This study was approved by the Research Ethics Review Committee for 



 

 

34 

Research Involving Human Research Participants, Health Sciences Group, 

Chulalongkorn University (COA No. 129/2016).  

 

3.3 Study Protocol 

3.3.1 Preparation of the instruments 

 The S-Weight and P-Weight questionnaires 

   Step 1: Literature review of the S-Weight and P-Weight  

                                                   questionnaires for assessing the stages of change in  

                                                   weight management (27-30). 

Step 2: Asking for permission to use the S-Weight and P-Weight  

                        questionnaires.  

The permission letter was sent to professor Ana 

Andres who has developed the S-Weight and P-Weight 

questionnaires via email for approval to use the 

questionnaires in the present study. 

   Step 3: Translation and validation of the S-Weight and P-Weight  

                                                questionnaires            

The S-Weight and P-weight questionnaires were 

translated into Thai. Then, the Thai version of S-Weight 

and P-Weight questionnaires were sent to three experts 

in obesity and nutrition for validation of the contents by 

using the index of item-objective congruence (IOC). The 

experts had evaluated each item by giving a rating of 1 

(for clearly measuring), 0 (if the content is unclear), or -

1 (not clearly) for each objective. The mean score for 

each item of the questionnaires should be more than 0.5 

from three experts to identify that contents of these 

questions are precisely (46).  

Step 4: Reliability test for the Thai version of the S-Weight and    

                         P-Weight questionnaires 



 

 

35 

The Thai version of S-Weight and P-Weight 

questionnaires were tested for reliability by using 

Cronbach’s alpha before applying in the present study.  

Ten overweight and obese subjects were collected by 

convenience and completed the questionnaires(47). 

Then, the data were analyzed. The Cronbach’s alpha 

value should have ≥ 0.7 that means acceptable.  

 The individualized nutrition counseling program matched with 

transtheoretical model  

   Step 1: Literature review about the concept of transtheoretical  

                                                model, nutrition counseling for each stage of change,  

                                                and relevant studies   

   Step 2: Development of the individualized nutrition counseling  

                                                 program matched with transtheoretical model for  

                                                 overweight and obese subjects 

Step 3: Development of the educational media 

- Subject record book 

- Risk awareness leaflet 

- Educational handbook  

- Preparing pictures showing complications of obesity 

and pictures illustrating good quality of life of normal 

weight people 

 

3.3.2 Study Design 

The study design was a randomized controlled trial involving two 

groups. The two groups were an intervention group receiving individualized 

nutrition counseling and a control group. The total follow up period was 12 

weeks. All subjects were randomized by using stratified random sampling 

(Figure 4). Random allocation of staff from various departments in the hospital 

into either of the two groups was undertaken to prevent subjects working in the 

same department being assigned a different treatment. This was done to reduce 

contamination of the intervention. Next, subjects in both groups were matched 
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pair by the stage of change, gender, age (not exceeding a variation of ±3 years), 

and BMI range (23-24.9, 25-29.9, ≥ 30). Then, the groups were randomized by 

drawing lots into either control or intervention groups. The intervention group 

received individualized nutrition counseling matched with the transtheoretical 

model at 0, 4, and 8 weeks and telephone call follow-up every 2 weeks between 

the face to face visits. The control group received an educational handbook at 

baseline without counseling. Assessments of anthropometrics (body weight; 

BMI; waist circumference; waist to height ratio; percent body fat; fat mass, and 

muscle mass); stages of change; processes of change; 3-day food record, and 

physical activity were undertaken at baseline and at each subsequent visit (4, 8, 

and 12 weeks) in both groups (Figure 5).   

 

 

 

 

 

 

 

 

 

 

 

            Figure 4. Stratified random sampling of subjects 

 

 

Group A 

Control group (n=25) 

 
Intervention group (n=25) 

 

Group B 

1. All subjects who met the inclusion criteria were grouped by the 

departments as equal number containing various stages of change. 

(n=75) 

2. Subjects in both groups were matched pair by the stage of change, 

gender, age, and BMI range. 

    1) Gender: Male, Female 

    2) Age ± 3 years 

    3) BMI range: 23-24.9 (overweight), 25-29.9 (obese I), ≥ 30 (obese II)  

 

     

Group A  

(n=25) 
Group B  

(n=25) 

3. The groups were randomized by drawing lots into 

either intervention or control groups. 
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The intervention group  

1. The researcher introduced the details of the study about the aim, activities,   

                 time period and provided the subjects to sign informed consent form. 

2. The subjects were assessed the stages of change and processes of change by 

Thai version of the S-Weight and P-Weight questionnaires at baseline and 

each time visit across the study. (about 10 minutes per subject)   

3. The subjects were assessed physical activities by Thai version of the Short 

Format International Physical Activity Questionnaire (IPAQ) at baseline and 

each time visit across the study. (about 5 minutes per subject)   

4. The subjects were provided to record 3-day food intake (two weekdays and 

one weekend) for one week at baseline and each time visit across the study. 

The subjects were reminded for 3-day food record via message at one week 

before the appointment date.  

5. The subjects were assessed anthropometry (body weight, BMI, waist 

circumference, WHtR, percent body fat, fat mass, and muscle mass) at 

baseline and each time visit across the study. (about 5 minutes per subject)   

6. The subjects received the individualized nutrition counseling program             

     matched with the stage of change. There are three counseling sessions at 0,  

     4, and 8 weeks and three times of telephone call about 5-10 minutes for  

    follow up every two weeks between the face to face visits (at 2, 6, and 10  

    weeks).  

The individual nutrition counseling was conducted by the researcher in 

a medical examination room at Outpatient Department of the Ramkhamhaeng 

Hospital. The researcher provided the individual counseling for 3-4 subjects per 

day. Therefore, it spent 6-8 days per session of the counseling for all subjects in 

the intervention group. An assistant researcher helped to record the 

anthropometric data and conversation data during conducted the nutrition 

counseling and helped to check data of questionnaires for completion. The 

quality of the assistant researcher in the study required a bachelor’s degree. The 

assistant researcher was informed about the objective, method of the study, 

responsibility, and trained by using example situation before start the job by the 

researcher. 
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6.1 The individual nutrition counseling protocol  

             (about 30-45 minutes per session) 

1) The researcher initiated relationship with the subject by introduction 

and briefly talked about the objective of the study. (2 minutes) 

2) The researcher informed about the evaluation of the anthropometric 

measurements to the subject. (2 minutes) 

3) The researcher discussed with the subject the different purposes that 

depended on the stages of change. (15-20 minutes) 

4) The researcher identified the problems that related to overweight or 

obesity, helped to make goal setting and planning, and gave the 

counseling for each subject. (10-20 minutes) 

5) The researcher asked the subject to restate about the plan to evaluate 

understanding and made an appointment for the next visit.  

(1 minutes) 

 

Table 5. The Outline of individualized nutrition counseling program matched with the 

stages of change 

Stages of  

change 

Purpose Intervention Educational 

media* 

Precontemplation Increase self-

awareness of 

the weight 

problem 

 

Consciousness raising, 

Assess knowledge, 

thoughts and feelings,  

Cognitive restructuring, 

Discuss risks and 

benefits, Give oral and 

written information 

Pictures showing 

complications of 

obesity and pictures 

illustrating good 

quality of life of 

normal weight 

people, Risk 

awareness leaflet, 

Subject record book 

Contemplation Motivate 

initiation to 

Self-evaluation, 

Assess thoughts and 

feelings, Motivation 

Pictures showing 

complications of 

obesity and pictures 
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Stages of  

change 

Purpose Intervention Educational 

media* 

change 

behavior 

interviewing and 

Cognitive restructuring 

to increase pros and 

decrease barriers for 

weight reduction 

illustrating good 

quality of life of 

normal weight 

people, Risk 

awareness leaflet, 

Subject record book 

Preparation Initiate 

behavior 

change with 

the 

commitment 

Self-efficacy,  

Decision making, 

Assess some small 

changes, Plan goals for 

changing 

Educational 

handbook, Food 

model,  

Subject record book 

Action Revision and 

tailored plan 

Self-management, 

Stimulus control,  

Goal setting, Self-

monitoring, 

Relapse prevention 

Educational 

handbook, 

Food model,  

Subject record book 

Maintenance Sustain 

action  

Relapse prevention and 

management, 

Self-management 

Educational 

handbook, 

Food model, 

Subject record book 

*Educational media see Appendix A 

 All subjects in the intervention group received the subject record book which 

contained measured anthropometric data, goals and the plan matched with the stage of 

change that designed by the researcher. 

 

6.2 The individual nutrition counseling program matched with the stages of 

change  

Precontemplation (30 minutes) 

1) The researcher initiated relationship with the subject by introduction and 

briefly talked about the objective of the study. (2 minutes) 
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2) The researcher informed about the evaluation of the anthropometric 

measurements to the subject. (2 minutes) 

3) The researcher assessed the subject’s feelings, thoughts, and knowledge 

about the weight, discussed the risk of chronic diseases by illustration of 

the pictures showing complication of obesity and giving example stories 

of obese people with chronic diseases. Let the subject think about the 

benefits for weight reduction by showing pictures illustrating good 

quality of life of normal weight people. (20 minutes) 

4) The researcher provided the risk awareness leaflet to the subject and told 

the subject to think about the possibility of working on a change for 

weight reduction. The subject record book was given also. (5 minutes) 

5) The researcher asked the subject to restate about the plan to evaluate 

understanding and made an appointment for the next visit. (1 minutes) 

The subject was monitored for the awareness of the weight problems 

and readiness to change in the next time. 

Contemplation (about 35 minutes)  

1) The researcher initiated relationship with the subject by introduction and 

briefly talked about the objective of the study. (2 minutes) 

2) The researcher informed about the evaluation of the anthropometric 

measurements to the subject. (2 minutes) 

3) The researcher assessed the subject’s thoughts and feelings about the 

weight problem and discussed about pros and cons for lifestyle changes 

by using the pictures showing complications of obesity and pictures 

illustrating good quality of life of normal weight people (if the subject 

ever see these pictures in precomtemplation stage the researcher may 

show some pictures for review but did not describe in details.)  

(10 minutes) 

4) The researcher initially asked about the barriers and followed by the 

positive reasons for weight reduction. (10 minutes) 

5) The researcher identified barriers and helped the subject to decrease the 

barriers and increase the benefits for weight reduction by showing of 
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pros and cons and convinced them to realize positive reasons for weight 

reduction. (5 minutes) 

6) The researcher provided the risk awareness leaflet and subject record 

book to the subject. (5 minutes) 

7) The researcher asked the subject to restate about the plan to evaluate 

understanding and made an appointment for the next visit. (1 minutes) 

The subject was monitored for the readiness to change in the next time.  

Preparation (40-45 minutes) 

1) The researcher initiated relationship with the subject by introduction and 

briefly talked about the objective of the study. (2 minutes) 

2) The researcher informed about the evaluation of the anthropometric 

measurements to the subject. (2 minutes) 

3) The researcher discussed with the subject about the plan for weight 

reduction. The subject reported some small changes of eating behaviors. 

(5 minutes) 

4) The researcher asked the subject about eating behaviors and physical 

activities. (15 minutes) 

5) The researcher identified the problems that related to overweight or 

obesity and helped the subject to make a specific goal and plan with the 

commitment. The subject received the educational handbook and 

subject record book. (15-20 minutes) 

6) The researcher asked the subject to restate about the plan to evaluate 

understanding and made an appointment for the next visit. (1 minutes) 

      The subject was monitored for the changes of anthropometry, eating  

      behavior, and exercise in the next time.      

Action (45 minutes) 

1) The researcher initiated relationship with the subject by introduction and 

briefly talked about the objective of the study. (2 minutes) 

2) The researcher informed about the evaluation of the anthropometric 

measurements to the subject. (2 minutes) 
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3) The researcher discussed with the subject about the actions for weight 

reduction. Let the subject review and tell about the actions and problems. 

(10 minutes) 

4) The researcher asked the subject more details about eating behaviors and 

physical activities. (15 minutes) 

5) The researcher assessed the subject’s behavior, identified some 

problems of the actions, and discussed with the subject to revise the plan 

and set the specific goal. The subject received the educational handbook 

and subject record book. (15 minutes) 

6) The researcher asked the subject to restate about the plan to evaluate 

understanding and made an appointment for the next visit. (1 minutes) 

      The subject was monitored for the changes of anthropometry, eating  

      behavior, and exercise in the next time. 

Maintenance (40 minutes) 

1) The researcher initiated relationship with the subject by introduction and 

briefly talked about the objective of the study. (2 minutes) 

2) The researcher informed about the evaluation of the anthropometric 

measurements to the subject. (2 minutes) 

3) The researcher discussed with the subject about the actions to reduce the 

subject’s body weight. Let the subject review and tell about the lifestyle 

of eating and activities and the problems or lapses that occurred. (15 

minutes)  

4) The researcher discussed with the subject to identify some events that 

can lead to the relapse, helped them for prevention and management, 

and encouraged them to maintain in this stage. The subject received the 

educational handbook and subject record book. (15 minutes) 

5) The researcher asked the subject to restate about the plan to evaluate 

understanding and made an appointment for the next visit. (1 minutes) 

 

6.2.1 Weight reduction plan 

Energy requirement was calculated as 30 kcal/kg/day for individual subject 

(22). The subject was advised to reduce caloric intake by 500 kcal/day from the normal 
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daily requirement (4, 25). Then, the individual meal plan was prescribed based on 

subject’s eating behavior. Physical activity at least 25–30 minutes per day on 3–5 days 

per week was encouraged. The activity was to occur in one session or be split into 

sessions lasting 10 minutes or more (4, 25). 

During process of the study, the subjects who returned to former stage were 

discussed with the researcher in details and specially considered about problems and 

reasons to turn back for development better individual counseling match with each 

subject. 

6.2.2 Telephone call for follow up (5-10 minutes per time)  

Each subject was followed up by telephone call every two week between the 

face to face visits at 2, 6, and 10 weeks. The researcher introduced and talked with the 

subject about the feeling, behavior and problems.  

 Precontemplation 

The researcher asked about the subject’s thoughts and feelings after 

reading the leaflet and persuaded the subject to aware of the 

consequences of obesity. 

 Contemplation 

The researcher asked about the subject’s thoughts and feelings to 

making the weight change, and encouraged to think about what the 

subject can easily change first. 

 Preparation 

The researcher asked about the designed plan, helped the subject to 

manage some problems, and encouraged to do.  

 Action  

The researcher asked about the designed plan for eating behavior and 

exercise, helped the subject to manage some problems, and encouraged 

to do.  

 Maintenance  

The researcher asked about the eating and physical activity behaviors 

and the situation of relapse.  

The subjects were confirmed for the next follow up and received the 

message to remind again at one day before the appointment date.   
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The control group 

1. The research introduced the details of the study about the aim, activities, 

time period and provided the subjects to sign informed consent form. 

2. The subjects were assessed the stages of change and processes of change by 

Thai version of the S-Weight and P-Weight questionnaire at baseline and 

each time visit across the study. 

3. The subjects were assessed physical activities by Thai version of the Short 

Format International Physical Activity Questionnaire (IPAQ) at baseline 

and each time visit across the study. 

4. The subjects were assessed anthropometry (body weight, BMI, waist 

circumference, WHtR, percent body fat, fat mass, muscle mass) at baseline 

and each time visit across the study. 

5. The subjects were provided to record 3-day food intake (two weekdays and 

one weekend) for one week at baseline and each time visit across the study. 

The subjects were reminded for 3-day food record via message at one week 

before the appointment date.  

6. The subjects received the educational handbook (same as the intervention 

group) for reading by themselves.  

7. The subjects received the message to remind for the appointment date at one 

day before the next visit. 

8. The control group received the individual counseling after finish the study. 

 

Rationale for one hospital study and prevention of contamination 

1. The study in one hospital helps to decrease the differences of hospital environment 

between groups such as accessibility and availability of food. 

2. The researcher has a connection with Ramkhamhaeng hospital to conduct the study 

and can use body composition analyzer while access of the body composition 

analyzer in other hospitals is limited. 

3. The departments of working were considered for allocation; the subjects in the 

same department were in the same group to decrease the contamination between 

groups. These departments are in the different floor or different building. Also, the 

responsibility of each department are separately.  
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4. Having spouse recruited was considered as one of the exclusion criteria to prevent 

contamination if they are assigned to the different groups. 

5.  In the consent form the subjects were informed that the individual nutrition 

counseling data have to be kept in confidential (do not communicate to others) 

across the study. Even if, they can communicate but the control group did not 

receive the individual counseling matched with their stages of change and their 

problems by dietitian. Moreover, the subjects in both groups received the same 

educational handbook.  

 

3.4 Research instruments 

3.4.1 The individualized nutrition counseling program matched with  

                     transtheoretical model  

It consisted of three individual nutrition counseling sessions and three 

times of telephone call for follow up. There were educational media as follows: 

 Subject record book which contained measured anthropometric data, 

goal, and the weight reduction plan designed by the researcher was 

provided to all subjects in the intervention group 

 Pictures showing complications of obesity and pictures illustrating good 

quality of life of normal weight people for counseling to subjects in the 

precomtemplation and contemplation stages 

 Risk awareness leaflet for providing to subjects in the precomtemplation 

and contemplation stages 

 Educational handbook for providing to subjects in the preparation, 

action, and maintenance stages 

 Food model of Thai dietetic association for suggestion about portion 

size and food exchange 

3.4.2 Thai version of the S-Weight and P-Weight questionnaire  

                     (see Appendix B) 

There were two parts of the questionnaire, the S-Weight has one item 

and the P-Weight has 32 items. 
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 S-weight questionnaire aimed to determine the subject’s stage 

within the five stages of change: Precontemplation,  Contemplation, 

Preparation, Action, and Maintenance 

The subjects were asked to choose their current weight 

management stage. 

 P-weight questionnaire aimed to determine the processes of change 

It includes 32 items measuring four processes of change:  

Emotional Re-evaluation (EmR), Weight Consequences Evaluation 

(WCE), Supporting Relationships (SR), and Weight Management 

Actions (WMA). The subjects answered questions on a 5-point Likert 

scale ranging from 1 (strong disagreement) to 5 (strong agreement). 

The 32-item questionnaire  

Item 1: I now realize I have a weight problem  

Item 2: I think I should eat food with less fat  

Item 3: I look for information about the types of food which  

                        could help me to lose weight  

Item 4: Society‘s view of obese people affect me emotionally 

Item 5: I am worried about gaining more weight 

Item 6: My weight restricts my relationships  

Item 7: Losing weight would make me improve to my  

                        relationships with others  

Item 8: My current weight makes my daily life difficult 

Item 9: My family and friends are worried about my weight 

Item 10: Most of my health problems are due to my being  

                          overweight  

Item 11: Being overweight makes me feel bad 

Item 12: I feel guilty when I overeat 

Item 13: If I lost weight, I would feel better about myself  

Item 14: I’m not happy with my current weight 

Item 15: If I lost weight, I would be happier 

Item 16: I am aware that there are more and more people who  

                          encourage me to lose weight  
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Item 17: I feel good when I am capable of controlling my eating  

                          habits  

Item 18: My family and friends praise me for not overeating 

Item 19: My family and friends congratulate me when I manage  

                          to lose weight 

Item 20: When I lose weight I feel proud of myself  

Item 21: There is somebody who listens to me when I need to  

                          talk about my being overweight 

Item 22: People around me support me in trying to lose weight 

Item 23: I am committed to losing weight 

Item 24: I tell myself positive things to avoid overeating  

Item 25: When I really want to eat, I do activities to avoid it 

Item 26: I have learnt skills that reduce my appetite (e.g.  

                          relaxing)        

Item 27: I avoid buying high-calorie food 

Item 28: I try to put food away so as to avoid nibbling 

Item 29: I try not to have food in sight 

Item 30: I avoid places where people eat a lot 

Item 31: I prefer eating at home or cooking my own food to  

                          avoid overeating 

Item 32: When I am on a diet I avoid eating with people who I  

                          overeat with 

All scores were obtained and then use to calculate and identify 

the individuals’ process of change status. Item distribution is uneven: 11 

items for EmR (2, 5, 7, 11, 12, 13, 14, 15, 17, 20, 23), 6 items for WCE 

(1, 4, 6, 8, 9, 10), 5 items for SR (16, 18, 19, 21, 22), and 10 items for 

WMA (3, 24, 25, 26, 27, 28, 29, 30, 31, 32). Subscales scores were 

calculated by summing up scores obtained on items belonging to the 

same subscale. Each subscale scores were transformed onto a scale from 

0 to 100 (a minimum score of 0 = no use of that process, a maximum 

score of 100 = full-use of the process). A higher use of a process is 
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represented by scores above 50, while a lower use of a process by scores 

below 50 (27-30). 

3.4.3 Thai Version of Short Format International Physical Activity  

         Questionnaire (IPAQ) (see Appendix C) 

Total physical activity was calculated by weighting each type of 

activity by its energy requirements defined in METS (METs are 

multiples of the resting metabolic rate) to yield a score in MET-minutes 

and expressed as MET-min per week by the equation as follows:  

     MET-min per week = MET level x minutes of activity x events per week 

These following values are the score of MET level: Walking = 

3.3 METs, Moderate PA = 4.0 METs and Vigorous PA = 8.0 METs.  

There are three levels of physical activity for classifying as follows: 

 Low activity: No activity is reported or some activity is reported but 

not enough to meet Categories 2 or 3. 

 Moderate activity: Either of the following 3 criteria 

a. 3 or more days of vigorous-intensity activity of at least 20  

                minutes per day OR 

b. 5 or more days of moderate-intensity activity and/or walking  

              of at least 30 minutes per day OR 

      c. 5 or more days of any combination of walking, moderate- 

         intensity or vigorous intensity activities achieving a   

          minimum of at least 600 MET-min/week. 

 High activity: Any one of the following 2 criteria 

a. Vigorous-intensity activity on at least 3 days and accumulating 

at least 1500 MET-minutes/week OR 

b. 7 or more days of any combination of walking, moderate- or 

vigorous- intensity activities accumulating at least 3000 MET-

minutes/week (48, 49) 

Flow chart for the analysis of IPAQ shows in Appendix D. 

3.4.4 Food record (Appendix D) 

3.4.5 Body composition analyzer (Tanita MC-780MA) 

3.4.6 Measuring rod (Seca 220) 
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3.4.7 Measuring tape (Butterfly band) 

3.4.8 Telephone  

 

3.5 Measurements 

3.5.1 Anthropometric measurements 

 Body weight, BMI, percent body fat, fat mass, and muscle mass were 

measured by using Body Composition Analyzer (Tanita MC-

780MA). The personal values of age, gender, and height (subject 

height was measured by the measuring rod (Seca 220) with the 

nearest 0.1 cm to 200 cm.) were put into the program.  The subjects 

stood on the electrode platform with bare feet placed correctly. The 

hands held on the electrode and placed arms straight down during the 

measurement. Body weight, fat mass and muscle mass were measured 

with the nearest 0.1 kg. BMI were measured with the nearest 0.1 

kg/m2. Percent body fat was measured with the nearest 0.1%. 

 Waist circumference (WC) was measured at a horizontal line at the 

high point of the right iliac crest to indicate the mid axillary line of 

the body by using a measuring tape (Butterfly band) with the nearest 

0.1 cm, the wide 12 mm and the length 150 cm.  

 Waist to height ratio (WHtR) was calculated by the division of waist 

circumference by height in cm. 

3.5.2 Stages of change and processes of change measurements by using the 

Thai version of S-weight and P-Weight questionnaires as an assessment 

tool. (Appendix B)  

3.5.3 Food intake was calculated by using INMUCAL V.3.0. The data form 

3-day food record were calculated and presented as the consumptions of 

energy, carbohydrate, protein, and fat. Also, the food intake data was 

grouped and presented as food intake pattern.   

3.5.4 Physical activity was measured using the Thai version of the Short 

Format International Physical Activity Questionnaire (IPAQ) as an 

assessment tool. (Appendix C) 
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3.6 Statistical analysis 

 Independent t-test was used for comparison numerical data of anthropometry, 

processes of change, and food intake between groups at each time point. 

 Paired t-test was used for comparison numerical data of food intake pattern 

within a group. 

 Repeated measures ANOVA was used for comparison numerical data of 

anthropometry, processes of change, and food intake within a group and 

between groups (to determine the interaction between treatment and time) 

across the study.   

 Chi-square test was used for comparison ordinal data, including the stages of 

change and physical activity levels between groups.  

 Wilcoxon signed ranks test was used for comparison ordinal data, including 

the stages of change and physical activity levels within a group. 

 

Intention-to-treat analysis was used in the study. The differences were considered 

significantly at p < 0.05. All analyzes were performed using SPSS software, version 

16.0. 
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Chapter IV  

Results 

4.1 Development of the individualized nutrition counseling program 

This program was developed using the transtheoretical model that matching the 

readiness of weight loss to the individual nutrition counseling. The program consisted 

of three individual nutrition counseling sessions and three times of telephone call follow 

up between face to face visits. The counseling protocols are shown in Table 6-Table 11 

which were used for providing intervention based on subjects’ stages of change. There 

was no subject at the precontemplation stage participated in this study.  

 

Table 6. Checklist of the nutrition counseling protocol for the precontemplation stage 

Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

1. Introduction - Introduction of the researcher  

- Briefly talks about the objective of the 

study 

- Inform of the anthropometric evaluation 

 

2. Assess feelings Q1: How do you feel about your weight?  

3. Assess thought Q2: Are you aware of the consequences?  

4. Assess knowledge Q3: What do you know about the 

relationship between obesity and chronic 

disease? 

 

5. Discuss risk of chronic 

disease and increase 

awareness 

 

 

 

 

Show the pictures of obesity related chronic 

diseases and tell example stories of obese 

people with complications about severity of 

the diseases and their bad quality of life  

 

Q4: Does anyone in your family have this 

problem? 

 



 

 

53 

Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

6. Discuss about benefit 

of weight loss 

Q5: What are the benefits of changing your 

dietary? 

 

Show the picture of healthy people who 

have normal weight and good quality of life 

 

7. Provide the leaflet Provide the risk awareness leaflet  

8. Give the counseling Sample conversation: 

“Try to think about the possibility of 

working on a change for weight reduction. 

You know what is good to you. I would 

greatly appreciate if you begin to realize 

that your weight has some kind of 

problems. I am willing to help you if you 

have any questions about your weight 

problem.” 

 

9. Set the goal The subject is aware of the weight problem. 

(move to contemplation stage) 

 

10. Make the plan 10.1 Provide to read the risk awareness 

leaflet and think about the possibility of 

working on a change for weight reduction. 

 

10.2 Discuss with yourself or Writing a list 

of what you would like your life to be in the 

future. 

 

11. Ask to restate the plan Q6: Could you restate about the things that 

you will do after this discussion? 

 

12. Make an appointment Monitor for the awareness of weight 

problems and readiness to change 
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Table 7. Checklist of the nutrition counseling protocol for contemplation stage 

Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

1.Introduction - Introduction of the researcher  

- Briefly talks about objective of the study 

- Inform of the anthropometric evaluation 

 

2. Assess feelings Q1: How do you feel about your weight?  

3. Assess thought Q2: What have you been thinking about the 

change for your weight reduction? 

 

4. Discuss about pros and 

cons 

Q3: What are the pros and cons of doing it?  

Show the pictures about risks of chronic  

disease and pictures illustrating good 

quality of life of normal weight people 

 

5. Assess the barrier Q4: What are the barriers or obstacles to 

your weight reduction? 

 

6. Ask about positive 

reason 

Q5: What would be the positive results of 

the weight reduction? 

 

7. Give the counseling 

 

 

 

 

 

7.1 Identify barrier   

Sample conversation: 

Thank you so much for sharing your 

opinions/experience with me. I see that you 

have several reasons that you cannot keep 

your weight. For example, some places you 

do not have much choices to eat, you 

usually eat fast food because you do not 

have time…  

 

7.2 Convince them to realize good reasons 

of weight reduction. 

Sample conversation: 

On the other hand, you have many positive 

thoughts about weight reduction such as 

 

Subjects were assessed at 4, 8, 12 weeks 

- Anthropometry (BW, BMI, WC, 

WHtR, percent body fat, fat mass, 

muscle mass) 

- SOC, POC 

- PA 

- 3-day food record 
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Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

you would be healthier, your shape would 

be smarter….. 

Q6: What are your thoughts?  

Q7: What is more important for you now? 

8. Provide the leaflet Provide the risk awareness leaflet  

9. Set the goal The subject moves to preparation stage.  

10. Make the plan 10.1 Read the leaflet and compare about the 

pros and cons of weight reduction. 

 

10.2 Write a list of pros and cons of weight 

reduction and give the priority.  

 

10.3 Please reconsider about your eating 

behavior, think about what is the problem 

to control your weight, and write down 

which one you can change easily first. 

 

11. Ask to restate the plan Q8: Could you restate your plan?  

12. Make an appointment Monitor for the readiness to change in the 

next time 

 

 

Table 8. Checklist of the nutrition counseling protocol for the preparation stage 

Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

1. Introduction - Introduction of the researcher  

- Briefly talks about objective of the study 

- Inform of the anthropometric evaluation 

 

2. Assess readiness to 

change 

Q1: Are you intending to reduce your 

weight? 

 

3. Discuss about the plan  Q2: What is your plan?  

Q3:  How will you do?  
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Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

4. Assess some small 

changes for weight 

management 

Q4: What changes have you made already?  

5. Ask about eating 

behavior 

Q5: Could you tell me about your eating 

habits and what do you usually eat for 

breakfast/ lunch/ dinner? 

(Let the subject tell about quantity and 

quality of food and places where they eat) 

 

Q6:  Did you have any snack? 

(Let the subject tell about type and amount) 

 

Q7:  Did you drink any coffee/ tea/ soft 

drink/ other beverages? (Let the subject tell 

about type and amount) 

 

Q8:  Did you cook by yourself?  

Q9:  How often do you eat outside?  

6. Ask about physical 

activity 

Q10:  What are your activities?  

Q11:  Did you exercise? 

(Let the subject tell about type, duration, 

and frequency) 

 

7. Set the goal Identify the problems  that related to 

overweight or obesity and set the specific 

goal 

Goal setting:  

5.1 The subject moves to action stage.  

 

5.2 The body weight decreases…kg 

in…wk. 

 

8. Make the plan and give 

the counseling 

Provide the specific plan for each subject 

and describe in detail about the plan 

Sample plan: 
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Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

9.1 Reduce energy intake at least 500 

kcal/day from the requirement of actual 

body weight and prescribes the individual 

meal plan based on the eating behavior of 

the subject (such as reduce calories intake 

from high fat food, large portion of 

carbohydrate, snack, sugary drink, etc.) 

 9.2 Set the specific eating behavior to 

change such as eating less fat by avoiding 

whip cream, reducing calories by avoiding 

soft drink, replacing dessert with low fat 

yoghurt, etc. 

 

9.3 Encourage to do physical activities 

(such as brisk walking, cycling, jogging, 

swimming, arm swinging, etc.) at least 30 

minutes on 5 or more days. The activity can 

be in one session or several sessions lasting 

10 minutes or more. 

 

9. Ask to restate the plan Q12: Could you restate your plan?  

10. Make an appointment Monitor the changes of anthropometry, 

eating behavior, and physical activity in the 

next time 

 

 

Table 9. Checklist of the nutrition counseling protocol for the action stage 

Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

1. Introduction - Introduction of the researcher  

- Briefly talks about objective of the study 

- Inform of the anthropometric evaluation 
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Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

2. Discuss about action of 

weight reduction 

Q1:  What are you doing to reduce your 

weight? 

 

3. Assess the problem Q2: What problems do you have?  

4. Assess for supporting 

relationship 

Q3: Who can help or support you for 

weight reduction? 

 

5. Assess need Q4: Would you like to set a new goal?  

6. Ask about eating 

behavior 

Q5: Could you tell me about your eating 

habits and what do you usually eat for 

breakfast/ lunch/ dinner? 

(Let the subject tell about quantity and 

quality of food and places where they eat) 

 

Q6:  Did you have any snack? 

(Let the subject tell about type and amount) 

 

Q7:  Did you drink any coffee/ tea/ soft 

drink/ other beverages? 

(Let the subject tell about type and amount) 

 

Q8:  Did you cook by yourself?  

Q9:  How often do you eat outside?  

7. Ask about physical 

activity 

Q10:  What are your activities?  

Q11:  Did you exercise? 

(Let the subject tell about type, duration, 

and frequency) 

 

8. Set the goal Assess and identify the problems to revise 

the plan of action and set the new goal 

Goal setting:  

8.1 The body weight is maintained or 

decreased…kg in…wk.  
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Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

8.2 The subject can maintain the 

appropriate eating behavior such as 

drinking low fat milk, eating lean meat… 

 

8.3 The subject can change the 

inappropriate behavior. (set the specific 

actions that should be changed in the first 

priority) 

 

9. Make the plan and give 

the counseling 

Provide the specific plan for each subject 

depending on the problems and describe in 

detail about the plan 

Sample plan: 

9.1 Prescribe specific meal plan based on 

the energy requirement to maintain or 

reduce the body weight (at least 500 

kcal/day deficit from the requirement) 

 

9.2 Revise some eating behaviors or 

activities to be more appropriate for 

healthful lifestyle (such as suggest to 

reduce inactive lifestyle and encourage to 

do aerobic physical activities at least 25-30 

minutes on 3-5 days per week, describe 

about food exchange that helps them to 

have more food choices) 

 

9.3 Provide how to cope or prevent some 

problems (such as avoiding buffet eating to 

prevent overeating, cooking by yourself 

instead of eating outside to prevent a huge 

portion of fast food or high fat food) 
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Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

9.4 Suggest to record when lapse occur 

(such as overeating when you go to the 

party) 

 

10. Ask to restate the plan Q12: Could you restate your plan?  

11. Make an appointment Monitor the changes of anthropometry, 

eating behavior, and physical activity in the 

next 

 

 

Table 10. Checklist of the nutrition counseling protocol for the maintenance stage 

Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

1. Introduction - Introduction of the researcher  

- Briefly talks about objective of the study 

- Inform of the anthropometric evaluation 

 

2. Discuss about action 

for weight reduction 

Q1:  What have you been doing to reduce 

and maintain your weight? 

 

3. Discuss about the 

problem or some lapses 

Q2:  What obstacles are you facing?  

Q3:   How did you handle when your plan 

fail? 

 

4. Assess need Q4:  What are your future plans?  

5. Assess for relapse 

prevention and 

management  

Q5: Which situations do you think the 

relapse can occur? (Let them think or 

imagine for some situations such as when 

they go to the party or vacation, and ask 

them about that situation to see how they 

cope with) 

For example:  

Q6: What are the foods and beverages in the 

party?  
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Nutrition Counseling 

protocol 

Question/ Action Checklist 

box 

Q7: What will be the foods and beverages 

you choose?  

Q8: What will other people choose? 

Q9: How do you feel? 

Q10: How can you manage these things? 

6. Set the goal 6.1 The subject can maintain the weight.  

6.2 The subject is in the maintenance stage   

7. Make the plan and give 

the counseling 

7.1 Prescribe specific meal plan  

based on the energy requirement to 

maintain or reduce the body weight  

(at least 500 kcal/day deficit from the 

requirement) 

 

7.2 Provide how to cope or prevent some 

relapses (such as drinking diet soft drink 

instead of normal soft drink in the party, 

doing exercise instead of eating when 

having some stress) and Suggest to record 

the high risk situations that may 

contribute to relapse or record some lapse if 

it occurs 

 

8. Ask to restate the plan Q11: Could you restate your plan?  

9. Make an appointment Monitor the maintenance of anthropometry, 

eating behavior, and physical activity in the 

next time 
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Figure 6. Individual counseling  
 

 

Table 11. Checklist of the telephone call follow-up 

 

Stage of change Question/ Conversation Checklist 

box 

 Introduction 

Sample conversation: 

“Good afternoon.” “Are you…?” 

“My name is …. I am a researcher of the 

weight loss counseling program. “Do you 

remember me?” 

“Do you have time about 5-10 minutes to talk 

with me?” 

 

Precontemplation Q1: How do you feel about the consequences 

of obesity after reading the leaflet? 

 

Q2: What do you think about your weight?  
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Stage of change Question/ Conversation Checklist 

box 

Contemplation  Q1: What do you think or feel about the pros 

and cons of a change? (Let them think about 

what they can easily change first) 

 

Q2: Could you please bring your list of pros 

and cons and the list of some behavior that you 

want to make a change in the next follow up? 

 

Preparation Q1: How are things going with the plan that we 

discussed last time? 

 

Q2: Do you have any problems with your plan?  

Q3: How can I help you?  

Action Q1: How are things going with the plan that we 

discussed last time? 

 

Q2: What would you need for help?  

Maintenance Q1: How are things going with your lifestyle?  

Q2: Do you need some help?   

Q2: Did you face the high risk situation for 

relapse? 

(Please bring your record of the high risk 

situations or some lapse and how to manage in 

the next follow up) 

 

 

 

4.2 Development of the educational media 

4.2.1 Educational handbook 

The educational handbook was developed and provided to all subjects. 

The contents were composed of the suggestion for diet control including food 

exchange, example of food energy and beverage containing sugar, and physical 

activity guideline. (Appendix A) 
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Figure 7. Educational handbook 

 

4.2.2 Subject record book 

The subject record book was developed for the intervention group. It 

contains measured anthropometric data, goal, and the weight reduction plan 

designed by the researcher. (Appendix A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 Subject record book 
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4.2.3 Risk awareness leaflet  

The risk awareness leaflet was developed to provide to subjects in the 

precontemplation and contemplation stage. (Appendix A) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Risk awareness leaflet 

 

All educational media which were developed had been approved by four 

experts in relevant fields, two endocrinologists and two specialized nutritionists. 

The validity test from an index of item-objective congruence (IOC) scores ≥ 0.5 

for all items.  

 

 4.2.4 Pictures showing complications of obesity and pictures illustrating good 

quality of life of normal weight people (Appendix A) 

These pictures were prepared and presented in the power-point for 

counseling the subjects in precomtemplation and contemplation stages.  
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4.3 The S-Weight and P-Weight Questionnaires 

 The S-Weight and P-Weight questionnaires were translated into Thai before 

using for the assessment of the stages of change (SOC) and processes of change (POC). 

Thai version of the questionnaires had been approved by three experts in obesity and 

nutrition with the validity test being taken from an index of item-objective congruence 

score ≥ 0.67 for all items (Table 12-13). The reliability was tested in ten overweight 

and obese subjects from convenient sampling by using Cronbach’s alpha, the score was 

0.95. 

 

Table 12. The index of item-objective congruence score of Thai S-weight 

questionnaire 

 

 

 

 

 

 

 

 

Table 13. The index of item-objective congruence score of Thai P-weight 

questionnaire 

POC 

Item  

Score 

SUM IOC Expert 1 Expert 2 Expert 3 

1 1 1 1 3 1 

2 1 1 1 3 1 

3 1 1 1 3 1 

4 1 1 1 3 1 

5 1 1 1 3 1 

6 1 1 0 2 0.67 

7 1 1 1 3 1 

8 1 1 1 3 1 

9 1 1 1 3 1 

10 1 1 1 3 1 

11 1 1 1 3 1 

12 1 1 1 3 1 

13 1 1 1 3 1 

14 1 1 1 3 1 

15 1 1 1 3 1 

SOC 

Item  

Score 

SUM IOC Expert 1 Expert 2 Expert 3 

1 1 1 1 3 1 

2 1 1 1 3 1 

3 1 1 1 3 1 

4 1 1 0 2 0.67 

5 1 1 0 2 0.67 
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POC 

Item  

Score 

SUM IOC Expert 1 Expert 2 Expert 3 

16 1 1 1 3 1 

17 1 1 1 3 1 

18 1 1 0 2 0.67 

19 1 1 1 3 1 

20 1 1 0 2 0.67 

21 1 1 0 2 0.67 

22 1 1 1 3 1 

23 1 1 1 3 1 

24 1 1 1 3 1 

25 1 1 0 2 0.67 

26 1 1 1 3 1 

27 1 1 0 2 0.67 

28 1 1 1 3 1 

29 1 1 1 3 1 

30 1 1 0 2 0.67 

31 1 1 1 3 1 

32 1 1 1 3 1 

 

 

4.4 Subject flow and characteristics 

 The flow of subjects through the study is shown in Figure 10. A total of 50 

subjects were enrolled in the study, and after various exclusions 45 subjects remained 

with 23 in the control group and 22 in the intervention group. Subjects in each group 

were in the different departments (Table 14). Group data underwent intention-to-treat 

analysis. The baseline characteristics of the subjects in the two groups were compared. 

All subjects were female and had an average age and standard deviation of 32.87 ± 9.05 

years. There were no significant differences between the two groups in any 

measurements at baseline (Table 15).  
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Figure 10. Flow chart of subject assignment and fate 

 

 

 

 

 

 

 

 

 

 

 

Subjects were screened and match paired 

(n=50) 

Randomized to  

Control group (n=25) 

 

Randomized to 

Intervention group (n=25) 

 

Excluded (n=2) 

- Prednisolone use (n=1) 

- Not available for assessment   

  appointment (n=1) 

Excluded (n=3) 

- Pregnancy (n=1) 

- Did not attend to receive  

   individual nutrition counseling  

   as requested (n=2) 

Completed the study (n=22) 

 

Did not complete the study (n=4) 

- Absent 1 visit due to sickness  

(n=1) 

- Absent 2 visits due to leaving 

the job (n=1) and not available 

for assessment appointment   

(n=2) 

Completed the study (n=19) 

 

Assigned to Control group  

(n=23) 

 

Assigned to Intervention group 

(n=22) 
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Table 14. Departments of subjects in the control and intervention groups 

 

control group Intervention group 

Hemodialysis department 

Marketing department 

Purchasing department 

Outpatient department of medicine 

Outpatient department of orthopedic 

Outpatient department of chest 

Intensive care unit of building B 

Coronary care unit  

Checkup department 

Ward 1/5 (Building A, 5th floor) 

Ward 2/8 (Building B, 8th floor) 

Ward 3/7 (Building C, 7th floor) 

Ward 3/9 (Building C, 9th floor) 

Outpatient department of endocrine 

Outpatient department of cardiology 

Outpatient department of neurology 

Outpatient department of otolaryngology 

Pharmacy department 

Catheterization laboratory 

Intensive care unit of building C 

Ward 1/4 (Building A, 4th floor) 

Ward 1/7 (Building A, 7th floor) 

Ward 2/7 (Building B, 7th floor) 
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Table 15. Baseline characteristics of the subjects 

 

Variable Control group Intervention group P-value 

Gender (n, %)    

      Female 23 (100%) 22 (100%)  

      Male 0 (0% ) 0 (0%)  

Age (year) 32.43±9.00 33.32±9.29 0.748 

Basal metabolic rate(BMR) 1,275±156.07 1,258±97.73 0.670 

Body weight (kg) 66.70±11.04 65.97±7.70 0.797 

BMI (kg/m2) 26.98±3.54 26.97±3.44 0.989 

   BMI range (n, %)    

   23-24.99 kg/m2 8 (34.8%) 6 (27.3%)  

   25-29.99 kg/m2 12 (52.2%) 12 (54.5%)  

      ≥ 30     kg/m2 3 (13.0%) 4 (18.2%)  

Waist circumference (cm) 89.54±10.29 90.08±7.18 0.842 

Waist to height ratio  0.5722±0.07 0.5764±0.05 0.812 

Percent body fat (%) 37.91±5.49 37.94±4.97 0.986 

Fat mass (kg) 25.72±7.84 25.34±6.39 0.861 

Muscle mass (kg) 38.58±4.11 38.22±2.32 0.718 

Food intake    

     Energy (kcal) 1,699±509.40 1,673±416.38 0.85 

     Carbohydrate (g/day) 228.38±74.34 230.64±62.39 0.913 

     Protein (g/day) 63.26±20.14 63.26±15.96 1.000 

     Protein (g/kg/day) 0.96±0.31 0.96±0.25 0.928 

     Protein distribution (%) 15.10±3.39 15.41±3.83 0.772 

     Fat (g/day) 59.25±20.82 55.66±19.83 0.557 

Stage of change (n, %)   1.000 

     Precontemplation 0 (0.0%) 0 (0.0%)  

     Contemplation 4 (17.4%) 4 (18.2%)  

     Preparation 15 (65.2%) 14 (63.6%)  

     Action 3 (13.0%) 2 (9.1%)  

     Maintenance 1 (4.3%) 2 (9.1%)  

Age, BMR, anthropometric, and food intake values are expressed as means±SD 
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4.5 Anthropometric outcomes 

Results of the anthropometric measurements are shown in Table 16.   

4.5.1 Body weight (BW) 

In the intervention group, the mean body weight of the subjects decreased 

significantly from baseline at 4, 8, and 12 weeks (p < 0.001), whereas there were no 

significant differences in the control group. Overall of the study period, the changes of 

body weight had a significant reduction in the intervention group compared to the 

control group (p = 0.001). The weight reduction and percent weight loss were 

significant differences when compared between groups at 4, 8, and 12 weeks (p = 0.005, 

p = 0.001, p = 0.001, respectively). The intervention group had weight reduction of 1.98 

± 1.75 kg and percent weight loss of 3.03% ± 2.75%, as compared to weight reduction 

of 0.17 ± 1.67 kg and percent weight loss of 0.22% ± 2.54% in the control group at the 

end of the 12-week period (p = 0.001). 

 

 

 

 

 

 

 

 

 

Figure 11. Percent weight changes in the control and intervention groups  
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reduced by 0.81 ± 0.72 kg/m2 in the intervention group and 0.07 ± 0.67 kg/m2 in the 

control group at the end of the 12-week period.  

 

 

 

  

 

 

 

 

 

Figure 12. Changes of BMI in the control and intervention groups 

 

4.5.3 Percent body fat 
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Figure 13. Changes of percent body fat in the control and intervention groups 
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4.5.4 Fat mass 

 Fat mass in the intervention group decreased significantly from baseline at 4, 8, 

and 12 weeks (p = 0.001, p < 0.001, p < 0.001, respectively), whereas there were no 

significant differences in the control group. Overall of the study period, the changes of 

fat mass had a significant reduction in the intervention group compared to the control 

group (p < 0.001), fat mass decreased significantly when compared between groups at 

4, 8, and 12 weeks (p = 0.010, p < 0.001, p = 0.002, respectively). The fat mass 

reduction was 1.68 ± 1.78 kg in the intervention and 0.04 ± 1.62 kg in the control groups 

at the end of the trial.  

4.5.5 Muscle mass 

The mean of muscle mass was significantly reduced in the intervention group 

from 38.22 ± 2.32 kg to 37.93 ± 2.28 kg at 4 weeks (p = 0.009). However, there were 

no significant differences of the muscle mass between groups throughout the study (p 

= 0.663). 

 

 

Figure 14. Changes of body weight, fat mass, and muscle mass in the control group  
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Figure 15. Changes of body weight, fat mass, and muscle mass in the intervention 

group  
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group showed a reduction of waist circumference by 5.35 ± 3.84 cm, while it was 

increased by 0.13 ± 3.23 in the control group at the end of the 12-week trial. 

 

 

 

 

 

 

 

 

 

 

Figure 16. Changes of waist circumference in the control and intervention groups  
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4.5.7 Waist to height ratio (WHtR) 

 In the intervention group, waist to height ratio decreased significantly from 

baseline at 4, 8, and 12 weeks (p < 0.001), whereas there were no significant differences 

in the control group. Overall of the study period, the changes of WHtR had a significant 

reduction in the intervention group compared to the control group (p = 0.001), there 

were significant differences of the WHtR when compared between groups at 4, 8, and 

12 weeks (p < 0.001). The reduction of WHtR was 0.0336 ± 0.02 in the intervention 

group and 0.0004 ± 0.02 in the control group at the end of the 12-week trial. 

 

 

 

 

 

 

 

 

 

Figure 17. Changes of waist to height ratio in the control and intervention groups  
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Table 16. The anthropometric measurements of the control and intervention groups 

across the study 

Anthropometry 

(Mean±SD) 

Actual value Δ 

Control Intervention Control Intervention 

Body weight(kg)     

Week 0 66.70±11.04 65.97±7.70a   

Week 4 66.52±11.14 64.89±7.94b -0.18±0.97 -1.08±1.08a* 

Week 8 66.54±11.21 64.36±8.00c -0.17±1.17 -1.61±1.42b* 

Week 12 66.53±10.89 63.99±7.85c -0.17±1.67 -1.98±1.75b* 

P-value* 0.540 0.001 

BMI(kg/m2)     

Week 0 26.98±3.54 26.97±3.44a   

Week 4 26.90±3.57 26.53±3.47b -0.08±0.39 -0.44±0.43a* 

Week 8 26.93±3.64 26.30±3.52c -0.05±0.47 -0.67±0.58b* 

Week 12 26.92±3.49 26.16±3.43c -0.07±0.67 -0.81±0.72b* 

P-value* 0.673 < 0.001 

Percent Body fat     

Week 0 37.91±5.49 37.94±4.97a   

Week 4 37.86±5.53 37.39±5.08b -0.05±0.74 -0.55±0.95a 

Week 8 37.93±5.71 36.45±5.24c +0.02±1.04 -1.49±1.36b* 

Week 12 37.99±5.56 36.40±5.22c +0.08±2.05 -1.54±2.11b* 

P-value* 0.580 0.002 

Fat mass(kg)     

Week 0 25.72±7.84 25.34±6.39a   

Week 4 25.63±8.00 24.60±6.47b -0.09±0.70 -0.74±0.92a* 

Week 8 25.67±8.06 23.83±6.54c -0.05±0.92 -1.51±1.23b* 

Week 12 25.67±7.67 23.66±6.44c -0.04±1.62 -1.68±1.78b* 

P-value* 0.543 < 0.001 

Muscle mass(kg)     

Week 0 38.58±4.11 38.22±2.32a   

Week 4 38.48±3.97 37.93±2.28b -0.10±0.57 -0.29±0.48 

Week 8 38.46±3.96 38.15±2.29a,b -0.13±0.58 -0.07±0.63 

Week 12 38.44±4.18 37.96±2.17a,b -0.14±1.23 -0.26±0.79 

P-value* 0.663 0.623 

WC(cm)     

Week 0 89.54±10.29 90.08±7.18a   

Week 4 90.57±9.63 87.60±7.42b +1.03±2.52 -2.48±2.63a* 

Week 8 90.33±10.41 85.80±7.20c +0.79±2.08 -4.28±2.81b* 

Week 12 89.67±10.47 84.73±8.08c +0.13±3.23 -5.35±3.84b** 

P-value* 0.264 < 0.001 

WHtR     

Week 0 0.5722±0.07 0.5764±0.05a   

Week 4 0.5783±0.06 0.5595±0.05b +0.0061±0.02 -0.0168±0.02a* 
Week 8 0.5765±0.07 0.5486±0.05c +0.0043±0.01 -0.0277±0.02b* 

Week 12 0.5717±0.07 0.5427±0.05c -0.0004±0.02 -0.0336±0.02b** 

P-value* 0.303 < 0.001 
a-c Values with different superscripts identify significant differences of the variable within the 

group (p < 0.05). Results were taken from repeated measures ANOVA. 

* Statistically significant difference between groups (P < 0.05) with independent t-test 

**Statistically significant difference between groups (P < 0.001) with independent t-test 

P-value* identifies the results of repeated measures ANOVA between groups across the study.  
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4.6 Food intake outcomes 

Food consumption by the subjects in the control and intervention groups 

during the trial is shown in Table 17.  

4.6.1 Energy 

There were significant reductions in energy intake within the intervention group 

at 4, 8, and 12 weeks when compared to baseline (p = 0.005, p < 0.001, p < 0001, 

respectively), whereas there were no significant differences within the control group.  

Overall of the study period, the mean of energy intake had a significant reduction in the 

intervention group compared to the control group (p = 0.030). Reductions in energy 

intake were significant differences between groups at 8 and 12 weeks (p = 0.027, p = 

0.002, respectively). The energy intake was significantly reduced in the intervention 

group by 405.09 ± 431.31 kcal/day, compared to 74.92 ± 499.54 kcal/day in the control 

group at the end of the 12-week trial. 

 

 

 

 

 

 

 

 

 

 

 

Figure 18. Changes of energy intake in thte control and intervention groups  
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group (p = 0.052), the carbohydrate intake was decreased by 54.83 ± 63.81 g/day in the 

intervention group compared to 19.06 ± 62.90 g/day in the control group. 

 

 

 

 

 

 

 

 

      

Figure 19. Changes of carbohydrate intake in the control and intervention groups  
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Figure 20. Protein intake levels in the control and intervention groups  
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4.6.4 Fat 

There were significant reductions in fat intake within the intervention group at 

4, 8, and 12 weeks when compared to baseline (p = 0.041, p = 0.004, p = 0001, 

respectively), whereas there were no significant differences within the control group. 

Overall of the study period, there was a significant difference of fat intake between 

groups (p = 0.015), the amounts of fat intake were significantly decreased at 8 and 12 

weeks in the intervention group compared to the control group (p = 0.038, p = 0.001, 

respectively). Reduction of fat intake was significantly reduced by 16.28 ± 20.18 g/day 

in the intervention group compared to 0.91 ± 25.29 g/day in the control group at the 

end of the 12-week trial (P = 0.030).  

 

 

 

 

 

 

 

 

 

Figure 21. Changes of fat intake in the control and intervention groups 
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Table 17. Food intake in the control and intervention groups across the study 

Food intake 

(Mean±SD) 

Actual value Δ 

Control Intervention Control Intervention 

Energy(kcal/d)     

     Week 0 1,699±509.40 1,673±416.38a   

     Week 4 1,619±490.97 1,382±312.94b -80.43±496.66 -290.90±433.60 

     Week 8 1,582±495.22 1,308±275.55b* -116.88±475.11 -364.62±397.04 

     Week 12 1,624±444.65 1,268±212.82b* -74.92±499.54 -405.09±431.31* 

P-value* 0.030 0.043 

Carbohydrate(g/d)     

     Week 0 228.38±74.34 230.64±62.39a   

     Week 4 224.87±67.20 193.40±36.58b -3.51±62.98 -37.24±60.89a 

     Week 8 207.14±66.80 176.50±38.73c -21.24±57.99 -54.14±65.13b 

     Week 12 209.32±63.48 175.81±36.59b,c* -19.06±62.90 -54.83±63.81a,b 

P-value* 0.109 0.052 

Protein(g/d)     

     Week 0 63.26±20.14 63.26±15.96a   

     Week 4 58.58±21.62 51.18±19.68b -4.68±26.65 -12.08±21.83 

     Week 8 66.18±26.37 55.37±13.77a,b,c 2.93±24.16 -7.89±17.84 

     Week 12 66.14±17.99 52.62±8.71b,c* 2.88±21.15 -10.64±18.49* 

P-value* 0.062 0.068 

Protein(g/kg/d)     

     Week 0 0.96±0.31 0.96±0.25a   

     Week 4 0.91±0.38 0.80±0.35b -0.05±0.43 -0.16±0.34 

     Week 8 1.02±0.44 0.87±0.24a,b,c  0.06±0.41 -0.09±0.28 

     Week 12 1.00±0.27 0.83±0.15b,c*  0.05±0.36 -0.13±0.28 

P-value* 0.149 0.116 

Fat(g/d)     

     Week 0 59.25±20.82 55.66±19.83a   

     Week 4 53.84±20.87 44.91±17.87b -5.41±21.39 -10.75±23.20 

     Week 8 53.99±21.65 42.44±13.64b* -5.27±23.92 -13.22±19.47 

     Week 12 58.34±21.23 39.38±9.96b* -0.91±25.29 -16.28±20.18* 

P-value* 0.015 0.120 

Fiber(g/d)     

     Week 0 10.77±5.39 10.12±4.13   

     Week 4 11.76±6.84 10.48±6.05  0.99±7.63  0.37±5.02 

     Week 8 9.34±4.63 9.48±5.47 -1.43±6.21 -0.64±4.59 

     Week 12 8.76±3.71 7.96±3.30  -2.01±5.40 -2.16±4.23 

P-value* 0.553 0.997 
a-c Values with different superscripts identify significant differences of the variable within the 

group (p < 0.05). Results were taken from repeated measures ANOVA. 

* Statistically significant difference between groups (p < 0.05) with independent t-test. 

P-value* identifies the results of repeated measures ANOVA between groups across the study.  
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4.6.6. Food intake pattern 

The pattern of food consumption in the control and intervention groups is shown 

in Table 18. There were no significant differences between groups in any food groups 

at baseline. At the end of the trial, the intakes of main course (including fry, stir-fried 

food, curry with coconut milk, and fast food), beverage containing sugar, and fried food 

were significantly decreased in the intervention group compared to the control group. 

In the intervention group, the consumptions of dessert and snack, fried food, and 

beverage containing sugar were significantly reduced after the study, while there were 

no significant reductions in the control group. In terms of fruit consumption, there were 

significant increase within both groups after the trial. 

 

Table 18. Food intake pattern of the control and intervention groups before and after 

the study 

Food group Control  Intervention 

 (Mean±SD) (Mean±SD) 

Main course (g/d)   

  (Fry, stir-fry, curry with    

   coconut milk, fast food)   

          before 289.95±167.33 319.45±206.96a 

          after 279.79±148.17 191.69±108.80b* 

  (Boil, steam, grill, salad)   

          before 474.49±221.49 400.20±170.82 

          after 428.57±181.37 433.68±167.46 

Fruit (g/d)   

          before 67.57±80.70a 115.93±141.47a 

          after 167.65±172.54b 216.22±172.57b 

Dessert and snack (g/d)   

          before 60.9±69.00 65.53±99.40a 

          after 39.76±65.40 14.09±19.69b 

Fried food (g/d)   

          before 38.66±38.61 68.50±60.72a 

          after 50.11±34.27 29.14±20.44b* 

Beverage containing sugar (ml/d)   

          before 203.84±139.17 195.23±92.57a 

          after 247.25±216.62 137.80±122.97b* 
a,b Values with different superscripts identify significant differences of the variable within the 

group (p < 0.05). Results were taken from paired t-test. 

* Statistically significant difference between groups (p < 0.05) with independent t-test. 
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4.7 Stages and Processes of changes 

The proportions of subjects at each of five stages of change are shown in Table 

19. There were significant improvements toward a better stage at 4, 8, and 12 weeks 

within both groups compared to baseline, but there were no significant differences 

between the groups throughout the study. In Table 20, the results were analyzed by 

grouping the stages of change as pre-action (precontemplation, contemplation, and 

preparation) and action (action and maintenance) stages. At the end of the trial, the 

proportion of subjects in the action class approached higher level in the intervention 

group than in the control group at 90.9% and 65.2%, respectively. The mean scores of 

the processes of change are shown in Table 21. The actual values of the total processes 

of change scores were significantly increased at 12 weeks compared to those at baseline 

in the intervention group (p = 0.001), but there was no significant differences between 

the groups. The 100 scales of the processes of change scores represented the processes 

that subjects had used for weight reduction. The WMA process had the lowest scores 

when compared to the scores for other processes in both groups at baseline. In the 

intervention group, the WCE, SR, and WMA scores were significantly higher at the 

end of the trial (p = 0.037, p = 0.013, and p < 0.001, respectively). The WCE and WMA 

were also significantly higher in the control group at 12 weeks (p = 0.032, p = 0.021, 

respectively). There was a significant increase in the WMA process in the intervention 

group when compared to that in the control group at the end of the 12-week trial (p = 

0.046). 
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Table 19. Number of subjects at the five stages of change in the control and 

intervention groups across the study 

Time 
Stage of change (n, %) 

P-valuea 

P C Pre A M 

week 0       

    control 0 (0.0%) 4 (17.4%) 15 (65.2%) 3 (13.0%) 1 (4.3%)  

    Intervention 0 (0.0%) 4 (18.2%) 14 (63.6%) 2 (9.1%) 2 (9.1%)  

    P-valueb 1.000  

week 4       

    control 0 (0.0%) 2 (8.7%) 10 (43.5%) 10 (43.5%) 1 (4.3%) 0.007* 

    Intervention 0 (0.0%) 1 (4.5%) 6 (27.3%) 13 (59.1%) 2 (9.1%) 0.002* 

    P-valueb 0.588  

week 8       

    control 0 (0.0%) 2 (8.7%) 6 (26.1%) 13 (56.5%) 2 (8.7%) 0.003* 

    Intervention 0 (0.0%) 1 (4.5%) 1 (4.5%) 18 (81.8%) 2 (9.1%) < 0.001* 

    P-valueb 0.210  

week 12       

    control 0 (0.0%) 2 (8.7%) 6 (26.1%) 13 (56.5%) 2 (8.7%) 0.003* 

    Intervention 0 (0.0%) 0 (0.0%) 2 (9.1%) 14 (63.6%) 6 (27.3%) < 0.001* 

    P-valueb 0.125  
a Wilcoxon signed ranks test was used in comparison the changes to baseline within a 

group, b Chi-square test was used in comparison between groups 

* Statistically significant difference (p < 0.05) 

Abbreviations: Precontemplation(P); Contemplation(C); Preparation(Pre); Action(A); 

Maintenance(M) 
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Figure 22. Number of subjects at the five stages of change in the control group  

 

 

 

 

 

 

 

 

 

 

 

 

Figure 23. Number of subjects at the five stages of change in the intervention group 
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Table 20. Number of subjects at pre-action and action stages in the control and 

intervention groups across the study 

Time 
Stage of change (n, %) 

P-valuea 

Pre-action Action 

week 0    

    control 19 (82.6%) 4 (17.4%)  

    Intervention 18 (81.8%) 4 (18.2%)  

    P-valueb 1.000  

week 4    

    control 12 (52.2%) 11 (47.8%) 0.008* 

    Intervention 7 (31.8%) 15 (68.2%) 0.001* 

    P-valueb 0.231  

week 8    

    control 8 (34.8%) 15 (65.2%) 0.001* 

    Intervention 2 (9.1%) 20 (90.9%) < 0.001* 

    P-valueb 0.071  

week 12    

    control 8 (34.8%) 15 (65.2%) 0.001* 

    Intervention 2 (9.1%) 20 (90.9%) < 0.001* 

    P-valueb 0.071  
a Wilcoxon signed ranks test was used in comparison the changes 

 to baseline within a group,  

b Chi-square test was used in comparison between groups 

* Statistically significant difference (p < 0.05) 
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Table 21. The process of change scores in the control and intervention groups across 

the study 

Process of change 

(Mean±SD) 

Actual value                      Δ 

Control Intervention Control Intervention 

Total score 

(score 160)     

       Week 0 120.70±17.33a,b 121.86±15.21a   

       Week 4 123.26±21.44a,b 127.59±16.03b 2.57±13.58a,b 5.73±11.18a 

       Week 8 124.70±20.57a 130.73±18.15b 4.00±14.03a 8.86±14.93a 

       Week 12 127.83±20.65b 136.18±16.79c 7.13±16.76b 14.32±16.40b 

P-value* 0.328 0.217 

EmR (score100)     

       Week 0 86.13±7.85 85.77±8.93   

       Week 4 84.09±14.89 86.59±9.10 -2.04±15.41 0.82±7.05 

       Week 8 84.65±12.65 87.27±11.09 -1.48±11.73 1.50±10.25 

       Week 12 86.52±11.63 89.36±10.51  0.39±11.56  3.59±2.41 

P-value* 0.499 0.351 

WCE (score100)     

       Week 0 70.04±15.57a 69.82±13.95a   

       Week 4 74.04±13.35a,b 71.50±16.02a 4.00±15.14 1.68±11.46a 

       Week 8 74.35±16.05a,b 75.50±18.37b 4.30±14.04 5.68±12.68b 

       Week 12 77.30±18.11b 77.59±16.89b 7.26±15.17 7.77±16.41b 

P-value* 0.937 0.970 

SR (score100)     

       Week 0 76.70±15.89a,b 79.09±13.57a   

       Week 4 75.13±16.93a 81.82±13.34a -1.57±13.52a 2.73±11.61a 

       Week 8 76.52±17.36a,b 84.55±13.87a,b -0.17±12.90a,b 5.46±14.48a,b 

       Week 12 80.35±16.97b 87.27±12.13b 3.65±16.09b 8.18±14.21b 

P-value* 0.139 0.216 

WMA (score100)     

       Week 0 66.17±17.54a 67.91±13.09a   

       Week 4 72.09±18.31b 76.18±13.41b 5.91±11.03 8.27±12.02a 

       Week 8 73.48±16.76b 78.00±12.69b 7.30±14.16 10.09±11.51a 

       Week 12 73.91±15.95b 83.91±11.05c* 7.74±14.97 16.00±11.73b* 

P-value* 0.212 0.196 
a-c Values with different superscripts identify significant differences of the variable within the 

group (p < 0.05). Results were taken from repeated measures ANOVA.  

* Statistically significant difference between groups (p < 0.05) with independent t-test 

P-value* identifies the results of repeated measures ANOVA between groups across the study.  

Abbreviations: Emotional re-evaluation (EmR); Weight consequences evaluation (WCE); 

Supporting relationships (SR); Weight management actions (WMA) 

 

 



 

 

87 

4.8 Physical activity 

Number of subjects in the different physical activity levels are shown in  

Table 22. The results showed that the proportions of subjects in both groups did not 

differ significantly in their physical activity levels at baseline and at the end of the 12-

week period. 

 

Table 22. Number of subjects on the physical activity levels in the control and 

intervention groups across the study 

Time 
Physical activity level (n, %) 

P-valuea 

Low Moderate High 

week 0     

   control 15 (65.2%) 8 (34.8%) 0 (0.0%)  

   Intervention 14 (63.6%) 6 (27.3%) 2 (9.1%)  

P-valueb 0.528  

week 4     

    control 12 (52.2%) 11 (47.8%) 0 (0.0%) 0.180 

    Intervention 8 (36.4%) 12 (54.5%) 2 (9.1%) 0.083 

P-valueb 0.286  

week 8     

    control 15 (65.2%) 7 (30.4%) 1 (4.3%) 0.655 

    Intervention 11 (50.0%) 9 (40.9%) 2 (9.1%) 0.366 

P-valueb 0.564  

week 12     

    control 17 (73.9%) 6 (26.1%) 0 (0.0%) 0.317 

    Intervention 12 (54.5%) 8 (36.4%) 2 (9.1%) 0.414 

P-valueb 0.258   
a Wilcoxon signed ranks test was used in comparison the changes to baseline  

within a group, b Chi-square test was used in comparison between groups 
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Chapter V 

Discussion 

This study was a randomized controlled trial using transtheoretical model 

matched with the individual nutrition counseling. The purpose of the study was to 

determine the effect of the individualized nutrition counseling program in overweight 

and obese subjects.  

There were two main hypotheses of this study. 

1. Individualized nutrition counseling program matched with transtheoretical 

model can reduce body weight in overweight and obese subjects  

2. Individualized nutrition counseling program matched with transtheoretical 

model can improve the stages of change in overweight and obese subjects 

According to the study results, Forty-five female staffs of Ramkhamhaeng 

Hospital were included in the 12-week trial, 23 in the control group and 22 in the 

intervention group. The findings showed significant reductions in body weight, BMI, 

body fat, waist circumference, and waist to height ratio in the intervention group, along 

with reductions in energy and fat consumptions. Stages of change were improved in 

both groups, whereas processes of change showed a significant increase in weight 

management actions domain in the intervention group. 

  

5.1 Development of the individualized nutrition counseling program 

This study applied the transtheoretical model to match with the individualized 

nutrition counseling for weight reduction. The core concept of the transtheoretical 

model is the stages of change. It focuses on behavior change and the resultant in moving 

to a more healthful lifestyle (26). It was widely used in many aspects of behavior change 

including weight management. However, the Cochrane review reported that the 

effectiveness of the transtheoretical model for producing weight reduction in obesity 

was still unclear.  The small number of studies and the difference of their methodology 

among those studies showed ineffective conclusions (10). Finck and colleagues also 

revealed that the transtheoretical model was most frequently used in Latin America. 

But, the five stages of behavior change contemplated on the stage in which participants 
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were located, they do not use the stages as a determinant to receive a stage-tailored 

intervention (9). Moreover, in Thailand, nutrition counseling in obesity mostly used 

other theories or strategies such as health belief model, motivational interviewing, self-

efficacy (11-16). Few studies applied the transtheoretical model in weight reduction 

program. Therefore, this individualized nutrition counseling program using the 

transtheoretical model could be a useful model to improve the weight management 

counseling. 

This study was develop with a randomized controlled trial that applied the 

transtheoretical model using face to face individual nutrition counseling. The program 

was designed to have three individualized nutrition counseling sessions and followed 

up by telephone communication between each visit. The control group was designed to 

receive the same knowledge from the educational handbook to read by themselves 

without the counseling. Both groups were assessed the anthropometry, stages of 

changes, processes of change, food intake, and physical activity in comparison. From 

the literature review, the methodology of other studies using the transtheoretical model 

in weight management program mostly applied the intervention with telephone and 

mail consultation or group activities (10, 50). Johnson et al. developed the 

transtheoretical model with home-based intervention using telephone and mail for 

weight management, compare to the control group with no treatment (38). Logue and 

colleagues conducted the transthereotical model-chronic disease care for obesity. They 

combined mailed materials and monthly telephone based-intervention, compare to the 

control that received the same augmented usual care (39). Menezes and colleagues 

studied the intervention based on transtheoretical model promoting anthropometric and 

nutritional improvements. The intervention group participated in 10 workshops, while 

the control group participated in usual care (50). Few studies reported the intervention 

with a face to face counseling for weight reduction. Although, there was a study of Yoo 

and colleagues that carried out the intervention using face to face individual counseling, 

personal health counseling was provided by telephone when face to face was not 

possible. However, they developed a lifestyle modification program based on the 

transtheoretical model to improve metabolic syndrome in older adults. They did not 

express the results as weight change. (51).  
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Regarding time period of the study, it was found that the duration of studies that 

based on the transtheoretical model to produce weight loss varied in length of 

intervention from 6 weeks to 24 months (52). In addition, the nutrition counseling 

program using other models in Thailand was conducted from 8 to 24 week-period (12-

16). Since this program comprised individualized nutrition counseling matched with 

the subjects’ readiness status, the study period was designed with a moderate length of 

duration which was considered as adequate for intervention. So, this trial was designed 

based on a study using a duration of  total follow up 12 week-period (15).  

In terms of behavior change, the subjects were assessed based on the 

transtheoretical model constructs using the stages of change and processes of change. 

From the literature review, Ceccarini et al. demonstrated three well-established 

instruments that used to assess readiness to change in weight management based on the 

transtheoretical model. Three instruments included the University of Rhode Island 

Change Assessment Scale (URICA), Decisional Balance Inventory (DBI), and S-

Weight and P-Weight questionnaires. The URICA was the most widely used for an 

obese adult population but it measures only four stages of change leaving out the 

preparation stage. Also, it does not consider the processes of change. The DBI was 

designed to evaluate only decision making which are the pros and cons for weight 

control. It does not consider the stages and processes of change. With regard to the 

study of Ceccarini et al. indicated that the S-weight and P-weight questionnaires 

provided more effective in assessing readiness for weight change compared to other 

instruments (27). The S-weight and P-weight questionnaires was conducted by Andres 

and colleagues and validated for weight management program (28-30). The S-Weight 

was designed to measure the five stages of change. The P-Weight was designed to 

measure the processes that subjects used across the stages of change for their weight 

management. Consequently, the S-weight and P-weight questionnaires could be an 

appropriate tools for assessing both stages and processes of change in this study.  

Previous studies reported that media can be useful to improve knowledge more 

effectively (53, 54). Therefore, the educational media was developed in this study to 

support the counseling. It consisted of pictures showing complications of obesity and 

pictures illustrating good quality of life of normal weight people, risk awareness leaflet, 

educational handbook, and subject record book. Also, Food model was prepared to 
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educate about portion size and food exchange in the counseling. The intervention group 

received the educational media rely on their stages of change. In the contemplation 

stage, the subjects were provided with the pictures showing complications of obesity, 

pictures illustrating good quality of life of normal weight people, and risk awareness 

leaflet. In the preparation, action, and maintenance stages, the educational handbook 

were given. All subjects in the intervention group were received the subject record book 

which composed of measured anthropometric data, goal and plan designed by the 

researcher based on their stages of change. According to the aim of this study, it was to 

determine the effects of individualized nutrition counseling based on the 

transtheoretical model. Therefore, the program was designed to compare between the 

individual counseling using the transtheoretical model and the control group that 

received the same educational handbook without the counseling.  

 

5.2 Subject characteristics 

According to ethical consideration suggested that characteristics should be 

presented as only age and gender. Personal data should be excluded because this study 

cannot be a representative of general population. Regarding the results, this study 

showed that all subjects were females. It could be explained that mostly staffs in the 

hospital were females. In addition, the results of Thai national health examination 

survey reported that the obesity rate in women is higher than in men. Therefore, a study 

involving women could help support national strategies to reduce obesity in females 

(55). In terms of the subjects’ stages of change at baseline, there was no subject in the 

precontemplation stage in this study. It might be described by the theory of 

transtheoretical model that precontemplation is the stage in which people are not 

intending to take action in the foreseeable future. People in this stage tend to avoid 

reading, talking, or thinking about their high risk behaviors (26). So, it seems that they 

are not interested to participate in this program. Although, the study of Ghannadiasl et 

al. showed that obese women in five stages of change were attended in the nutrition 

clinic for weight reduction, the readiness score in precontemplation stage was lower 

than other stages (37). Moreover, most subjects in the present study were in the 

preparation stage. It is possible that their readiness to lose weight may help to encourage 

the effectiveness of this individual counseling program to be easier to success. 
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However, it is challenging to recruit subjects in the precomtemplation stage who are 

more difficult to deal with to take part in the weight management program.  

 

5.3 Anthropometry  

 5.3.1 Body weight 

This study showed a significant weight loss of 1.98 kg, accounting for 3% loss 

of initial weight in the intervention group at 12 weeks. Weight loss in this study is 

comparable to that reported in previous transtheoretical model studies. The study of 

Johnson and colleagues using telephone and mail consultation in overweight and obese 

adults for 9 months. They showed a significant weight loss between groups of 2.12 kg 

at 24 months (38). Jones and colleagues conducted the study using mail and telephone 

call in diabetes population. The result was reported that weight loss of 1.78 kg at 12 

months (36). The study of Menezes and colleagues provided group counseling among 

obese women in the primary health care. They showed a significant weight loss of 0.96 

kg in 6 months (50). The present study showed an earlier reduction in weight loss (at 

the 4th week) than that observed in the 6th, 12th and 24th months studies (36, 38, 50). 

Various techniques for using the transtheoretical model have been applied for example, 

group workshops, counseling using telephone and mail, and face to face counseling. 

The present study, using face to face sessions, may help to maximize the early weight 

loss effects compared to the other studies (36, 38, 50). It might also show that the face 

to face individual counseling program matched with the transtheoretical model can be 

effective in producing a clinically significant weight loss within a 12-week period. 

Also, the present results are consistent with another study using a self-efficacy program 

to produce weight loss in the same duration (15). In addition, the subjects in the present 

study were hospital staff members, who might be more concerned about health 

problems and may be more likely to change their nutrition consumption behaviors. This 

might contribute to the significant changes observed, as well as the early effects 

detected.  

5.3.2 Body Mass Index (BMI) 

The results of this study showed a significant reduction of BMI in the 

intervention group of 0.81 kg/m2 at 12 weeks. The result is similar to previous studies 

that developed the health behavior program for weight reduction with the hospital staffs 
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in the same duration. Sinlakorn applied the self-regulation theory to create the health 

behavior program for Kumpawapi Hospital’s staffs. The program consisted of physical 

activities, diet control, and health assessment. The study was one group pretest- posttest 

design. It showed that BMI was decreased by 0.9 kg/m2 at 12 weeks (56). Another study 

of Lohakul using health belief model was conducted in overweight personnel of 

Takuapa Hospital. The instrument was composed of lectures and discussions, 

videotapes, modeling, counseling and follow up activities. There was a one-group 

study. The result was reported that BMI reduction of 0.54 kg/m2 at 12 week-period (57). 

So, the present findings show that the individual counseling program matched with the 

transtheoretical model can be effective in producing BMI reduction at 12 weeks 

compared to other behavior change models. Furthermore, the present result is consistent 

with other studies in a longer period. The study of Khamtanot using the self-efficacy 

theory among women with abdominal obesity showed that BMI reduction was 0.8 

kg/m2 at 24 weeks (14). The study of Menezes et al. using group counseling with the 

transtheoretical model reported that BMI reduction was 0.5 kg/m2 at the end of the 6-

month intervention period (50). Therefore, the present study with individual counseling 

program using the transtheoretical model showed early effect of BMI reduction. 

5.3.3 Waist circumference 

The result of this study also revealed that waist circumference was significantly 

decreased 5.35 cm in the intervention group at 12 weeks, compared to a reduction of 

1.1 cm at 6 months of the previous study which applied the transtheoretical model with 

group counseling (50). When compared to previous studies in the same duration at 12 

weeks, the study of Nuanprasert modified the self-efficacy theory and social support 

among metabolic syndrome. The result reported that waist circumference was reduced 

3.23 cm at the end of the trial (58). Another study of Lohakul showed that waist 

circumference was decreased 1 cm at 12 week-period (57). On the other hand, the study 

of Vuttisinaksara using motivation approach for dietary control showed that waist 

circumference did not change significantly at 6 months (13). It might be indicated that 

the present result of waist circumference reduction could be more effective than other 

studies above. The waist circumference can present fat accumulation in a belly. It is 

preferred to measure abdominal obesity. The Asia-Pacific perspective: Redefining 

obesity and its treatment suggested that waist circumference should less than 80 cm in 
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women (3). In the present study, waist circumference of the intervention group was 

reduced significantly from 90.08 cm at baseline to 84.73 cm at the end of the 12 week-

period. While, there was no significant change in the control group.  The present 

findings might be indicated that the subjects who received the individual counseling 

program matched with the transtheoretical model may have a reduction of abdominal 

fat.  

5.3.4 Waist to height ratio (WHtR) 

Very few studies applying the transtheoretical model have addressed WHtR as 

an indicator. It could be a better indicator of metabolic syndrome than waist 

circumference. Because waist circumference could reflect different metabolic risk 

based on the different height. People with the same waist circumference but with shorter 

heights have a greater metabolic risk than taller people (34). Therefore, the WHtR was 

calculated in the present study. Many studies reported that WHtR ≥ 0.5 associates with 

metabolic syndrome, cardiovascular risk, and mortality (32-34, 59-61). The study of 

Ashwell and Gibson showed that WHtR ≥ 0.5 increased the cardiometabolic risk factors 

in the group with healthy body mass index. They also reported very high risk at the 

WHtR level ≥ 0.6 (32). Schneider and colleagues revealed that WHtR represents the 

best predictor of cardiovascular risk and mortality, compared to waist circumference 

and waist to hip ratio. They exhibited a cutoff level of 0.5 for subjects aged up to 40-

year and of 0.6 for subjects aged 50-year or older. For the age group between 40 and 

50 year, the cutoff levels were between 0.5 and 0.6 (59). Hsieh and colleagues also 

indicated the effectiveness of the WHtR ≥ 0.5 to identify higher metabolic risk in 

normal and overweight subjects (62). Moreover, there was a study in Thai population. 

Aekplakorn and colleagues presented strong association of the WHtR with coronary 

heart disease. They showed the estimated cutoff level of 0.51 (33). However, the study 

was carried out only in Thai men. In the present study, the finding showed that the 

WHtR was significantly reduced from 0.58 to 0.54 in the intervention at 12 weeks. 

Compared to the control group, there was no significant change of the WHtR level, the 

value was 0.57 at baseline and at the end of the trial. It is possible that this individual 

counseling program matched with the transtheoretical model can help to decrease the 

WHtR and likely reduce health risk of the subjects (32). 

5.3.5 Percent body fat, fat mass and muscle mass 
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This study showed a significant reduction of percent body fat with 1.54%, along 

with fat mass reduction of 1.68 kg in the intervention group at 12 weeks. The present 

result is consistent with the study using self-care manual for eating healthy fats. It was 

conducted in dyslipidemic obese women during weight reduction. The study showed 

the reductions of percentage body fat with 2.1%, and fat mass 2.8 kg at 16 weeks after 

the trial. It also indicated the improvement of lipid profile with the reduction of total 

cholesterol, LDL-cholesterol, and triglyceride, while increasing HDL-cholesterol (63). 

On the other hand, another study using motivation program reported no significant 

change of percent tissue body fat at the end of the 6 months (13). Regarding the muscle 

mass, the present finding showed that there was no significant change at the end of the 

study. Similarly, the study of Senaprom using the self-care manual revealed that fat free 

mass between groups did not change throughout the 16-week period (63). The results 

of the present study showed that the percentage of body fat and fat mass was 

significantly reduced along with the weight reduction, while the muscle mass was 

maintain at the end of the trial. It could be assumed that weight loss of the subjects who 

received this individual counseling program may come from the body fat. In addition, 

the reduction of body fat was congruent with the lower WHtR that was mentioned 

above. It probably implied that this individual counseling program match with the 

transtheoretical model likely reduce the body fat and it may decrease health risk of the 

subjects (32).  

 

5.4 Food intake 

5.4.1 Energy 

This study demonstrated that energy consumption was significantly reduced by 

approximately 405 kcal/day in the intervention group at the 12-week period. The 

finding is consistent with other studies using the transtheoretical model for weight 

management. Menezes and colleagues showed the caloric reduction of 215.6 kcal/day 

in test group at the end of the 6-month period (50). Logue and colleagues reported that 

the energy intake was decreased by approximately 250 kcal/day at 24 months (39). 

Considering to another counseling strategy, the study carried out the motivation 

approach for dietary control in overweight and obese hypertensive patients.  The result 

reported that there was no statistical significant difference of the energy consumption 
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at the end of the 6 months (13). Therefore, it is possible that this counseling program 

based on transtheoretical model can help to reduce caloric intake in weight reduction. 

 

5.4.2 Carbohydrate 

The present study showed that the amount of carbohydrate intake was 

significantly decreased from 230.64 g/day to 175.81 g/day only in the intervention 

group at 12 weeks. The reduction of carbohydrate intake between groups approached a 

significant difference (p = 0.065). The present findings are consistent with another 

study that have reported positive effects of the transtheoretical model-based 

intervention. Raberg and colleagues conducted the study with a culturally adapted 

lifestyle intervention to see the relationship of stages of change among Norwegian-

Pakistani women. They demonstrated that the number of subjects, which being in action 

stage to lower sugar intake, was increased at the end of the trial (64).  On the contrary, 

the study of Menezes and colleagues using group workshop based on the 

transtheoretical model showed no significant reduction of the carbohydrate 

consumption at the end of the 6-month period (50).  

5.4.3 Fat 

This study result showed that fat consumption was significantly reduced by 

16.28 g/day in the intervention group at the end of the 12 weeks. The finding is 

consistent with other studies using the transtheoretical model. The study of Raberg and 

colleagues reported that the number of subjects, which being in action stage to lower 

amount of fat intake, was increased after the trial. They also indicated that those in 

action stage of reducing fat intake was related to weight loss (64).  Similarly, the study 

of Menezes et al. demonstrated that the reduction in fat consumption promoted positive 

effect of weight loss among women in primary health care in Brazil (50).  

5.4.4 Protein 

The intake of protein in this study tended to decrease in the intervention group 

although the protein level remained adequate for maintenance of health (65, 66). 

Muscle mass was slightly decreased along with the reduction of protein intake in the 

intervention group but only at week 4 and muscle mass later increased to the normal 

level. Also, during 4 weeks, there was the Nine Emperor Gods Festival (vegetarian 

festival) and this may effect to the protein intake level. However, it is noteworthy to 
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emphasize the subjects about the importance of maintaining protein intake during a 

weight reduction program to conserve muscle mass. A study of protein intake level in 

overweight and obese subjects of Soenen et al. suggested that protein intake at 0.8 g/kg 

is sufficient for weight management. They also indicated that inadequate protein intake 

may contribute to the risk of weight regain (65). Hence, the suggestion of maintaining 

protein intake can be done by encouraging the subjects to consume adequate protein 

and choose lean meat instead of high fat meat as part of their weight control.  

5.4.5. Fiber 

There was no significant change of dietary fiber in both groups of this study. 

However, the result of fruit consumption was significantly increased in both groups at 

the end of the trial. When considering to the food record, some subjects did not cook 

by themselves, so they cannot describe all food ingredients in details. Although, the 

INMUCAL program can help to analyze nutrients of these menu, it is difficult to 

identify the data as food exchange group. Therefore, the researcher try to group the food 

and present as food intake pattern. 

5.4.6. Food intake pattern 

The results of food intake pattern in this study showed that subjects in the 

intervention group had significant reductions in high calories food which are main 

course containing high fat, dessert and snack, fried food, and beverage containing sugar. 

This results are consistent with the results of reductions in fat and carbohydrate 

consumption. Moreover, in terms of beverage containing sugar, the subjects told that 

they are not only decrease the consumption but they also choose less sugary drink. 

Hence, it is possible that the individual nutrition counseling program matched with 

transtheoretical model may help to encourage the subjects to change their dietary 

lifestyles to consume healthier.  

 

According to this study results of anthropometry and food intake, it could be 

implied that the subjects who received the individual nutrition counseling match with 

transtheoretical model might have a positive effect of weight change and reductions in 

energy intake, along with fat and carbohydrate consumptions than the subjects who 

received only educational handbook for reading. It could be supported by the study of 

Ghannadiasl et al. that demonstrated different stages of change in obese women 
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attending the nutrition clinic. They suggested that the stages and readiness to change 

should be considered before giving the appropriate strategies in clinical setting for 

optimal outcome (37).  

 

5.5 Stages of change and Processes of change 

The stages of change is a core concept of the transtheoretical model. It focuses 

on health behavior change to promote movement through the stages. There are five 

stages of change including precontemplation (no intention to change), comtemplation 

(unsure about change), preparation, action, and maintenance (1, 7, 26). The stages of 

change were measured for assessing the readiness of weight loss. The subjects were 

asked to choose their current weight management stage (27). In the study, there was no 

subject in the precontemplation stage that mentioned in the subject characteristics. The 

present findings showed that the stages of change had improved to a better stage in both 

groups. When grouping the stages of change as pre-action (precomtemplation, 

contemplation, preparation) and action (action and maintenance) stages indicated a 

tendency for the intervention group to progress in greater proportion to the action stage 

than that shown by the control group. According to the hypothesis, it might be implied 

that the individualized nutrition counseling program matched with the transtheoretical 

model may improve the stages of change progression.  

Other studies applying the transtheoretical model also showed significant 

improvement into the action stage. However, the stages of change in these studies 

focused on the target behaviors of eating and exercise instead of readiness for weight 

loss (38, 50, 64). Johnson and colleagues reported the stages of change in terms of 

healthy eating behavior, fruit and vegetable consumption behavior, and exercise 

behavior. They showed that more subjects progressed to action and maintenance stages 

for all target behaviors in the intervention group than control group (38). Raberg and 

colleagues demonstrated the progression into action stage of dietary habits. They 

showed the increasing number in the action stage with regard to the reduction of fat, 

sugar, and white flour consumptions. Also, the intake of vegetables was increased (64). 

Logue and colleagues indicated the stages of change assessment on five target 

behaviors comprised of increased exercise, increased usual activity, increased dietary 

portion control, increased fruits and vegetables, and decreased dietary fat. However, the 
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stages of change were measured only for the purpose of providing intervention. They 

did not represented the movement of the stages of change (39).  

The processes of change is one of the transtheoretical model dimensions. 

Andres and colleagues developed the questionnaire for assessing the stages and 

processes of change. They demonstrated four processes of change involving in weight 

management. The four processes included emotional re-evaluation (EmR), weight 

consequences evaluation (WCE), supporting relationship (SR), and weight 

management action (WMA). It was measured to illustrate the process that the subjects 

used through the stages of change (28-30). There have been a few transtheoretical 

model studies that assessed the use of process of change in weight management 

intervention. The present findings found a significant increase in the total process of 

change score from baseline in the intervention group only. Regarding the four processes 

of change, the WMA domain of the subjects had the lowest score at baseline. However, 

the results showed that the counseling program helped to improve the WMA score by 

the end of the study. In contrast, the other three processes were quite high at baseline. 

This may be explained by the fact that most subjects are health care staff and all of them 

work in a hospital. Their knowledge and working environment can help increase 

awareness of health problems, and they might also have a good support system for 

weight reduction. However, the study of Kantachuvessiri et al. conducted to examine 

the relationship of knowledge, attitude, and behavior among obesity workers. They 

indicated that although some obese people have good knowledge and positive attitude 

about tackling their obesity, they still practice unhealthy behaviors (19). As for the 

WCE, it was increased in both groups at the end of the trial, while the SR was increased 

in the intervention group only. This result might be due to the face to face counseling 

program helping to encourage the intervention group subjects’ SR domain related to 

weight reduction compared to that in subjects in the control group.  

 

5.6 Physical activity 

The results of this study showed no significant changes in the physical activity 

levels in either study group at the end of the 12 week-trial. As regards other studies, the 

physical activity was mostly measured as the mean score of exercise behavior (15, 16). 

The study of Vuttisinaksara applied the motivational approach towards weight 
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reduction.  The exercise and physical activities were guided from CD presentation as 

one of the activity sessions. The study revealed that mean score of exercise between 

groups did not change after the trial, at 6 months  (13). Likewise, the study of Senaprom 

using self-care manual recommended to encourage exercise by continuous walking 30 

minutes in every day. The study demonstrated that mean values of sum all exercise 

parameters was no significant change between groups at 16 weeks (63). On the 

contrary, the study of Johnson and colleagues showed a positive result of the exercise 

behavior. They used the transtheoretical model for weight management with the total 

follow up 24 months. The subjects were provided the reports of exercise behavior 

change based on their stages of change via mail.  They were encouraged to do moderate 

exercise, at least 30 minutes of moderate exercise on at least 5 days per week. The 

exercise behavior was measured in terms of the stages of change. The study showed 

that the exercise behavior progressed from pre-action to the action stages beginning at 

6 months and was maintained throughout the trial (38). Although, there were no 

significant change in physical activity levels in the present study, the number of subjects 

in the intervention group tended to move from low to moderate physical activity levels 

(Table 20). When asked, subjects in this study who could not increase their physical 

activity levels for the reasons, they told that the main reason was their long working 

hours that prevented a possible increase. Most of them were health care staffs who 

worked in shift-system. They reported that their working duration was approximately 

12-16 hours per day. Some of them work as night shift. So, they were tired and needed 

to rest when they came back home. Similarly, a report of the exercise behavior survey 

in Thailand demonstrated that working middle-aged women have the lowest rate of 

exercise when compared to other age groups. That survey also presented that the most 

frequent reason for not doing exercise was lack of time (67). Even though the option of 

incorporating lifestyle changes in order to increase physical activity such as walking in 

the workplace, using the stairs, doing housework etc. were discussed in the individual 

counseling sessions, it was acknowledged that long working hours might be a barrier 

to doing more physical activities. 
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5.7 Strengths 

A strength of this study is its randomized control trial design. Concurrent 

measurements of various aspects including anthropometry, behavior change, food 

intake, and physical activity across the study was undertaken. Also, behavior change 

based on the transtheoretical model was assessed at all stages along with assessing the 

four processes of change. 

 

5.8 Limitations 

There are some limitations in this study. Firstly, only female subjects were 

enrolled since most staff in this hospital setting are female. The Thai national health 

examination survey reported that the obesity rate in women is higher than in men, 

therefore a study involving women could only help support national strategies to reduce 

obesity in females (55). Secondly, there was no subject in the precontemplation stage. 

So, this program could not determine the effect on people in that stage. Thirdly, the 

study was conducted by recruiting staff in a hospital setting. Consequently, results 

obtained may not be generalized to other sectors of the population who have different 

characteristics. As described above, the hospital-based participants may be more aware 

than other sectors of society of the dangers of being overweight or obese and hence, 

they may be more willing to attempt to address the issue. 

 

5.9 Counseling techniques and impression  

 Regarding the classification of stages of change can help the researcher realizes 

the subjects’ readiness for weight management and provides the appropriate counseling 

to specific stage. There were some techniques that the researcher used for providing the 

nutrition counseling in this study. First, the counselor should be a good listener and 

make subjects feel comfortable to tell their stories. The researcher used open-ended 

question to ask the subjects telling their lifestyles involved with eating and activities. 

For the contemplation stage, the reasons for weight loss and barriers were asked. Even 

though, something they told might be a wrong way, the researcher did not interrupt 

them at that time. This should be discussed later. Second, the researcher made a decision 

with the subjects to design the suitable goal and plan based on their readiness and 
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lifestyles.  Because they may know themselves best which is easy for them to do. It is 

better to suggest the subjects focus on the specific target of eating behavior which they 

can change more than concentrate only at the calories. Also, the energy was given as a 

range for subjects who had negative reactions or thought that the provided energy was 

too low. It can help them feel more flexible to do. Third, the researcher did not blame 

the subjects in any mistakes. When they had some events that failed to follow the plan, 

the researcher encouraged them and helped them to find the solutions. On the other 

hand, the researcher praised the subjects when they had success. Finally, the important 

technique is the researcher be friendly and sincere to support the subjects for their 

weight reduction. At the end of the study, the researcher perceives that most subjects 

appreciate with this individual nutrition counseling program. Some of them told that 

they feel comfortable and more confident with their shape. It can help them to be more 

active and less fatigue when their weight loss. Furthermore, most of the subjects told 

that this counseling program is not only help them to lose weight but it encourages them 

more realize to consume healthy food.   
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Chapter VI 

Conclusion 

This study was a randomized controlled trial that applied the transtheoretical 

model with a face to face individualized nutrition counseling program for weight 

reduction. The total follow up duration was a 12 week-period. There were two groups 

in this study. The intervention group included three individual counseling sessions and 

telephone call follow up between face to face visits. The control group received the 

educational handbook without the counseling. The main objectives of this study were 

to determine the effects of weight loss and the improvement of the stages of change. 

The assessment of anthropometry, food intake, stages of change, processes of change, 

and physical activity were measured. This study findings showed that the individualized 

nutrition counseling program matched with the transtheoretical model resulted in 

reductions in body weight, body fat, waist circumference, and waist to height ratio, 

whereas, muscle mass was maintained. Thus, it is likely to reduce health risks in 

overweight or obese middle aged women by decreasing energy intake, along with the 

reductions in the amounts of carbohydrate and fat consumptions. In addition, it may 

help to induce positive behavior changes by enhancing the weight management actions 

process.  

 

Recommendations for further study 

1. The effectiveness of the individualized nutrition counseling program matched 

with the transtheoretical model should be extended in long term follow up. 

2. This program should be applied in different population.  

3. The study with recruiting subjects in the precontemplation stage is needed. 

4. The study design that helps to enhance physical activity is needed.
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Appendix A 

Educational Media 

 Subject record book (สมุดบนัทึกการเปล่ียนแปลงของขนาดร่างกายและแผนการลดน ้ าหนกั

ประจ าตวัผูเ้ขา้ร่วมวจิยั) 

 Educational handbook (คู่มือใหค้วามรู้ทางโภชนาการและหลกัการออกก าลงักาย) 

 Risk awareness leaflet (แผน่พบั “อว้น ภยัร้าย ถึงชีวติ”) 

 Pictures showing complications of obesity and pictures illustrating good 

quality of life of normal weight people (รูปภาพประกอบการใหป้รึกษารายบุคคลเพื่อให้

ตระหนกัถึงผลเสียของโรคอว้นและขอ้ดีของการลดน ้ าหนกั) 
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รูปภาพประกอบการให้ค าแนะน าถึงผลเสียของโรคอ้วน 
 

 

ท่ีมา: en.wikipedia.org/wiki/Obesity-associated_morbidity 

 

ค าอธิบายภาพ: รูปภาพน้ีแสดงถึงการเกิดโรคแทรกซอ้นต่าง ๆ ของผูท่ี้อว้น ไดแ้ก่ โรคหลอดเลือด
สมอง โรคหวัใจ ไขมนัในเลือดสูง ความดนัโลหิตสูง เบาหวาน ภาวะหยดุหายขณะหลบั โรคปอด 
โรคตบั ตบัอ่อนอกัเสบ น่ิวในถุงน ้าดี มะเร็งบางชนิด โรคเกาต ์ขอ้อกัเสบ และหลอดเลือดด าอกัเสบ 
ในผูห้ญิงอาจมีรอบเดือนท่ีผิดปกติ หรือเป็นหมนัได้ 

https://en.wikipedia.org/wiki/Obesity-associated_morbidity
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รูปภาพประกอบการให้ค าแนะน าถึงผลเสียของโรคอ้วน 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ท่ีมา: www.consumer.org. 
 

 

ค าอธิบายภาพ: อธิบายถึงผูท่ี้อว้นซ่ึงอาจท าใหเ้กิดโรคเบาหวานตามมา และน าไปสู่การเกิด
ภาวะแทรกซอ้นต่าง ๆ เช่น เป็นแผลท่ีเทา้รักษาไม่หายน าไปสู่การตดัเทา้ หลอดเลือดท่ีตาถูก
ท าลายส่งผลใหต้าบอด หลอดเลือดท่ีไตถูกท าลายท าใหเ้ป็นโรคไตเร้ือรัง เส่ียงต่อการเกิดโรคหวัใจ
และโรคหลอดเลือดสมองเพิ่มข้ึน  
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ท่ีมา: Blausen.com staff (2014). "Medical gallery of Blausen Medical 2014". WikiJournal of Medicine 1 

(2). DOI:10.15347/wjm/2014.010. ISSN 2002-4436. 
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Appendix D 

Food record 

ขอ้แนะน าในการบนัทึก 
1. บนัทึกการรับประทานอาหาร 3 วนั โดยบนัทึกการรับประทานอาหารวนัธรรมดา(จนัทร์-

ศุกร์) 2 วนั และวนัหยดุ(เสาร์-อาทิตย)์ 1 วนั เป็นเวลา 1 สัปดาห์ 

2. บนัทึกเวลาและสถานท่ีในการรับประทานอาหารแต่ละม้ือ 

3. บนัทึกอาหารและเคร่ืองด่ืมทุกชนิด ระบุช่ือและประเภทของอาหารรวมถึงวธีิการปรุง

ประกอบใหช้ดัเจน เช่น อกไก่ทอด ย  าวุน้เส้นรวมมิตร ขา้วมนัไก่ตม้ไม่ติดหนงั อาหารบาง

ชนิดหากทราบยีห่้อให้ระบุดว้ย  

4. บนัทึกปริมาณท่ีไดรั้บประทาน ตามจริง ตลอดทั้งวนั โดยระบุรายละเอียดใหม้ากท่ีสุดเท่าท่ี

สามารถจะระบุได ้เช่น เน้ือสัตวก่ี์ชอ้นโตะ๊ ขา้วก่ีทพัพี กาแฟหากชงเองใส่น ้าตาลและครีม

เท่าไร 

ตัวอย่างการบันทกึใน 1 วนั 
แบบบันทกึการรับประทานอาหาร 

ช่ือ-สกุล...........นางสาวสวย...สุขภาพดี.................................  วนัท่ี..วนัศุกร์ท่ี 8 เมษายน 2559.......   

มื้ออาหาร เวลา สถานที่ รายการอาหารและเคร่ืองด่ืม ปริมาณที่
รับประทาน 

 เชา้  7.00 น.  บา้น  โจก๊หมู ใส่ตบั  1 ชาม  
หมูสับ 3 ชอ้นโตะ๊ 
ตบั 3 ช้ิน 

 8.00 น. ท่ีท างาน ชาเขียวนมสดเยน็ หวานนอ้ย 1 แกว้ 
กลางวนั 12.30 น. ท่ีท างาน ขา้วกะเพราไก่+ไข่ดาว 1 จาน 
 16.00 น. ท่ีท างาน โยเกิร์ตดชัช่ีรสธรรมชาติ 1 ถว้ย 
เยน็ 18.00 น. บา้น ขา้วสวย 2 ทพัพี 
   แกงเขียวหวานลูกช้ินปลากราย ลูกช้ิน 5 ลูก 
   ทอดมนักุง้  2 ช้ิน 
   แคนตาลูป 6 ช้ินค า 
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แบบบันทกึการรับประทานอาหาร 

ช่ือ-สกุล..........................................................................  วนัท่ี.......................................... 

มื้อ
อาหาร 

เวลา สถานที่ รายการอาหารและเคร่ืองด่ืม ปริมาณที่
รับประทาน 
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Appendix E 

 เอกสารการรับรองจากคณะกรรมการพิจารณาจริยธรรมการวิจยัในคน 
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