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Chronic kidney disease (CKD) has still been a worldwide public health problem including 
Thailand.  Inflammation, one of nontraditional risk factors of CKD complications, plays a major role in the 
pathophysiology of cardiovascular disease.  Therefore, the nutrition counseling is required in the CKD patients for 
dietary control and self-monitoring.  This study divided into two parts. The first part was a cross-sectional study 
and aimed to measure and compare inflammation markers in difference stages of CKD patient.  All CKD patients 
were enrolled from the Endocrine and Metabolic Clinic at Chulalongkorn memorial hospital.  Thirty-eight CKD 

patients and eight healthy participants were recruited and investigated the levels of serum TNF-α and IL6.   All 
participants were asked to perform 7-day food record used for calculating energy and nutrient intake.   There was 
no significant difference of inflammation makers between healthy subjects and CKD patients in various 
stages.  However, this study found a decreasing trend of TNF-alpha and IL-6 in stage 3 and 4 CKD patients and an 
increasing trend in patients with CKD stage 1&2. There were no significant relationships between eGFR and these 
inflammation biomarkers of Thai predialysis CKD outpatients.  However, there was significance correlation 

between serum TNF-α levels and muscle mass (r2 = 0.13, p = 0.003) or visceral fat (r2 = 0.22, p = 0.02).   The 
second study aimed to investigate the effect of the intensive nutrition counseling by follow-up telephone call for 
improving dietary behavior and inflammatory status. Thirty-six patients with CKD stage 1 to 4 were enrolled.  The 
24-week randomized control trial was applied in this study. The CKD participants in first study were randomized 
into two groups. The control groups received a routine nutrition counseling and had appointment with a dietitian 
at the clinic every 12 weeks.  Patients in the treatment groups received the follow-up telephone calls every week 
at first month and twice a month during the rest of the study.  Interestingly, this study found significant decrease 

of serum TNF-α in stage 1&2 CKD patients.  Eventhough the intensive nutrition counseling with follow-up 
telephone calls did not show the effect on inflammation markers of the late stage CKD patients within 6 
months.  It could maintain self-management on protein intake and the nutrition status of these 
patients.  Therefore, intensive nutrition counseling supplemented with follow-up telephone call may benefit to 
CKD patients as service in hospitals.   

 

 

Department: Nutrition and Dietetics 
Field of Study: Food and Nutrition 
Academic Year: 2015 
 

Student's Signature   
 

Advisor's Signature   
 

Co-Advisor's Signature   
   

 

 



 vi 

 

 

 
ACKNOWLEDGE MENTS 
 

ACKNOWLEDGEMENTS 

 

First and foremost, I would like to express my gratefulness to my advisor 
assistant professor Tippayanate Ariyapitipun for her inspiration, guidance, support, 
and encourage through my study.  

I sincerely appreciate my co-advisor Professor Kearkiat Praditpornsilp. He 
provided me with the opportunity to do this research. His knowledge and 
experience are extremely valuable. I also appreciate other committee members 
Asst Prof. Dr. Suwimol Sapwarobol, Asst Prof. Dr. Siriporn Chuchawankul and Asst 
Prof. Dr. Wantanee  Kriengsinyos for their valuable comment and suggestion.  

I would like to extend my sincere thank all staffs in the Metabolic clinic, 
Chulalongkorn Memorial Hospital, especially Ms. Naiyana and Ms. napaphon for 
kindly support and cooperation throughout the study.  

Furthermore, I would like to thank all organizations for financial support, 
the 90th Year Chulalongkorn Scholarship and The Medical Food and Nutrition 
Research and Development Center and Department of Nutrition and Dietetics, 
Faculty of Allied Health Sciences, Chulalongkorn University for chemical and 
material in my research 

Finally, I cannot find the best word to say to my family for their love and 
care. Without their moral support, I could not have enough motivation to go 
through the difficult times. 

 



CONTENTS 
  Page 

THAI ABSTRACT ............................................................................................................................. iv 

ENGLISH ABSTRACT .......................................................................................................................v 

ACKNOWLEDGEMENTS ................................................................................................................. vi 

CONTENTS ..................................................................................................................................... vii 

LIST OF TABLES ........................................................................................................................... xiii 

LIST OF FIGURES .......................................................................................................................... xv 

List of APPENDIX ........................................................................................................................ xvii 

CHAPTER 1 INTRODUCTION ........................................................................................................ 1 

1.1 Rationales ........................................................................................................................... 1 

1.2 Conceptual framework ..................................................................................................... 3 

1.3 Research questions ........................................................................................................... 4 

1.4 Objectives ........................................................................................................................... 4 

1.5 Hypothesis .......................................................................................................................... 4 

CHAPTER 2 LITERATURE REVIEW ................................................................................................ 6 

2.1 Chronic kidney disease ..................................................................................................... 6 

2.1.1 Prevalence of chronic kidney disease ................................................................ 6 

2.1.2 Definition of chronic kidney disease ................................................................... 6 

2.1.3 Classification of chronic kidney disease by estimated glomerular 
filtration rates .......................................................................................................... 7 

2.1.4 Estimation of glomerular filtration rates ............................................................ 8 

2.1.4.1 Chronic Kidney Disease Epidemiology Collaboration creatinine 
equation ...................................................................................................... 8 

2.1.4.2 Thai eGFR formula ..................................................................................... 9  

 



 viii 

  Page 

2.1.5 Co-diseases and complications of chronic kidney disease .......................... 10 

2.1.5.1 Hypertension and diabetes ................................................................... 10 

2.1.5.2 Cardiovascular disease ........................................................................... 10 

2.1.5.3 Dyslipidemia ............................................................................................. 10 

2.1.5.4 Mineral and bone disorders .................................................................. 11 

2.1.5.5 Anemia ....................................................................................................... 12 

2.1.6 Management of co-diseases and complications of chronic kidney 
disease .................................................................................................................... 13 

2.1.6.1 Blood pressure control in CKD ............................................................. 13 

2.1.6.2 Glycemic control in CKD ........................................................................ 13 

2.1.6.3 Management of hyperlipidemia in CKD .............................................. 13 

2.1.6.4 Management of anemia in CKD ............................................................ 14 

2.1.6.5 Management of mineral and bone disorders .................................... 14 

2.2 Inflammation, chronic kidney disease, and nutrition status................................... 15 

2.2.1 Inflammation and CKD ......................................................................................... 15 

2.2.2 Inflammation, chronic kidney disease, and nutrition status ........................ 15 

2.2.3 inflammation biomarkers .................................................................................... 16 

2.2.3.1 Interleukin-6 .............................................................................................. 16 

2.2.3.2 Tumor necrosis factor-α ........................................................................ 16 

2.3 Nutrition counseling program in chronic kidney disease ........................................ 17 

2.3.1 Nutrition guideline for chronic kidney disease ............................................... 17 

2.3.2 Dietary control ....................................................................................................... 17 

2.3.3 Conventional nutrition counseling .................................................................... 23  

 



 ix 

  Page 

2.3.4 Intensive nutrition counseling ............................................................................ 23 

2.3.5 Nutrition care process .......................................................................................... 23 

2.4 Transtheoretical model ................................................................................................. 24 

2.5 Clinical assessment tools .............................................................................................. 25 

2.5.1 Subjective Global Assessment ........................................................................... 25 

2.5.2 Anthropometry ...................................................................................................... 25 

2.5.3 Biochemical nutritional assessment.................................................................. 26 

2.6 Dietary assessment ......................................................................................................... 26 

2.6.1 Dietary recall .......................................................................................................... 26 

2.6.2 Dietary record ........................................................................................................ 27 

2.6.3 Food frequency questionnaire ........................................................................... 27 

CHAPTER 3  METHODOLOGY .................................................................................................... 28 

3.1  PART I  Investigation of the levels of serum inflammation biomarkers in 
predialysis CKD outpatients in various stages and healthy subjects.................... 28 

3.1.1 Study design ........................................................................................................... 28 

3.1.2 Sample size calculation ....................................................................................... 28 

3.1.3 Subjects................................................................................................................... 29 

3.1.4 Subject recruitment and approach ................................................................... 31 

3.1.5 Data collection ...................................................................................................... 31 

3.2 PART II Investigation of effectiveness of an intensive nutrition counseling on 
changing eating behavior, nutrition status related to CKD and its 
complications, eGFR, and inflammation biomarkers in CKD outpatients ........... 33 

3.2.1 Study design ........................................................................................................... 33 

3.2.2 Sample size calculation ....................................................................................... 33  

 



 x 

  Page 

3.2.3 Subjects................................................................................................................... 34 

3.2.4 Intervention ............................................................................................................ 37 

3.2.4.1 Routine nutrition counseling ................................................................. 37 

3.2.4.2 Intensive nutrition counseling ............................................................... 37 

3.2.5 Questionnaire......................................................................................................... 37 

3.2.6 Dietary record ........................................................................................................ 38 

3.2.7 Vital sign and blood pressure ............................................................................. 38 

3.2.8 Anthropometry measurement ........................................................................... 39 

3.2.8.1 Body weight and height ......................................................................... 39 

3.2.8.2 Skinfold thickness measurement ......................................................... 39 

3.2.8.3 Bioelectrical impedance analysis ......................................................... 39 

3.2.9 Determination of blood biochemistry .............................................................. 39 

3.2.9.1 Blood collection ...................................................................................... 39 

3.2.9.2 Biochemical parameters ......................................................................... 40 

3.2.10 Estimated glomerular filtration rate ................................................................ 40 

3.2.11 Determination of inflammation biomarkers .................................................. 40 

3.2.11.1Materials ................................................................................................... 40 

3.2.11.2 Chemicals ................................................................................................ 40 

3.3 Ethical consideration ...................................................................................................... 41 

3.3.1 Protection of welfare and safety of participants ............................................ 41 

3.3.2 Management of blood samples after the study ............................................ 41 

3.3.3 Withdrawal from the study ................................................................................. 42 

3.3.4 Management of confidential information and data ...................................... 42  

 



 xi 

  Page 

3.4 Significance and benefits ........................................................................................ 42 

3.5 Statistical Analysis ........................................................................................................... 42 

CHAPTER 4  RESULTS ................................................................................................................. 43 

4.1 Inflammation biomarkers in pre-dialysis CKD outpatients comparing to 
healthy subjects .............................................................................................................. 43 

4.1.1 Characteristics of subjects ................................................................................... 43 

4.1.2 Blood biochemistry .............................................................................................. 45 

4.1.3 Inflammation biomarkers .................................................................................... 48 

4.1.4 Dietary intakes in pre-dialysis CKD outpatients .............................................. 48 

4.2 Effectiveness of intensive nutrition counseling for pre-dialysis CKD .................... 52 

4.2.1 Questionnaire validation ..................................................................................... 52 

4.2.2 Characteristics ........................................................................................................ 52 

Table 4.7 Participant characteristics of a randomized control trial of 
nutrition counseling intervention for 24 weeks ............................................. 56 

Table 4.9 Body compositions in the CKD patients during 24-week of the 
nutrition counseling programs ........................................................................... 58 

4.2.3 Medications ............................................................................................................ 59 

4.2.4 Blood biochemistry and inflammation biomarkers ....................................... 59 

Table 4.11 Blood and urine biochemistries of the CKD patients treated with 
different nutrition counseling ............................................................................ 61 

Table 4.12 Fasting blood sugar and lipid profiles of the CKD patients during 
24-week nutrition counseling ............................................................................. 62 

Table 4.13 Inflammation bilmarkers, albumin, and urine biochemistries of 
the CKD patients during 24-week nutrition counseling ................................ 63  

 



 xii 

  Page 

Table 4.14 Blood electrolytes and minerals of the CKD patients during 24-
week nutrition counseling .................................................................................. 64 

4.2.7 correlation .............................................................................................................. 73 

CHAPTER 5  DISCUSSION ........................................................................................................... 79 

CHAPTER 6  CONCLUSION ......................................................................................................... 83 

CHAPTER 7  LIMITATION AND FUTURE STUDY ...................................................................... 84 

7.1 Limitations ........................................................................................................................ 84 

7.2 Further studies ................................................................................................................. 84 

REFERENCES ................................................................................................................................. 85 

VITA .............................................................................................................................................. 143 

 



LIST OF TABLES 

Table 2. 1 Criteria for chronic kidney disease (ใส่เลข reference Reference: KDOGI 
(2013)) ............................................................................................................................................. 7 

Table 2. 2 Comparisons of CKD stages and glomerular filtration rate categories ( ) 
(ใส่เลข reference Reference: KDOGI (2013) ............................................................................... 8 

Table 2. 3 Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equations 
for the eGFR calculation (…)(ใส่เลข reference) ............................................................................... 9 

Table 2. 4 Recommendations for adults with predialyisis CKD (NKF-K/DOQI 2000) ..... 19 

Table 2. 5 Recommendations on macronutrients for adults with predialyisis CKD ..... 21 

Table 2. 6 Recommendations on vitamins and minerals for adults with predialyisis 
CKD ................................................................................................................................................ 22 

 
Table 3. 1 Inclusion and exclusion criteria for enrolling healthy subjects ..................... 29 

Table 3. 2 Inclusion and exclusion criteria for enrolling CKD outpatient subjects ....... 30 

 
Table 4. 1 Characteristics of healthy subjects and patients with CKD ............................ 43 

Table 4. 2 Blood biochemistry of healthy subjects and patients with CKD................... 47 

Table 4. 3 Dietary intakes per day of healthy subjects and patients with CKD ............ 50 

Table 4. 4 Dietary mineral and cholesterol intake as percentages of 
recommendations ...................................................................................................................... 51 

Table 4. 5 Content validation results of questionnaire related to eating 
behavior, knowledge, attitude, and stages of changes in CKD .................................. 53 

Table 4. 6 characteristic ........................................................ Error! Bookmark not defined. 

Table 4.7 biochemistry .......................................................... Error! Bookmark not defined. 

Table 4.8 dietary intake ......................................................... Error! Bookmark not defined. 

file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912674
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912675
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912676


 xiv 

Table 4.9 Dietary knowledge of stage 2 CKD patient...... Error! Bookmark not defined. 

Table 4.10 Dietary knowledge of stage 3 CKD patient ... Error! Bookmark not defined. 

Table 4.11 Dietary knowledge of stage 4 CKD patient ... Error! Bookmark not defined. 

Table 4.12 Protein intake of stage 2 CKD patient ............ Error! Bookmark not defined. 

Table 4.13 Protein intake of stage 3 CKD patient ............ Error! Bookmark not defined. 

Table 4. 14 Protein intake of stage 4 CKD patient ........... Error! Bookmark not defined. 

 
 
 

file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912677
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912678
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912679
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912680
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912681
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457912682


xv 

LIST OF FIGURES 

Figure 1. 1 Conceptual framework ............................................................................................ 3 

 
Figure 3. 1 A study design for developing an intensive nutrition counseling for 
controlling dietary intake and improving inflammatory status in pre-dialysis CKD 
out-patients (PART I and PART II) ............................................................................................ 32 

Figure 3. 2  A study design for Investigating the adaptation of nutrient intake 
affect to the plasma oxidative biomarker levels in Thai predialysis CKD patients 
during receiving routine nutrition counseling (PART II; Control group) ............................ 35 

Figure 3. 3  A study design for Investigating the adaptation of nutrient intake 
affect to nutrition status, the plasma oxidative biomarker levels, dietary eating 
behavior and knowledge in Thai predialysis CKD patients during receiving 
intensive nutrition counseling (PART II; Intervention group) .............................................. 36 

 
Figure 4. 1  Flowchart of the participant progression through randomized 
controlled trial ............................................................................................................................ 54 

Figure 4. 2 Correlation between viceral fat and tHGFR ...................................................... 73 

Figure 4. 3 Correlation between creatinine and thGFR ...................................................... 73 

Figure 4. 4 Correlation between basal metabolic rate and muscle mass ...................... 74 

Figure 4. 5 Correlation between basal metabolic rate and visceral fat .......................... 74 

Figure 4. 6 Correlation between basal metabolic rate and TNF-α .................................. 75 

Figure 4. 7 Correlation between IL6 and TNF-α .................................................................. 75 

Figure 4. 8 Correlation between total fat and muscle mass ............................................. 76 

Figure 4. 9 Correlation between total fat and creatinine ................................................... 76 

Figure 4. 10 Correlation between muscle mass and visceral fat ...................................... 77 



 xvi 

Figure 4. 11 Correlation between muscle mass and TNF-α .............................................. 77 

Figure 4. 12 Correlation between TNF-α and visceral fat .................................................. 78 

 
 
 



xvii 

List of APPENDIX 

APPENDIX  1 Ethical Approval .............................................................................................. 96 

APPENDIX  2 Standard Operating Procedure ................................................................... 99 

APPENDIX  3 Questionnaire ................................................................................................. 106 

APPENDIX  4 Food Record .................................................................................................... 117 

APPENDIX  5 Booklet .............................................................................................................. 119 

APPENDIX  6 Leaflet ............................................................................................................... 121 

APPENDIX  7 Sampling Sheet .............................................................................................. 126 

APPENDIX  8 ............................................................................ Error! Bookmark not defined. 

APPENDIX  9 Table  drug use in patient ........................ Error! Bookmark not defined. 

.APPENDIX  10 Correlation ................................................. Error! Bookmark not defined. 

APPENDIX  11Content validation results of questionnaire ........................................ 136 

 

file:///C:/Users/User/Desktop/intensive.docx%23_Toc457911468
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457911469
file:///C:/Users/User/Desktop/intensive.docx%23_Toc457911470


1 

CHAPTER 1 
INTRODUCTION 

1.1 Rationales    

Chronic kidney disease (CKD) is recognized as a major health problem in 
Thailand and worldwide. The numbers of CKD patients continue to rise and 
nowadays, the incidence of CKD in many countries is approximately 200 cases per 
million per year and up to 400 cases per million in the United State, Taiwan, and 
some regions in Europe, such as Greece, Turkey, and Luxembourg (1). 

The progression of CKD is related to hypertension, diabetes mellitus, 
glomerulonephritis, severity and rate of kidney damage, genetic factors, and non-
traditional risk, such as inflammation and oxidative stress.  The main diseases leading 
to chronic kidney disease are diabetes and high blood pressure.  High blood pressure 
and high blood sugar may damage many organs, including kidneys, heart, blood 
vessels, nerves, and eyes.  The presence of CKD is associated with increasing number 
of patients with diabetes and cardiovascular diseases (1, 2).  Recently, the Kidney 
Disease Improving Global Outcome (KDIGO) has classified CKD into 5 stages based on 
the presence of kidney damage (albuminuria) or the decreased kidney function 
expressed by glomerular filtration rate (GFR)(3).  On the basis of the kidney function, 
the GFR values of patients with CKD stage 1 (G1), stage 2 (G2), stage 3 (G3a, G3b), 
stage 4, and stage 5 are equal or more than 90, 60 - 89, 30 - 59, 15 - 29, and less 
than 15 milliliters per minute per 1.73 m2, respectively (4). When the kidney filtration 
rate less than 15 milliliters per minute per 1.73 m2; or known as end-stage renal 
disease, it can be treated by dialysis and transplantation (1, 3).  

The survey in 2008, Thailand has prevalence of chronic kidney disease 
significantly higher than Australia (5).  Overall CKD prevalence in Thailand is 
approximately 17.5% and it was related to age and regions.  It was reported that the 
stage 3 of CKD was the most abundant finding with the highest rate in Bangkok and 
found mainly in female (6).  Increased prevalence of kidney failure and early stages 
of chronic kidney disease, and expensive costs of renal-replacement therapy 
including dialysis and transplantation, set up a crucial public health problem along 
facing with financial crises.  According to National Health Security Office of Thailand, 
the budget of 2.5 billion baht has been allocated to renal-replacement therapy with 
8,000 patients receiving hemodialysis and 4,000 receiving peritoneal dialysis in which 
demand for renal treatment would require a large increase in funding (7). 
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Inflammation, a non-traditional risk, plays a role in the progression of CKD (8) 
and increases cardiovascular mortality in CKD patients with uremia (9, 10).  It was 
reported that the level of C-reactive protein, an inflammatory biomarker, was 
increased in patients with CKD stage 3 (11, 12).  Beside medical treatment, dietary 
control for CKD also plays a crucial role for delay the progression and decreases the 
complications.  In end stage renal disease (ESRD) patients, an educational program 
may be effective to avoid emergent initiation in renal replacement therapy planning 
group and maintain biochemical parameters (13).  The educational program should  
cover a plan of treatment, daily-life instructions, and dietary intake 
recommendations, and provide sufficient information before dialysis initiation.  In 
2001, Cliffe et al. reported that after 6 months of nutrition counseling in 11 patients, 
all anthropometric and biochemical measures of nutritional status were stable or 
improved over the course of the study, and mid arm muscle circumference 
increased significantly (14).  Another randomized control trial study showed greater 
improvement in energy and protein intake, and Subjective Global Assessment (SGA) 
in the intervention group while C-reactive protein (CRP) levels were no significant 
difference (15).  However, there is a limit study of the relation between the change 
of dietary intake and improvement of inflammatory status in CKD which is one of the 
target outcomes of nutrition counseling for CKD.  Therefore, this study aimed to 
investigate the inflammatory status of CKD outpatients and develop an intensive 
nutrition counseling for CKD in order to help CKD outpatients for controlling dietary 
intake and improving the inflammatory status in the long run. 
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1.2 Conceptual framework   
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1.3 Research questions 

Part 1 
1. Are the plasma inflammation biomarker levels of Thai predialysis CKD 

outpatients in each stage different?  
2. Are the plasma inflammation biomarker levels of Thai predialysis CKD 

outpatients higher than those of healthy subjects?  
Part 2 

1. Can an intensive nutrition counseling for controlling dietary intake in CKD 
outpatients help Thai predialysis CKD outpatients to change eating behavior 
and improve nutrition status? 

2. Do plasma inflammation biomarker levels of Thai predialysis CKD 
outpatients able to follow the instruction based on the Intensive nutrition 
counseling significantly reduce after six months? 

3. Are there the inverse relationships between eGFR and serum TNF- or IL-6 
of Thai predialysis CKD outpatients? 

1.4 Objectives  
1. To investigate and compare the levels of plasma inflammation biomarkers in 

various stages of Thai predialysis CKD outpatients with those of healthy 
subjects 

2. To develop and provide an intensive nutrition counseling for controlling 
dietary intake in Thai predialysis CKD outpatients 

3. To investigate effectiveness of an intensive nutrition counseling on changing 
eating behavior, nutrition status related to CKD and its complications, eGFR, 
and inflammation biomarkers in Thai predialysis CKD outpatients for six 
months 

1.5 Hypothesis 

1. Plasma inflammation biomarker levels in each stage of Thai predialysis CKD 
outpatients are different. 

2. Plasma inflammation biomarker levels in each stage of Thai predialysis CKD 
outpatients are higher those of healthy subjects. 

3. An intensive nutrition counseling for controlling dietary intake in CKD 
outpatients is able to help Thai predialysis CKD outpatients to change eating 
behavior and improve nutrition status 
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4. Plasma inflammation biomarker levels in Thai predialysis CKD outpatients 
able to follow the instruction based on the Intensive nutrition counseling will 
significantly reduce after six months. 

5. There are the inverse relationships between eGFR and serum TNF- or IL-6 of 
Thai predialysis CKD outpatients. 
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CHAPTER 2 
LITERATURE REVIEW 

2.1 Chronic kidney disease   

2.1.1 Prevalence of chronic kidney disease 
Thailand have rising incidence and prevalence of end stage kidney disease 

with over 100 case per million and 600 case per million respectively, every year (16). 
The research in 2010 showed the prevalence of CKD in Thais adult was 3.3%, 5.6%, 
7.5%, and 1.1% for stage 1, 2, 3, and 4. (6). About the region distribution, Bangkok 
had highest prevalence, northeast and north had higher prevalence than south and 
central of Thailand. 

2.1.2 Definition of chronic kidney disease 
Chronic kidney disease is defined as a term of reduction or disorders in kidney 

structure and functions. The definition of CKD is kidney damage in structural or 
functional for equal or more than 3 months or for equal or GFR are equal or less 
than 60 milliliters per minute per 1.73 m2 for equal or more than 3 months (4).  The 
conditions which may affect the kidney function are glomerulonephritis, 
malformations of fetus kidney, lupus, and other diseases affecting the immune 
system.  Also urinary tract obstructions including kidney stones, tumors, or an 
enlarged prostate gland in men, repeated urinary infections, or inherited diseases 
such as polycystic kidney disease causing large cysts to form in the kidneys and 
damaging the surrounding tissue are the causes of CKD in the long run (17).  

Kidney function is defined by glomerular filtration rate (GFR).  A normal level 
of GFR depends upon many factors such as age, sex, and body size (18).  Normal GFR 
in young adults is around 120 to 130 mL/min per 1.73 m2 and declines with age (18-
20).  In 2002, The National Kidney Foundation Kidney Disease Outcomes Quality 
Initiative (K/DOQI) classified CKD into 5 stages based on the presence of kidney 
damage (albuminuria) or the decreased kidney function expressed by GFR.  On the 
basis of the kidney function, the GFR values of patients with CKD stage 1, stage 2, 
stage 3, stage 4, and stage 5 are equal or more than 90, 60 - 89, 30 - 59, 15 - 29, and 
less than 15 milliliters per minute per 1.73 m2, respectively (4). The Nephrology 
Society of Thailand launched the Thai Clinical Practice Guideline for Pre-dialysis CKD 
2009 which defined the stages of CKD in Thais similar to those of K/DOQI (21),  
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The definition of CKD defined by the KDIGO 2012 Clinical Practice Guideline 
for the Evaluation and Management of Chronic Kidney Disease remains largely 
unchanged from the 2002 K/DOQI Clinical Practice Guidelines for Chronic Kidney 
Disease: evaluation, classification and stratification.  The current KDIGO guideline 
added the phrase “with implications for health” to clarify the definition and 
considered time dimension of > 3 months instead of > 3 months for cutting-point of 
CKD (Table 2.1).  However, the KDIGO 2012 guideline recommended combining 
causes, the level of organ function expressed as eGFR, and the degree of albuminuria 
for the classification of CKD.  The persistent albuminuria levels (categories A1 to A3) 
were combined with eGFRs to predict the risk of CKD progression defined as low risk, 
moderate increased risk, high risk, and very high risk, and guide the frequency of 
monitoring per year. 

 
Table 2. 1 Criteria for chronic kidney disease (3)  

Criteria Abnormalities of kidney structure or function 
Markers of kidney 
damage  
(one or more) 

- Albuminuria [albumin excretion rate (AER) > 30 mg/24 
hours; albumin-to-creatinine ratio (ACR) > 30 mg/g (> 3 
mg/mmol)] 

- Urine sediment abnormalities 
- Electrolyte and other abnormalities due to tubular 

disorders 
- Abnormalities detected by histology 
- Structural abnormalities detected by imaging 
- History of kidney transplantation 

Decreased GFR - GFR < 60 mL/min/1.73 m2 (GFR categories G3a–G5) 
* Either of the following present for > 3 months)           
  

2.1.3 Classification of chronic kidney disease by estimated glomerular filtration 
rates  

Based on the KDIGO 2012 CKD guideline, the eGFR were categorized into six 
levels (G1 to G5) in parallel to the stages of CKD (stage 1 to 5) classified by K/DOQI as 
shown in Table 2.2.  The G3 category equivalent to stage 3 was divided into two 
subgroups including G3a (GFR of 45 - 59 mL/min/1.73 m2) and G3b (GFR of 30 – 44 
mL/min/1.73 m2) as a result of the risks of mortality and other outcomes varying 
greatly between these groups (4, 22).  A normal level of GFR depends upon many 



 8 

factors, such as age, sex, and body size.  A normal GFR level in young adults is 
around 120 to 130 mL/min/1.73 m2 and declines with age (3) 
Table 2. 2 Comparisons of CKD stages and glomerular filtration rate categories (3) 

CKD 
stages 

Terms GFR 
category 

GFR  
(mL/min/1.73 m2) 

Terms 

Stage 1 Kidney damage 
with normal or 
GFR 

G1 > 90 Normal or high 

Stage 2 Kidney damage 
with mild GFR  

G2 60 - 89 Mildly decreased* 

Stage 3 Moderate GFR  G3a 45 - 59 Mildly to 
moderately 
decreased 

  G3b 30 - 44 Moderately to 
severely 
decreased 

Stage 4 Severe GFR G4 15 - 29 Severely 
decreased 

Stage 5 Kidney failure G5 < 15 Kidney failure 
* Relative to young adult level      
In the absence of evidence of kidney damage, neither GFR category G1 nor G2 fulfill the criteria for CKD. 

  

2.1.4 Estimation of glomerular filtration rates  
2.1.4.1 Chronic Kidney Disease Epidemiology Collaboration creatinine 
equation 

There are several equations to calculate eGFR.  In 2013, the 2009 Chronic 
Kidney Disease Epidemiology Collaboration (CKD-EPI) creatinine equation was 
recommended by KDIGO for reporting eGFR in adults.  However KDIGO mentioned 
that an alternative creatinine-based GFR estimating equation was acceptable if that 
equation had been shown to improve accuracy of GFR estimates compared to the 
2009 CKD-EPI creatinine equation.  

The 2009 CKD-EPI creatinine equation as follow(3, 23) 

 

GFR = 141 X min(Scr/K,1)α X max(Scr/K,1)-1.209 X 0.993Age  
X 1.018 (if female) X 1.15 (if black) 
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Whereas:  
 SCr is serum creatinine in mg/dL 
 K is 0.9 for males and 0.7 for females  
 α is -0.411 for males and -0.329 for females  
 min indicates the minimum of SCr/K or 1  
 max indicates the maximum of SCr/K or 1 

Table 2. 3 Chronic Kidney Disease Epidemiology Collaboration (CKD-EPI) equations for 
the eGFR calculation (23) 

Gender Serum creatinine level Equations  

 Male  < 0.7 eGFR = 144 x (SCr/0.7)-0.329 x (0.993)Age  

> 0.7 eGFR = 144 x (SCr/0.7)-1.209 x (0.993)Age 

Female  < 0.7 eGFR = 141 x (SCr/0.9)-0.411 x (0.993)Age 

> 0.7 eGFR = 141 x (SCr/0.9)-1.209 x (0.993)Age 

Recently, the Nephrology Society of Thailand published a revised version of 
the CKD guideline called the Clinical Practice Recommendation for the Evaluation 
and Management of Chronic Kidney Disease in Adults 2015.  This updated version of 
NST:2015 recommends the 2009 CKD-EPI creatinine equation for estimating eGFR in 
Thais.  The NST:2015 also allows using the Thai estimated GFR equation as a 
reciprocal equation to the 2009 CKD-EPI creatinine equation (23) 

2.1.4.2 Thai eGFR formula 

In 2011, Praditpornsilpa et al introduced the Thai estimated glomerular 
filtration rate for calculating eGFR for Thais. The sensitivity and specificity of the Thai 
eGFR equation were 64.9% & 75.5%, 85.1% & 71.2%, 97.9% & 89.1%, and 82.8% & 
96.5% for stage 1, stage 2, stage 3, and stage 4&5, respectively.  The Thai eGFR for 
Thais was recognized by the Nephrology Society of Thailand in 2015 as a reciprocal 
equation to the CKD-EPI creatinine equation as mention in 2.1.4.1.  The Thai eGFR 
formula was expressed as below (24, 25) 

eGFRThais (mL/min/1.73 m2)     =  375.5 x SCrEnz
(-0.848) x Age(-0.364) x 0.712 (if female) 

Whereas:  Crenz is serum creatinine in mg/dL r2 = 0.869 
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2.1.5 Co-diseases and complications of chronic kidney disease 

2.1.5.1 Hypertension and diabetes 
Hypertension and diabetes are two common co-diseases of CKD.  Diabetes is 

associated with adverse outcomes in all stages of CKD.  Moreover, lower fasting 
plasma glucose and/or glycated hemoglobin levels are associated with lower risk of 
all cause and cardiovascular death in individuals with moderate to severe renal 
impairment (26). Hypertension is a traditional cardiovascular risk factor which 
contributes to the cardiovascular disease associated with CKD.  Patients with 
hypertension increased risk of new or periodic cardiovascular events in stage 2–3 CKD 
(27).  The KDIGO guidelines recommend target blood pressure equal or less than 
140/90 mmHg for all patients with kidney disease and less than 125/75 mmHg for 
patients with proteinuria greater than 30 mg/24hr (28).  

2.1.5.2 Cardiovascular disease 
In patients with end stage renal disease, the increased cardiovascular risk has 

been well recognized in clinical practices and studies. It was estimated that mortality 
rates caused by cardiovascular diseases among dialysis patients were tend to one 
hundred folds higher than age - and sex - matched individuals in the general 
population (29). 

Anemia and hypertension are two CKD associated complications, offered to 
play a role in the development of left ventricular hypertrophy (LVH) which rises in 
relation to progressively lower levels of eGFR (30).  Smoking is also associated with 
increased mortality and incidence of heart failure among stage 5 CKD patients (31).  
Inflammation is a non-traditional risk factor believed to play a role in mediating 
cardiovascular risk in CKD (25)  Markers of inflammation are often raised in CKD 
patients and are predictive of cardiovascular risk in this population(32).  Some studies 
have found that high serum C-reative protein (CRP) was an independent predictor of 
all cause and cardiovascular mortality after adjusted for confounding variables (33, 
34).  Proteinuria, a reliable marker of renal impairment, is associated with an 
increased risk for cardiovascular disease and early cardiovascular mortality in patients 
with and without diabetes and hypertension (35). 

2.1.5.3 Dyslipidemia 
Dyslipidemia is prevalent in CKD patients and is a major risk factor for 

cardiovascular morbidity and mortality(33). Overall, the incidence of hyperlipidemia 
rises as renal function declines, with the degree of hypertriglyceridemia and elevation 
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of LDL cholesterol being proportional to the severity of renal(33).  Several factors 
contribute to the development dyslipidemia associated with chronic renal 
impairment.  Patients with CKD have a reduction in the activity of lipoprotein lipase 
and hepatic triglyceride lipase.  This interferes with uptake of rich-triglyceride 
lipoproteins, apolipoprotein B by the liver and in peripheral tissue, yielding increased 
circulation of these atherogenic lipoproteins(36).   

Hypercholesterolemia in nephrotic syndrome is thought to be due to 
increased production and decreased catabolism of lipoproteins. The degree of 
lipoprotein abnormality is roughly proportional to the amount of proteinuria and 
inversely proportional to serum albumin levels.  However, infusions of albumin or 
dextran both normalize lipoprotein concentrations, suggesting that oncotic pressure 
changes rather than hypoalbuminemia signals increased lipoprotein synthesis by the 
liver.  Additional data supporting this hypothesis is derived from in-vitro experiments 
demonstrating direct stimulation of increased hepatic apolipoprotein-B gene 
transcription in cells exposed to reduced oncotic pressure (37).  Previous studies also 
suggested that hyperparathyroidism and the accumulation of calcium in pancreatic 
islet cells likely contribute to dyslipidemia of CKD as well (38).  A relationship 
between total cholesterol levels and coronary heart disease (CHD) mortality as the 
primary outcome also has not been clearly established.  In fact, several 
observational studies of stage 5 kidney disease patients suggested that lower total 
cholesterol levels were associated with higher mortality rate. For example, in a 
recent 10-year prospective study the importance of total cholesterol levels on 
mortality was evaluated in 1,167 of stage 5 kidney disease patients (49).  
Hypercholesterolemia (total cholesterol levels > 200 mg/dL) was associated with the 
increased mortality rate.  Further studies are needed to evaluate whether low 
cholesterol identifies a subgroup of more severely ill patients or whether 
inflammation and/or malnutrition are confounding variables. 

2.1.5.4 Mineral and bone disorders 

Phosphate excretion and 1-α-hydroxylation of vitamin D primary occur in 
kidney. Chronic kidney disease patients develop hyperphosphatemia because of 
inadequate 1, 25 dihydroxy - vitamin D levels and a reduction in renal phosphate 
excretion.  Insufficient 1, 25 dihydroxy - vitamin D reduces calcium absorption.  Low 
levels of serum calcium ion lead to increase in secretion of parathyroid hormone and 
thus increase in serum calcium levels by enhancing bone reabsorption and 
promoting 1-α-hydroxylation of 25-hydroxy vitamin D synthesized by the liver(33).   
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Changes in bone architecture can be caused by either a high bone turnover 
state or a low bone turnover state.  There are four types of renal osteodystrophy 
diagnosed in CKD patients.  Firstly, osteitis fibrosa cystica is associated with high bone 
turnover and secondary hyperparathyroidism. Secondly, osteomalacia is a state of 
low bone turnover and inadequate mineralization related to diminished vitamin D 
synthesis.  Thirdly, adynamic bone disorder is characterized by a low bone turnover 
from excessive suppression of the parathyroid glands. Lastly, a mixed osteodystrophy 
is presented with elements of both high and low bone turnover (39) The 
predominant types of renal osteodystrophy and CKD-mineral and bone disorders 
change between pre-dialysis and ESRD patients.  In pre-dialysis patients, a high bone 
turnover is the most prevalence of bone diseases.  In contrast, a low bone turnover 
predominates in dialysis patients (39).  The causes of this prevalent bone phenotype 
result from over suppression of parathyroid hormone and high calcium dialysate 
concentrations (40). 

Acidosis, the suppressive effect of phosphate maintenance on renal synthesis 
of 1, 25 dihydroxyvitamin D synthesis, and absence of the physiologic inhibitory 
effect of vitamin D on parathyroid hormone secretion are also minor factors that 
contribute to the low turnover bone disease in CKD patients (41). 

Chronic kidney disease - associated mineral bone disorders significantly 
increase mortality in CKD patients.  In fact, hyperphosphatemia is one of the most 
important risk factors associated with cardiovascular disease in CKD patients (42). 
Patients on hemodialysis who have a plasma phosphorus level above the K/DOQI 
guideline target levels have a 40 percentages of higher mortality rate when 
compared to those having target levels (43). 

2.1.5.5 Anemia 
A normochromic, normocytic anemia usually attends progressive CKD, and 

the overall prevalence of CKD - associated anemia is approximately 50 percentages 
(25).  Although anemia may be diagnosed in patients at any stage of CKD, there is a 
strong correlation between the prevalence of anemia and the severity of CKD.  One 
quarter of stage 1 CKD patients, a half of CKD stages 2, 3, and 4, and three quarters 
of CKD patients starting dialysis suffered from anemia (25). Hence, primary care to 
diagnose and control anemia in CKD patients provides play an important role. 

Anemia in CKD rises morbidity and mortality from cardiovascular 
complications, such as angina, left ventricular hypertrophy and worsening heart 
failure (44).  These complications may make renal function worsen and lead to a 
vicious cycle termed the “cardio - renal anemia syndrome” (33).  Left ventricular 
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hypertrophy is associated with decreased survival of patients on dialysis.  In addition, 
anemia is an independent predictor of death in stable coronary artery disease 
patients with CKD (45). 

There are many mechanisms causing anemia in CKD, such as iron, folate, or 
vitamin B12 deficiency, gastrointestinal bleeding, severe hyperpara-thyroidism, 
systemic inflammation, and shortened red blood cell survival. However, 
erythropoietin synthesis is the most important specific risk factor causing CKD - 
associated anemia.  Erythropoietin is a glycoprotein secreted by the kidney interstitial 
fibroblasts.  It is essential for the growth and differentiation of red blood cells in the 
bone marrow (46).  In CKD, tubular atrophy generates tubulointerstitial fibrosis, which 
cooperation renal erythropoietin synthetic capacity and results in anemia (33). 

2.1.6 Management of co-diseases and complications of chronic kidney disease 

2.1.6.1 Blood pressure control in CKD 
  The KDIGO 2012 CKD guideline suggests that in both diabetic and non-diabetic 
adults with CKD with urine albumin excretion of > 30 mg/24 hours should maintain a 
BP that is consistently < 130/80 mmHg.  If urine albumin excretion below 30 mg/24 
hours, a consistently < 140/90 mmHg of BP is recommended.  Antihypertensive 
agents, such as angiotensin converting enzyme-inhibitors (ACE-Is) or angiotensin 
receptor blockers (ARBs) as well as a low-dose diuretic are recommended. The ARB 
or ACE-I is suggested to be used in diabetic adults with CKD and urine albumin 
excretion 30–300 mg/24 hours or in both non-diabetic and diabetic adults with CKD 
and urine albumin excretion > 300 mg/24 hours.  However, it is not recommended 
combining an ACE-I with ARBs to prevent progression of CKD as a result of insufficient 
evidence (3, 8) 

2.1.6.2 Glycemic control in CKD 
Besides controlling blood sugar, the KDOGI also recommends a target 

hemoglobin A1c (HbA1c) of ~ 7.0% or 53 mmol/mol in diabetic kidney disease.  This 
HbA1c level helps to prevent or delay progression of the microvascular complications 
of in type 2 diabetic patients.  In CKD patients at risk of hypoglycemia, an HbA1c 
target of below 7.0% is not recommended.  In contrast, an HbA1c target above 7.0% 
in individuals with comorbidities or limited life expectancy and risk of hypoglycemia 
need to be considered (3) 

2.1.6.3 Management of hyperlipidemia in CKD 
All CKD patients are considered at increased risk for cardiovascular disease.  A 



 14 

complete fasting lipid profile with assessment of total cholesterol, LDL-cholesterol, 
HDL-cholesterol, and triglyceride levels should be included in the evaluation of all 
adult patients with CKD and hyperlipidemia.  Individuals with elevated cholesterol or 
other forms of hyperlipidemia should undergo evaluation for secondary 
dyslipidemias before initiation of lipid lowering therapy (47).  The KDIGO 2012 
guideline recommends treatment with a statin in pre-dialysis CKD adults aged > 50 
years with eGFR > 60 mL/min/1.73 m2 (GFR categories G1-G2) and statin or 
statin/ezetimibe combination in those with eGFR < 60 mL/min/1.73 m2 (GFR 
categories G3a-G5) (3). Maintenance of LDL < 100 mg/dL was used to be 
recommended in the CKD stage 5 by K/DOQI Clinical Practice Guidelines for Managing 
Dyslipidemias in Chronic Kidney Disease.  Recently, the KDIGO 2012 guideline 
suggested to treat according to a ‘‘fire-and-forget’’ strategy in steady of a “treat-to-
target” strategy.  It is emphasized that LDL-C no need to measure unless the results 
would alter management.   

The CKD patients may achieve LDL or triglyceride goals via implementation of 
therapeutic lifestyle changes.  Dietary modification with dietitian consultation 
combined with regular physical activity, alcohol reduction, and smoking cessation is 
recommended for CKD (3) 

2.1.6.4 Management of anemia in CKD 
The hemoglobin concentration is suggested to use for evaluation of anemia in 

CKD people.  Frequency of Hb measurement depends upon the progression of CKD.   
It is recommended to determine the Hb concentration at least twice per year in 
people with eGFR < 30 mL/min/1.73 m2 (GFR categories G4-G5) and at least annually 
in people with eGFR 30 – 59 mL/min/1.73m2 (GFR categories G3a-G3b).  Identification 
of anemia in adults with CKD when the Hb concentration is below 13.0 g/dL or 130 
g/L in males and below 12.0 g/dL or 120 g/L in females(3) Maintenance of 
hemoglobin ~10–12 g/dL (42).  

2.1.6.5 Management of mineral and bone disorders 
  The levels of serum calcium, phosphate, PTH, and alkaline phosphatase 
activity should be investigated at least once in patients with GFR categories G3b - G5 
(eGFR < 45 mL/min/1.73 m2).  Serum phosphate concentrations should maintain in 
the normal range.  If the levels of intact PTH above the upper normal limit of the 
assay, hyperphosphatemia, hypocalcemia, and vitamin D deficiency are 
recommended to investigated.  However, bone mineral density measurement is 
suggested that is unhelpful and the information may be misleading.  Therefore, it is 
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not recommended to perform routinely in CKD patients with GFR categories G3b-
G5(3)  

2.2 Inflammation, chronic kidney disease, and nutrition status 

2.2.1 Inflammation and CKD 
Inflammation plays a major role in the pathophysiology of atherosclerosis 

which is one of CKD complications.  Acute and chronic pro-inflammatory states that 
show in CKD and ESKD are related to morbidity and mortality (8).  In 2006, Stenvinkel 
found an inverse relationship between GFR and inflammatory biomarkers such as 
CRP and TNF-α.   

Chronic inflammation is a common phenomenon in European and North 
American CKD patients (48-50) but the prevalence of inflammation seems to be 
lower in Asian CKD patients (51, 52).  This suggests that genetic factors or cultural 
habits such as food intake may affect inflammatory responses in dialysis patients.  
Recent studies suggest that a reduction of kidney function itself may be associated 
with an inflammatory response, both in mild and moderate to severe CKD (53-55)  

Traditional mediators of chronic inflammation in adult CKD and ESKD patients 
include hypoalbuminemia, malnutrition, atherosclerosis, and lipopoly-saccharides 
(56).  Oxidation also promotes inflammation in CKD and ESKD as recent evidence 
shows that advanced glycation end products (AGEs) and advanced oxidation protein 
products (57).  The study in Canada found that a higher HbA1c level of more than 9% 
associated with the excess risk of kidney failure (58).  Also the study in West Virginia, 
population-based cohort of up to 4,926 patients with cross-sectional analyses, found 
that CRP, TNF-  receptor, IL-6 positively associated with the prevalence of CKD.  
After 15 years of follow-up, only TNF-  receptor, IL-6, and white blood cell (WBC) 
count were positively associated with incidence of CKD (59). 

2.2.2 Inflammation, chronic kidney disease, and nutrition status 
Protein-energy malnutrition also related to inflammation. The study in nine 

hundred hemodialysis (HD) patients for five year reported that patients with a fair or 
poor appetite were found to have lower albumin and hemoglobin levels and higher 
CRP and cytokines in their blood.  In addition, they had lower quality of life, and 
more hospitalizations and higher death rate than patients with a good or very good 
appetite (60).   
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2.2.3 inflammation biomarkers  

2.2.3.1 Interleukin-6    
Interleukin-6 (IL-6) is an interleukin that acts as both a pro-

inflammatory cytokine and an anti-inflammatory myokine. In humans, it is encoded 
by the IL6 gene. Interleukin 6 is secreted by T cells and macrophages to stimulate 
immune response, e.g. during infection. In addition, osteoblasts secrete IL-6 to 
stimulate osteoclast formation. Smooth muscle cells in the tunica media of many 
blood vessels also produce IL-6 as a pro-inflammatory cytokine. The tole of IL-6 as 
an anti-inflammatory cytokine is mediated through its inhibitory effects on TNF-α and 
IL-1, and activation of IL-1Ra and IL-10. 

Interleukin-6 plays a pivotal role in inflammation, being the most powerful 
inducer of the hepatic acute-phase response. The IL‐6 system promotes 
inflammatory events through the activation and proliferation of lymphocytes, 
differentiation of B cells, leukocyte recruitment and the induction of the acute‐phase 
protein response in the liver [2]. Chronic inflammation is increasingly recognized as 
an important issue due to its role in various pathological states, such as 
cardiovascular disease, obesity, diabetes, cancer and malnutrition [2]. Significant 
epidemiological information has recently linked plasma IL‐6 to cardiovascular 
morbidity and mortality in non‐renal patient groups [3]. Also, in ESRD patients an 
elevated IL‐6 level is a strong predictor of poor outcome [4] 

2.2.3.2 Tumor necrosis factor-α    

Tumor necrosis factor- α (TNF-α) is one of the cytokines that make up the 
acute phase reaction. This cytokine involved in systemic inflammation. It is produced 
chiefly by activated macrophages, although it can be produced by many other cell 
types such as CD4 lymphocytes, NK cells,neutrophils, mast cells, eosinophils, and 
neurons. Tumor necrosis factor TNF-α is a potent proinflammatory cytokine and an 
important mediator of inflammatory tissue damage. In addition, it has important 
immune-regulatory functions. Many experimental studies and clinical observations 
support a role for TNF-α in the pathogenesis of acute and chronic renal diseases. 
However, given its dual functions in inflammation and immune regulation, TNF-α 
may mediate both proinflammatory as well as immunosuppressive effects, 
particularly in chronic kidney disease and systemic autoimmunity. Interleukin-6 and 
TNF-α can be determined by the enzyme-linked immunosorbent assay (ELISA) 
method.  
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2.3 Nutrition counseling program in chronic kidney disease 
2.3.1 Nutrition guideline for chronic kidney disease  

A clinical nutrition practice guideline for predialysis CKD and hemodialysis was 
provided by K/DOQI since 2000. These guidelines provided recommendation related 
to the panels of nutritional measures, dietary energy intake (DEI), dietary protein 
intake (DPI), and Intensive nutritional counseling for nondialyzed patients (Table 2.4). 
However KDIGO 2012 and NST 2015 do not establish the guideline emphasize only 
nutrition issues, only some parts of these guideline provided recommendation for 
prevention and management of progression and complications of predialysis CKD 
related to nutrition, dietary modification, and lifestyle change (Appendix 4 and 5).  
Although there was one main recommendation (Recommendation 10) related to 
nutrition therapy in CKD presented in NST 2015, more recommendations in nutrient 
intake need to be provided The details in Recommendation 10 included relations of 
body weight, edema, blood pressure, and sodium intake, DEI, DPI, controlling energy, 
protein, potassium and sodium intake, monitoring of serum albumin and urine 
sodium, and suggestion for seeking nutritional counseling and behavior modification.  
In Thailand, the CKD clinical nutrition practice guideline for predialysis CKD has not 
been established for dietitians to use a reference to develop the nutrition care 
process for CKD patients.  

Recently, the Standards of Practice and Standards of Professional 
Performance for registered dietitian in generalist, specialty, and advanced practice in 
Nephrology Care were published by the Joint Standards Task Force of the Academy 
of Nutrition and Dietetics (AND) Renal Nutrition Dietetic Practice Group and the 
National Kidney Foundation Council on Renal Nutrition in 2009 via the evidence-
based library of the AND The update AND chronic kidney disease evidence-base 
nutrition practice guideline for CKD stages 3 to 5 recommend as shown in Table 2.5 
and Table 2.6  

2.3.2 Dietary control 
Diet control is an important part of kidney disease treatment plan.  Dietary 

recommendation may change overtime depending on kidney function.  Many 
nutrients are concerned in CKD patients such as sodium, potassium, phosphorus, 
calcium, fluids, some vitamins, and minerals. In general, fluids are not restricted in 
the early stage of CKD.  If kidney function decreases and edema, fluids are restricted 
(61). 
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The K/DOQI recommend low-protein diet providing 0.60 g protein/kg BW/day 
for non-dialysis ESRD patients.  If unable to maintain adequate energy intake, protein 
intake providing up to 0.75 g protein/kg BW/day is recommened. Clinical trials 
suggested that the preponderance of CKD patients ingesting a controlled low-protein 
diet providing 0.60 g protein/kg/day would maintain nutritional status.(62, 63) 
particularly if they receive higher energy intakes such as 35 kcal/kg BW/day (64).  
Some studies found that protein intake greater than 0.8 g protein/kg BW/day may 
reduce greater GFR rate comparison to a low-protein diet (65).  Recently, KDIGO 2012 
and NST 2015 recommended 0.80 g protein/kg BW/day for pre-dialysis patients.  
Some studies found that protein intake greater than 0.8 g protein/kg BW/day may 
reduce greater GFR rate comparison to a low-protein diet  Based on the Academy of 
Nutrition and Dietetics, approximately 0.6 – 0.8 g of protein/kg BW/day is 
recommended for stage 3-5 CKD patients. 
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Table 2. 4 Recommendations for adults with predialyisis CKD (NKF-K/DOQI 2000) 

Guideline 23   Panels of nutritional measures for nondialyzed patients 
For individuals with CRF (GFR <20 mL/min) protein energy nutritional status 

should be evaluated by serial measurements of a panel of markers including at least 
one value from each of the following clusters:  

(1) serum albumin;  
(2) edema-free actual body weight, percent standard (NHANES II) body weight, or 

subjective global assessment (SGA); and  
(3) normalized protein nitrogen appearance (nPNA) or dietary interviews and 

diaries. (Evidence and Opinion) 
- It is recommended that serum albumin and actual or percent standard body 

weight and/or SGA be measured every 1 to 3 months. 
- Dietary interviews and diaries and/or nPNA should be performed every 3 to 4 

months. 
- For patients with more advanced CRF (ie, GFR < 15 mL/min), concomitant illness, 

inadequate nutrient intake, deteriorating nutritional status, or frank malnutrition, 
more frequent monitoring may be necessary. 

Guideline 24   Dietary protein intake for nondialyzed patients 
- For individuals with chronic renal failure (GFR < 25 mL/min) who are not 

undergoing maintenance dialysis, the institution of a planned low-protein diet 
providing 0.60 g protein/kg/d should be considered. 

- For individuals who will not accept such a diet or who are unable to maintain 
adequate DEI with such a diet, an intake of up to 0.75 g protein/kg/d may be 
prescribed. (Evidence and Opinion) 

- When properly implemented and monitored, low-protein, high-energy diets 
maintain nutritional status while limiting the generation of potentially toxic 
nitrogenous metabolites, the development of uremic symptoms, and the 
occurrence of other metabolic complications. 

- Evidence suggests that low protein diets may retard the progression of renal 
failure or delay the need for dialysis therapy. 

- At least 50% of the dietary protein should be of high biologic value.  
- When patients with CRF consume uncontrolled diets, a decline in protein intake 

and in indices of nutritional status is often observed. 
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Guideline 25   Dietary energy intake (DEI) for nondialyzed patients 
The recommended DEI for individuals with chronic renal failure (CRF; GFR < 25 

mL/min) who are not undergoing maintenance dialysis is 35 kcal/kg/d for those who 
are younger than 60 years old and 30 to 35 kcal/kg/d for individuals who are 60 years 
of age or older. (Evidence and Opinion) 

- Energy expenditure of nondialyzed individuals with CRF is similar to that of 
healthy individuals.  

- Metabolic balance studies of such individuals indicate that a diet providing about 
35 kcal/kg/d engenders neutral nitrogen balance and maintains serum albumin 
and anthropometric indices. 

- Because individuals more than 60 years of age tend to be more sedentary, a 
lower total energy intake of 30 to 35 kcal/kg/d is acceptable. 

Guideline 26   Intensive Nutritional Counseling for Chronic Renal Failure (CRF) 
The nutritional status of individuals with CRF should be monitored at regular 

intervals. (Evidence) 
- A spontaneous reduction in dietary protein intake (DPI) and a progressive decline 

in indices of nutritional status occur in many nondialyzed patients with CRF. 
- The presence of protein-energy malnutrition at the initiation of maintenance 

dialysis is predictive of future mortality risk. 
- Interventions that maintain or improve nutritional status during progressive renal 

failure are likely to be associated with improved long-term survival after 
commencement of maintenance dialysis. 

- Because evidence of protein-energy malnutrition may develop before individuals 
require renal replacement therapy, regular monitoring (eg, at 1 to 3 month 
intervals) of the patient’s nutritional status should be a routine component of 
the care for the patient with CRF. 

- Nutritional status should be assessed more frequently if there is inadequate 
nutrient intake, frank protein-energy malnutrition, or the presence of an illness 
that may worsen nutritional status. 

Guideline 27   Indications for Renal Replacement Therapy  
In patients with chronic renal failure (eg, GFR < 15 to 20 mL/min) who are not 

undergoing maintenance dialysis, if protein-energy malnutrition develops or persists 
despite vigorous attempts to optimize protein and energy intake and there is no 
apparent cause for malnutrition other than low nutrient intake, initiation of 
maintenance dialysis or a renal transplant is recommended. (Opinion) 
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Table 2. 5 Recommendations on macronutrients for adults with predialyisis CKD 

Nutrients Recommendation for CKD stages 3 to 5  (GFR categories 3 to 5) 
Energy 25 to 35 kcal/kg of BW/day to achieve or maintain goal body weight 
Protein Protein Intake (eGFR < 50 mL per minute per /1.73m2)ab 

- 0.6 to 0.8 g/kg of BW/day with at least 50% HBV to 
potentially slow disease progression (particularly in patients 
with diabetes) and achieve or maintain adequate serum 
albumin 

Very-Low-Protein Intake (eGFR < 20mL per minute per 1.73m2)a 
- 0.3 to 0.5 g/kg of BW/day with addition of keto acid analogs 

to meet protein requirements may be recommended in 
adults with predialysis CKD without diabetes with an eGFR 
below 20 ml/minute/ 1.73m2 

- In international settings where keto acid analogs are 
available, a very-low protein-controlled diet may be 
considered.  

- International studies report that additional keto acid analogs 
and vitamin or mineral supplementation are needed to 
maintain adequate nutrition status for patients with CKD 
who consume a very-low-protein controlled diet. 

Protein Intake for Diabetic Nephropathya  
- 0.8 to 0.9 g/kg of BW/day; a level of 0.7 g protein/kg of 

BW/day may result in hypoalbuminemia. Protein-restricted 
diets were reported to improve microalbuminuria. 

Protein Intake for Kidney transplanta  
- 0.8 to 1.0 g/kg of BW/day; adequate, but not excessive, 

protein intake supports allograft survival and minimizes 
impact on comorbid conditions.  

Fat General population recommendation of < 30% of total calories 
from fat; emphasis on healthy fat sources 

Saturated fat Same as for general population;  < 7% of total fat 
Fiber Same as general population; 25 - 35 g/day 
Fluid  No restriction 
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Table 2. 6 Recommendations on vitamins and minerals for adults with predialyisis 
CKD 

Nutrients Recommendation for CKD stages 3 to 5  (GFR categories 3 to 5) 
Sodium General population recommendation of 2,400 mg/day 
Potassium < 2,400 mg/daya ; typically not restricted until hyperkalemia is 

present, then individualizedb 
Calcium No restrictionb .  A total elemental calcium intake including dietary 

calcium, calcium supplementation and calcium-based phosphate 
binders not exceeding 2,000 mg/daya 

Phosphorus 800 to 1,000 mg/day or 10 to 12 mg phosphorus/gram of proteina  
Typically not restricted until hyperphosphatemia is present, then 
individualized to maintain normal serum levels by diet and/or 
phosphate bindersb 

Vitamin B12,  
folic acid  
 

Recommend vitamin B12 and folic acid supplementation for 
anemia if 
MCV is over 100 ng per mL and  
serum levels of these nutrients are below normal values 
CKD patients have a predisposition for anemia and all potential 
causes should be investigated a 

Vitamin C  If the use of vitamin C supplementation is proposed as a method 
to improve iron absorption for adults with CKD who are anemic 
Recommend the DRI for vitamin C 
There is insufficient evidence to recommend the use of vitamin C 
supplementation above the DRI in the management of anemia in 
patients with CKD, due to risk of hyperoxalosisa 

Multivitamin  
supplement 

In adults with chronic kidney disease, including post- kidney 
transplant), with no known nutrient deficiency (biochemical or 
physical) and who may be at higher nutritional risk due to poor 
dietary intake and decreasing kidney function and determine your 
stage of kidney disease.  
-  Recommend or prescribe a multivitamin preparation.  
-  Sufficient vitamin supplementation should be recommended to 
maintain indices of adequate nutritional status. 
(Consensus/Conditional) a 
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Sodium is related to high blood pressure and kidney disease. Therefore, 
sodium consumption needs to limit.  Sodium is a minimal found naturally in food.  It 
is found in large amounts in table salt and processed foods that have added table 
salt such as seasoning, canned food, processed meat, salted snack, dehydrate food, 
and take-out food.  Potassium is an important mineral in the blood circulation 
helping muscles and heart work properly.  Restriction of high potassium food intake 
depends upon the stages of CKD and individual serum potassium level (61).   

The kidneys of CKD patients may not be able to remove enough phosphorus 
from blood circulation.  A high blood phosphorus level may cause itchy skin and the 
loss of calcium from bones and lead to osteoporosis and secondary 
hyperparathyroidism.  Phosphorus is found in large amount in dairy products, dried 
beans and peas, nuts and peanut butter, hot chocolate, beer, dark cola drink, hot 
dog and other processed meat products.  Therefore pre-dialysis CKD patient needs to 
avoid or reduce portion size of high phosphorus containing food products (61). 

2.3.3 Conventional nutrition counseling 
Nutrition counseling is a part of clinical care process.  In K/DOQI Clinical 

Practice Guidelines (2002), nutrition counseling should provide to patients with 
decreased dietary intake or malnutrition.  In 2006, Inaguma et al. study effect of an 
educational program.  They found that patients who received an educational 
program which included nutritional education could reduce incidence of 
complication before dialysis initiation (13). On the other hand, conventional nutrition 
counseling practices may not effective.  As NakornNayok and Srinakarinwirot 
University Hospital found that 91% of CKD patients lacked of knowledge and skill 
related to food and nutrition (66). 

2.3.4 Intensive nutrition counseling   
Some studies indicated that intensive nutrition counseling help maintain 

calorie intake and preserve markers of good nutrition as GFR declines (36, 63, 67-70).  
Intensive nutrition counseling may use different technique such as intensive 
education program (13, 22), telephone consultation (15, 71, 72), or transtheoretical 
model of behavior change (73).  Most of Intensive nutrition counseling are effective 
to improve nutrition status and increase physical activity. 

2.3.5 Nutrition care process  
The Nutrition Care Process (NCP) is a systematic approach providing patients 

with the high quality nutrition care. The NCP consists of four distinct interrelated 
steps as follows (74)  
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Step 1  Nutrition assessment:  It includes anthropometric measurements, 
nutrition-focused physical exam, documents information (such as 
food or nutrition-related history) biochemical data, and medical 
tests.  Data will be collected to identify a nutrition-related problem.  

Step 2  Nutrition diagnosis:  It is the new component in the nutrition care 
process. A nutrition diagnosis identifies and labels a specific 
nutrition problem that a dietetics professional is responsible for 
treating independently.  A nutrition diagnosis is often temporary, 
and with nutrition intervention the nutrition diagnosis perfectly 
resolves.  This statement is composed of three distinct 
components: the problem (P), the etiology (E) and the signs and 
symptoms (S). The PES statement is derived from the synthesis of 
information from the nutrition assessment data. 

Step 3  Nutrition Intervention:  there are four categories of nutrition 
intervention which have been identified, including food and/or 
nutrient provision, nutrition education, nutrition counseling, and 
coordination of care.  Dietitians will select the nutrition intervention 
that will be directed to the root cause or etiology of the nutrition 
problem and pointed at the signs and symptoms of the diagnosis. 

Step 4 Nutrition monitoring and evaluation: The final step of the process is 
monitoring and evaluation, which the dietitian uses to determine if 
the patient has achieved, or is making progress toward the planned 
goals. 

2.4 Transtheoretical model    
Transtheoretical model (TTM) has become one of the most widely accepted 

models of health behavior change (75).  One of the key constructs of the TTM is the 
stages of change.  Time spent in each stage can vary and recycling through a 
previous stage can occur.  Transtheoretical model divides the stages of change into 
five stages.  The first three stages describe the development of intention to take 
action, whereas the last two stages describe the process of intention to change as 
follows (76).    

1) Stage 1 Pre-contemplation: Participants are not thinking about or 
intending to change a problem behavior within six months.  Participants 
may not aware that behavior change is possible or beneficial or aware 
but choose not to pursue it.   
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2) Stage 2 Contemplation:  In this stage, participants actively consider 
making a change in behavior, weighing the advantages and disadvantages, 
or pros and cons of changing. They plan to change a problem behavior 
within the next six months.  

3) Stage 3 Preparation:  The commitment to change is made within the next 
thirty days.  

4) Stage 4 Action: In this stage, participants are actively engaged in modifying 
behavior within the past six months.  

5) Stage 5 Maintenance: Individuals are thought to be in the maintenance 
stage when they have successfully attained and maintained behavior 
change for at least six months.  While the risk for relapse is still present in 
this stage, it is less so, and as such individuals need to exert less effort in 
engaging in change processes.  

2.5 Clinical assessment tools 

2.5.1 Subjective Global Assessment 
Many of the tools in use are based on the parameters from the Subjective 

Global Assessment (SGA) developed and tested in a surgical patient population (77). 
The original SGA classified patients into three categories; well nourished, moderately 
undernourished, and severely undernourished indicated as A, B, or C, respectively 
(78).  Validation of SGA and objective measurements performed in 23 continuous 
ambulatory peritoneal dialysis (CAPD) patients and 36 hemodialysis (HD) patients. 
Anthropometric measurements, biochemical indices, and bioelectrical impedance 
were observed (79).  The study found that there was a strong relationship of SGA 
with the objective measurements in a multiple regression analysis. The original SGA 
was modified into a 7-point scale and used in the Canada-USA (CANUSA).  The 
CANUSA study showed that a one-point increase in score was associated with a 25% 
decrease in mortality in CAPD patients (80).  The 7-point SGA was recommended by 
the National Kidney Foundation Disease Quality Outcomes Initiative (K/DOQI 2000) 
and was administered by renal dietitians. Recently, a multicenter study on the 
validity and reliability of SGA concluded that the 7-point scale SGA was reliable and 
valid for the nutritional assessment of adults on HD (81).       

2.5.2 Anthropometry 
Anthropometric methods have been used in large-scale studies, such as the 

NHANES III.  The availability of these data provides the clinician with a reference 
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frame when evaluating individual patients.  More relevant to CKD, anthropometry 
was a significant component of both the Modification of Diet in Renal Disease (MDRD) 
and the HD clinical trials (82, 83).  Based on these studies, it was suggested that 
weight, height, subscapular and triceps skinfolds, arm circumference, and calf 
circumference should be parts of the nutrition evaluation in CKD patients. 

2.5.3 Biochemical nutritional assessment 
Biochemical assessment of nutritional status offers the advantages of being 

readily available in most clinical settings, and it requires only minimal patient 
cooperation.  Biochemical testing provides important insights into adequacy of 
energy and protein intake, the presence of inflammatory or oxidative stress, and 
nutritional adequacy over time.  The National Kidney Foundation Kidney Disease 
Outcome Quality Initiative (NKF-K/DOQI) nutrition practice guidelines recommended 
the use of a panel of nutritional parameters because no single index 
comprehensively summarizes all aspects of nutritional status (84).  The K/DOQI 
nutritional guidelines recommend anthropometric, clinical, and dietary assessments 
in addition to the biochemical parameters which are serum albumin, serum 
prealbumin, serum creatinine and the creatinine Index, serum cholesterol, protein 
equivalent of total nitrogen appearance (PNA). 

Assessment of protein–energy nutritional status is one of the most common 
applications of biochemical assessment. The most commonly used proteins for 
nutritional assessment are serum albumin, prealbumin or transthyretin, and 
transferrin.  Other biochemical parameters are useful as screening tools such as 
serum creatinine, cholesterol, and bicarbonate (85).  

2.6 Dietary assessment 
Dietary intake assessment is performed in many ways.  

2.6.1 Dietary recall   
The 24-hr recall is a quick assessment of dietary intake. However, it needs to 

remind that patients should be able to remember what was consumed on the day 
prior to the interview day.  Memory can be supported by the presence of another 
family member or someone living with the patients.  The interviewer who is leading 
the recall may use food models, measuring tools, or representative serving utensils 
to determine portion size (85). 
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2.6.2 Dietary record  
The diet record or diary is a prospective record of food consumed.  The 

participant records food and beverage intake throughout the day as the food is 
consumed, preferably at the end of each meal or snack.  The record is maintained 
on paper or electronic device, and it is usually submitted to a reviewer after an 
agreed number of day’s collection. Multiple-day diet records are used for both 
dietary intake assessments and as a self-monitoring tool for dietary intervention 
programs (86, 87).  To confirm the accuracy of the content, the reviewer should 
query the participant on portion sizes, the content of combination foods and review 
for more detail on foods that might be more than the standard food item, such as 
non-fat, skim, or full fat milk or how the food is prepared.  

2.6.3 Food frequency questionnaire  
A food frequency questionnaire (FFQ) may be considered an adaptation of 

the diet history. It is typically a general list of structured questions aimed at eliciting 
food items commonly or uncommonly consumed and settings where foods are 
consumed in order to obtain a sense of usual food intake.  A FFQ may also be aimed 
at elucidating special or specific foods or food groups, depending upon the purpose 
of the questionnaire (85). 
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CHAPTER 3  
METHODOLOGY 

3.1  PART I  Investigation of the levels of serum inflammation biomarkers in 
predialysis CKD outpatients in various stages and healthy subjects 

3.1.1 Study design 
This study was a cross-sectional study. The purpose was to study and 

compare the levels of inflammation biomarkers between predialysis CKD outpatients 
in various stages and those of healthy subjects.  Inflammation data of the CKD 
patient groups were used as the baseline of the study in PART II (Figure 3.1).  This 
study was approved from the ethic committee of the Faculty of medicine, 
Chulalongkorn University (IRB no. 493/58). 

3.1.2 Sample size calculation 

Numbers of participants were calculated based on TNF-α level of the control 
group and the intervention group from the previous study (88)(99) 

The mean and standard deviation values of CKD patient and non-CKD patient 
were 1.82 ± 2.51 pg/mL and 1.27 ± 1.81 pg/mL, respectively.  The numbers of 
participants were calculated by using the following formula that the significance 
level (α/2) was 0.05 and the level of confidence was 90% (β = 0.10)  

𝐍 =  
𝟐(𝐙𝛂

𝟐⁄ + 𝐙𝛃)𝟐[
(𝐧𝟏 − 𝟏)𝐒𝐝𝟏

 𝟐  + (𝐧𝟐 − 𝟏)𝐒𝐝𝟐
 𝟐

𝒏𝟏 + 𝒏𝟐 − 𝟐
] 

(𝐱𝟏 − 𝐱𝟐)𝟐
 

           N/group ~  12 volunteers 
 Whereas;    Z α/2 equals to 1.96 

       Z β equals to 1.28 
 

Based on the calculation, the numbers of participants must be at least 6 
volunteers per group.  There were three subgroups of the CKD patients divided by 
the stages of CKD including Group 2: CKD stage 1 and 2, Group 3: CKD stage 3, and 
Group 4: CKD stage 4.  Distributions of CKD patients in each group were equal.  
Therefore, total of participants including healthy volunteers (Group 1) and CKD 
patients were 24 subjects. 

http://en.wikipedia.org/wiki/Standard_deviation
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3.1.3 Subjects 

Total thirty-eight outpatients with CKD stage 1 to stage 4 and fifteen healthy 
subjects who were aged more than 18 years old were recruited.  Participants in all 
groups having clinical signs of active infection, autoimmune diseases, malignancy, 
pregnancy, lactation, or liver dysfunction were excluded (Table 3.1 and Table 3.2). 

Table 3. 1 Inclusion and exclusion criteria for enrolling healthy subjects 

Inclusion criteria 
1. Healthy males or females  
2. Age more than 18 years old 

Exclusion criteria 
1. Diagnosis of diabetes, hypertension, or kidney disease 
2. Clinical signs of active infection, autoimmune diseases, malignancy, or liver 

dysfunction 
3. Inflammation disease [alzheimer's, ankylosing spondylitis, arthritis 

(osteoarthritis, rheumatoid arthritis, psoriatic arthritis), asthma, 
atherosclerosis, Crohn's disease, colitis, dermatitis, diverticulitis, fibromyalgia, 
hepatitis, irritable bowel syndrome, systemic lupus erythematous, nephritis, 
Parkinson's disease, ulcerative colitis] 

4. Use of anti-bacterial, anti- inflammation or immunosuppressant drug within 3 
months prior to recruitment. 

5. Pregnancy and lactation 
6. Chronic health condition 
7. Use of Thai or Chinese herbs or dietary supplement 
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Table 3. 2 Inclusion and exclusion criteria for enrolling CKD outpatient subjects  

Inclusion criteria 
1. Stage 1 - 4 CKD male or female patients classified by eGFR mentioned in the 

Clinical practice recommendation for the evaluation and management of 
chronic kidney disease in adults 2015 

2. Age more than 18 years old 

Exclusion criteria 
1. Receiving or planning to peritoneal dialysis, hemodialysis, or renal trans-

plantation within 8 months 
2. Clinical signs of active infection, autoimmune diseases, malignancy, or liver 

dysfunction 
3. Inflammation disease [alzheimer's, ankylosing spondylitis, arthritis 

(osteoarthritis, rheumatoid arthritis, psoriatic arthritis), asthma, 
atherosclerosis, Crohn's disease, colitis, dermatitis, diverticulitis, fibromyalgia, 
hepatitis, irritable bowel syndrome, systemic lupus erythematous, nephritis, 
Parkinson's disease, ulcerative colitis] 

4. Pregnancy and lactation 
5. Use of anti-bacterial, anti-inflammation, or immunosuppressant drug within 3 

months prior to recruitment 
6. Use of Thai or Chinese herbs or dietary supplements 
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3.1.4 Subject recruitment and approach 
Healthy subjects were recruited by personal approach. Participants were 

interviewed about past and current illness, drug, vitamins, minerals, and dietary 
supplements usage in the previous month. After a researcher explained the 
information and protocol of the project to the subjects and they decided to enroll in 
the study, the research consent forms were signed.   

Patients with CKD in various stages were recruited from the OPD renal clinic 
and the Metabolic clinic at the Chulalongkorn Memorial hospital.  Nephrologists at 
Chulalongkorn Memorial hospital diagnosed and classified the stages of CKD using 
criteria for classifying the stages of CKD using eGFR mentioned in the Clinical practice 
recommendation for the evaluation and management of chronic kidney disease in 
adults 2015 (21).  This study used the Thai eGFR equation as a reference equation for 
diagnosis the stages of CKD. 

3.1.5 Data collection 
All participants were asked for fasting for 12 hours before collecting blood for 

testing complete blood count (CBC), serum fasting blood glucose, HbA1c, lipid 
profiles, renal function test, liver function test, electrolytes, serum uric acid, TNF-α, 
and IL-6.  Measurement of vital signs, blood pressure, and anthropometry including 
weight, height, body impendence analyzer (BIA), and skinfold thickness were 
performed.   All measurement and analysis were performed by methods as 
described in PART II. 
 



32 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Subjects 
Participants in PART I were divided into 2 groups:  

A control group: Healthy volunteers; A CKD pre-dialysis outpatient group containing 3 
subgroups; subgroup 1: stage 1-2, subgroup 2: stage 3, subgroup 3: stage 4]   

The CKD pre-dialysis outpatients in PART II were divided into 6 groups. 
 
 

Figure 3. 1 A study design for developing an intensive nutrition counseling for 
controlling dietary intake and improving inflammatory status in pre-dialysis CKD out-
patients (PART I and PART II) 
 
  

PART II 

Routine nutrition counseling  

(N = 18) 

Intensive nutrition counseling 
(N = 18) 

Stage 1 & 2 Stage 4 Stage 3 

Healthy volunteers 

N = 6 

Recruitment PART I 

CKD outpatients 

N = 18 

Written consent forms 
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3.2 PART II Investigation of effectiveness of an intensive nutrition counseling on 
changing eating behavior, nutrition status related to CKD and its complications, 
eGFR, and inflammation biomarkers in CKD outpatients  

An intensive nutrition counseling for controlling dietary intake in CKD 
outpatients was developed and implemented for a period of six months.   

3.2.1 Study design 

This study was a randomized control trial. The CKD patients were randomized 
into two groups.  The control groups were provided with the routine nutrition 
counseling. The intervention groups were provided with intensive nutrition counseling 
over a period of 24 weeks.  After the recruitment process, each participant was given 
a pre-test to answer.  The same set of questions was used for collecting data after 
dietitians provided basic knowledge related to CKD and its complications, and dietary 
management in CKD individually.  During 24-week intervention period, participants in 
all groups, visiting nephrologists and a dietitian at an OPD clinic or a metabolic clinic, 
were asked to take the 12-week post-test and 24-week post-test, respectively. 

The intervention groups received a follow-up phone call once a week and 
were required to record food intake in dairy book throughout the intervention period.  
Blood collection, anthropometry measurement for nutrition status, and food 
frequency assessment were performed at baseline, 12 and 24 weeks after 
intervention.  One-week food record before visit was performed at the baseline in all 
groups and at 12 and 24 weeks after intervention in the control group. (Figure 3.1 
and Figure 3.2) 

3.2.2 Sample size calculation 
Numbers of participants were calculated based on protein intake of the 

control group and the intervention group from the previous study (89). The mean 
and standard deviation values of both groups were 0.62 ± 0.08 g/kg BW/day and 0.76 
± 0.07 g/kg BW/day, respectively. 

𝐍 =  
𝟐(𝐙𝛂

𝟐⁄ + 𝐙𝛃)𝟐[
(𝐧𝟏 − 𝟏)𝐒𝐝𝟏

 𝟐  + (𝐧𝟐 − 𝟏)𝐒𝐝𝟐
 𝟐

𝒏𝟏 + 𝒏𝟐 − 𝟐
] 

(𝐱𝟏 − 𝐱𝟐)𝟐  

  N per group  ~   6 volunteers 
Whereas;   Z α/2 equals to 1.96 

 Z β  equals to 1.28 

http://en.wikipedia.org/wiki/Standard_deviation
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Numbers of participants were calculated as described in 3.2.2.  Based on the 
calculation, the numbers of participants must be at least 6 volunteers per group.  
This study calculated the sample size adjusting for 20% dropout rate (N1) by using 
the following formula (22).   

 

Whereas;  N = 6 ,  d = 0.2.   
Therefore total numbers of participants (N1) for this study were 24 volunteers 

or 8 volunteers per group  

3.2.3 Subjects 

Total of thirty-five outpatients with CKD stage 1 to stage 4 were 
recruited using inclusion criteria and exclusion criteria as shown in Table 3.2.  Sixteen 
patients of control groups and nineteen patients of intervention groups were 
recruited.  Each CKD patient in each stage was assigned into control groups or 
intervention groups using the sampling sheet.  The CKD outpatients assigned to the 
three control groups received a routine nutrition counseling provided by the 
Chulalongkorn Memorial hospital as described in 3.2.4.1 (Figure 3.2).  The other three 
intervention groups received an intensive nutrition counseling by the same dietitian 
as described in 3.2.4.2 (Figure 3.3).  

N1   =   N/1-d 
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Measurement  
Anthropometry: weight, height, BMI, tricep skinfold thickness, BIA, waist to hip ratio 
Biochemistry:  Blood:  CBC, BUN, creatinine, albumin, uric acid, HbA1c, fasting blood sugar, 

lipid profile, liver function test, electrolytes (Na, K), Ca, and P 
Urine:  24-hour urine, eGFR 
Inflammation markers: TNF-α, IL-6 

Clinical examination:  Blood pressure, vital sign, edema 
Dietary assessment:  7-day dietary record* (7 days before every visit) (*only control group) 
Knowledge: pre-test, post-test, 12-week post-test, 24-week post-test 
Figure 3. 2  A study design for Investigating the adaptation of nutrient intake affect to 
the plasma oxidative biomarker levels in Thai predialysis CKD patients during 
receiving routine nutrition counseling (PART II; Control group) 
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Measurement  
Anthropometry: weight, height, BMI, tricep skinfold thickness, BIA, waist to hip ratio 
Biochemistry:  Blood:  CBC, BUN, creatinine, albumin, uric acid, HbA1c, fasting blood sugar, 

lipid profile, electrolytes (Na, K), Ca, and P 
Urine:  24-hour urine, eGFR 
Inflammation markers: TNF-α, IL-6 

Clinical examination:  Blood pressure, vital sign, edema,  
Dietary assessment:  Food diary, 7-day dietary record  
Knowledge: pre-test, post-test, 12-week post-test, 24-week post-test 
Figure 3. 3  A study design for Investigating the adaptation of nutrient intake affect to 
nutrition status, the plasma oxidative biomarker levels, dietary eating behavior and 
knowledge in Thai predialysis CKD patients during receiving intensive nutrition 
counseling (PART II; Intervention group)  
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3.2.4 Intervention 
The intervention treatment was individual consultation by registered 

dietitians. The delivery of the intervention was guided by the nutrition care process 
from publish guidelines including the Academy of Nutrition and Dietetics (2013) and 
NST 2015.  Also, the ESPEN guidelines on enteral nutrition: adult renal failure (90) 
and American Kidney Dialysis outcome Quality initiative (84) were used as references.  

3.2.4.1 Routine nutrition counseling 
The consultation provided by a dietitian followed physician orders, and 

laboratory results.  Participants were asked to perform three times of 7-day dietary 
record at the baseline and one week before each two visits.  After consultation was 
initiated, participant received educational leaflets based on the consultation related 
to health problems and nutritional problems. No telephone call for consultation was 
applied for the control groups throughout the study.  

3.2.4.2 Intensive nutrition counseling 
The consultation in the first visit covered topics related to CKD and its 

complications, and relations of foods and nutrients, including protein, sodium, 
potassium, phosphorus, purine, and fluids, and progression of CKD. Each participant 
was asked to perform 7-day food record and submit them to a dietitian next visit.  At 
the end of the first consultation, each participant received a set of document 
providing information as mentioned above.  Between each visit, a dietitian provided 
the follow-up call as an additional service in order to follow up their eating behavior 
once a week for the first month and then biweekly for five months.  A dietitian 
scheduled a time to call each participant based on a convenient time of participants.  
During the conversation, a dietitian reminded, motivated, encouraged, and answered 
questions in order that participants could keep recording food intake and selecting 
the proper food choices.  A phone call took approximately 15 minutes per time.  In 
this study, transtheoretical model (TTM) was used for preventing fault negative.  

3.2.5 Questionnaire  
Six parts questionnaire was developed in order to investigate nutrition 

knowledge, eating behavior, and stages of changes of CKD patients.  
Part 1 General information:  demographic characteristics, smoking and alcohol 

habits, eating and cooking and cooking patterns, sources of health knowledge, and 
time to spend for physical activity and exercise 
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Part 2 Eating behaviour and attitude: protein restriction, 5 food groups, salt, 
sugar, fat, and taste perception 

Part 3 Self-confidence to change behaviour: eating behaviour, physical 
activity/exercise behaviour 

Part 4 The stage of change questionnaire: protein restriction, Na, K, P, dietary 
fiber, physical activity 

Part 5 Knowledge related to CKD and dietary restriction 
Part 6 Attitude toward behaviour modification and lifestyle changes 
A validation of questionnaire was performed by sending questionnaire to 

three experts in the field of nutrition and dietetics for evaluation.  A content validity 
index (CVI) value was computed for each item on a scale (an item content validity 
index; I-CVI) as well as for the overall scale (a content validity for scale; S-CVI).  To 
calculate the I-CVI, experts were asked to rate the relevance of each item on a 4-
point scale (1 = not relevant, 2 = somewhat relevant, 3 = quite relevant, 4 = highly 
relevant). Then, for each question, the I-CVI was computed as the number of experts 
giving a rating of either 3 or 4 divided by the number of experts. The S-CVI was the 
average of the I-CVI-values and calculated by dividing the sum of I-CVI with total 
numbers of questions.  The I-CVI or S-CVI values of 0.8 and above were acceptable. 

3.2.6 Dietary record  
All pre-dialysis CKD outpatients were trained to estimate portion sizes.  Food 

models, measuring tools, or representative serving utensils were used for portion size 
demonstration and practice.  Terms of units of measurement such as ladder, cup, 
tablespoon and teaspoon were defined clearly.  A food dairy was developed to 
record types and amounts of food consumed in detail, place to eat, date, time, 
meals, and occasion.  Subjects in PART II were asked to record food intake following 
the protocol mentioned in the routine nutrition counseling (3.2.4.1) and the intensive 
nutrition counseling (3.2.4.2).  Types and amounts of food intake were analyzed and 
calculated for daily energy, macronutrients, and micronutrients using the INMUcal 
program (Institute of Nutrition, Mahidol university). 

3.2.7 Vital sign and blood pressure 
A hybrid sphygmomanometer was used to measure blood pressure at an arm 

position.  A cuff was placed around the upper arm and then inflated to a pressure 
above that of systolic pressure in order to occlude the brachial artery.  The length of 
the cuff's bladder was at least equal to 80% of the circumference of the upper arm.  
The subject's arm was flexed at the level of the heart.  Reading blood pressure by 
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auscultation was considered the gold standard by the Heart, Lung and Blood 
Institute of the NIH (91). 

3.2.8 Anthropometry measurement 

3.2.8.1 Body weight and height  
Body height was measured standing up with a straight back and neck using a 

digital medical scale.  Wrist circumference was measured by apply tape snugly 
around the waist at a level of the narrowest part of torso (between ribs and iliac 
crest).  An assistant was needed to position tape behind the client. Hip 
circumference was measured by apply tape snugly around the buttocks.  An assistant 
was needed to position tape on opposite side of body.  Body mas index (BMI) was 
calculated as body weight (in kilograms) divided by height (meters squared). 

3.2.8.2 Skinfold thickness measurement  
Triceps skinfold thickness (TSF) (in millimeter) was measured by a caliper at 

distance between lateral projection of acromial process and inferior margin of 
olecranon process measured on lateral aspect of an arm with elbow flexed 90°.  The 
midpoint was marked on lateral side of a left arm.  Mid-upper arm circumference 
(MAC) (in centimeter) was measured with arms hanging freely at sides and palms 
facing thighs by applying a tape snugly around the left arm at level marked for 
triceps (89).   A skin fold was lifted 1 cm above the marked line.  Midarm muscle 
circumference (MAMC) was calculated using the formula below (92).  

Midarm muscle circumference (MAMC)(cm)  = MAC (cm) – (0.314 x TSF (cm) 
 

3.2.8.3 Bioelectrical impedance analysis  
Basal metabolic rate (BMR), fat-free mass, fat mass, visceral fat, bone mass, 

and total body water were assessed by bioelectrical impedance analysis (Tanita 
Corporation, Tokyo, Japan).   

3.2.9 Determination of blood biochemistry  
3.2.9.1 Blood collection 

Participants were requested to fast at the night before experiment for 10-12 
hours.  Blood samples were collected into standard sterile vacutainer tubes 
containing ethylenediaminetetraacetic acid (EDTA) supplemented with 1000 U/mL 
catalase, and place on ice.  The blood samples were centrifuged at 3,000 rpm for 15 
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minutes at 4oC.  The blood samples were separated and the plasma were kept into 
microtubes and stored at -80oC until analysis. 

3.2.9.2 Biochemical parameters 

Blood samples were analyzed for CBC, fasting blood sugar, HbA1c, BUN, 
creatinine, lipid profiles including triglyceride, total cholesterol, LDL-cholesterol, and 
HDL-cholesterol, albumin, phosphorus, calcium, uric acid, and electrolyte including 
potassium, sodium, and chloride.  

3.2.10 Estimated glomerular filtration rate  
 The Thai estimated Glomerular Filtration Rate (Thai eGFR) was used for 
calculating eGFR as below The eGFR also were calculated using the CKD-EPI (Chronic 
Kidney Disease Epidemiology Collaboration) equation (Table 2.3) and compared with 
the Thai estimate eGFR.   

 

3.2.11 Determination of inflammation biomarkers  

Interleukin-6 (IL-6) and tumor necrosis factor-   (TNF-) were determined by 
the enzyme-linked immunosorbent assay (ELISA) methods.   

3.2.11.1Materials 

Glassware used in this experiment included beakers, volumetric flasks, Duran 
bottle, test tube. Other materials and equipment including magnetic stirrers, 96-well 
plates, automatic pipette and tips, and spectrophotometer were used in this 
experiment  

3.2.11.2 Chemicals 

Chemicals and reagents included Human IL-6 ELISA Ready-Set-Go! 2x96 tests 
w/plate, Human TNF-alpha ELISA Ready-Set-Go!, sodium chloride (NaCl), potassium 
chloride (KCl), disodium phosphate (Na2PO4), monopotassium phosphate (KH2PO4), 
Tween-20 were obtained from Sigma-Aldrich Co. Ltd, USA. and  eBioscience., USA. 

Sample preparation and assay procedure 
1. Plates were coated capture antibody in coating buffer.   
2. After incubating overnight at 4°C, wells were aspirated and washed 3 

times with >250 μL/well Wash buffer.  

eGFRThais (mL/min/1.73 m2) =  375.5 x SCrEnz(-0.848) x Age(-0.364) x 0.712 (if female). 
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3. Then, block wells with 200 μL/well of 1X ELISA/ELISPOT diluent were 
aspirated and washed at least once with Wash buffer and incubated at 
room temperature for 1 hour.   

4. After plates ready to use, add 100 μL/well of the standard for a total of 
8 points, serum seal the plate, and incubate at room temperature for 2 
hours (or overnight at 4°C for maximal sensitivity).   

5. Then, aspirate wells and wash 3-5 times with > 250 μL/well Wash 
buffer and add 100 μL/well of detection antibody diluted.   

6. Seal the plates and incubate at room temperature for 1 hour.  
7. Next, aspirate wells and wash 3-5 times with > 250 μL/well Wash buffer 

and add 100 μL/well of Avidin-HRP.   
8. Seal the plates and incubate at room temperature for 30 minutes.   
9. Aspirate wells and wash 5-7 times with > 250 μL/well Wash buffer.  
10. Then, add 100 μL/well of Substrate solution for TNF-, or 1X TMB 

solution for IL-6.   
11. Incubate plates at room temperature for 15 minutes.  
12. Finally, add 50 μL of Stop solution to each well and read plate at 450 

nm and subtract the values at 570 nm, if available.  

3.3 Ethical consideration 
All predialysis CKD outpatients and healthy subjects agreed to participate in 

this study by giving written informed consent. This protocol was submitted to the 
ethic committee of faculty of medicine, Chulalongkorn University for approval. 

3.3.1 Protection of welfare and safety of participants 
Participants were explained for the purpose of the research, safety and 

benefits that could be derived from this research before decision. All information of 
participants were kept confidentially. The results of the research were shown only in 
a summary of the findings, the specific reference number of the participants, the 
initials of the name and extension only. 

3.3.2 Management of blood samples after the study 
The blood samples of participants were not be kept and used for other 

studies that were not mentioned in the research document. At the end of the study, 
blood and blood-related components were destroyed by disinfectant 
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3.3.3 Withdrawal from the study 
Participants were eligible to withdraw from the study any time without losing 

any benefits and not necessary to inform the reasons before withdrawal. Participants 
could contact the researcher all the time when having any doubts or questions 

3.3.4 Management of confidential information and data 
Any data that were related to the participants were kept confidentially. 

Reference numbers for each participant were used instead of the participants’ 
names. For the report, the data were shown as overall results without any thing that 
identifies the participants. 

3.4 Significance and benefits 
- A set of education materials for CKD patients to improve knowledge and 

skill related to food, nutrition, CKD and its complications 
- Intensive nutrition counseling may apply in clinical practice to slow down 

CKD progression 
- Methods to evaluate levels of serum TNF- and IL-6 for detecting early 

stage of CKD in the routine work 

3.5 Statistical Analysis 

Data were expressed as means ± SEM. The statistically significance differences 
among study groups in Part I and at baseline of Part II will be analyzed by one-way 
ANOVA at p < 0.05.  In Part II, Kolmogorov-smirnov test was used to compare 
difference between the control group and the treatment group in the same visit. The 
statistical differences among times of intervention in both control and intervention 
groups were analyzed by Kolmogorov-smirnov test at p < 0.05.  The Bonferroni 
method and Fisher’s Least significant difference (LSD) were used for multiple 
comparisons among visits or stages in the same group at p < 0.05.  Relationship 
between eGFR and amounts of inflammation biomarkers were performed using 
Pearson’s correlation coefficient.  All statistical analysis was performed using SPSS 
version 17.0 software (Chicago, IL, USA). 
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CHAPTER 4  
RESULTS 

4.1 Inflammation biomarkers in pre-dialysis CKD outpatients comparing to 
healthy subjects 

4.1.1 Characteristics of subjects  

After subject enrollment, the final numbers of participants satisfied the 
inclusive and exclusive criteria were 10, 10, 18, and 10 persons for a healthy subjects, 
stage 1&2, stage 3, and stage 4 CKD patients, respectively. The CKD patients recruited 
were aged 58.9 ± 6.4 (stage 1&2), 65.4 ± 1.8 (stage 3), and 62.9 ± 3.9 (stage 4) which 
significantly different from the healthy subjects (45.6 ± 4.3 years old).  There were no 
significant among ages of three groups of the CKD patients.  Systolic blood pressure 
of the CKD patients in the stage 1&2 group (136 ± 3 mmHg) and stage 3 group (139 ± 
3 mmHg) were significantly different from the healthy subjects (118 ± 4 mmHg) but 
no significant among three groups of CKD patients (Table 4.1).  

Average body weight and BMI of patients in stage 1&2 (BW 79.6 ± 8.4 kg & BMI 
29.1 ± 2.3 kg/m2) were significantly higher than those in stage 4 (59.1 ± 3.4 kg & 23.2 
± 1.3 kg/m2) and healthy subjects (59.9± 3.4 & 22.9 ± 0.6 kg/m2)(p < 0.05).  Although 
average body weight of patients in stage 1&2 was significantly higher than that in 
stage 3 (stage 1&2; 79.6 ± 8.4 & stage 3; 72.4± 2.7 kg, p < 0.05), there was no 
significant difference between their BMI (stage 1&2; 29.1 ± 2.3 & stage 3; 28.6 ± 1.0 
kg/m2), or WH ratios (stage 1&2; 0.92 ± 0.02 & stage 3; 0.96 ± 0.02).  Similarly, WH 
ratio of the stage 1&2 CKD (0.92 ± 0.02) and stage 3 CKD (0.96 ± 0.02) were 
significantly higher than those of the stage 4 CKD (0.92 ± 0.03) and healthy subjects 
(0.85 ± 0.02), respectively (p< 0.05).  The data demonstrated that the CKD patients in 
stage 1 & 2 and stage 3 were obese while those in stage 4 were rather in normal 
weight or mild overweight.  However it was found that their BMRs analyzed by BIA 
showed no significant difference (healthy subjects; 1,272± 91 kcal, CKD stage 1&2; 
1,548 ± 155 kcal, CKD stage 3; 1,415 ± 54 kcal, CKD stage 4; 1,242 ± 62 kcal) even 
though their body weights were significantly different. 

Table 4. 1 Characteristics of healthy subjects and patients with CKD   
Characteristics Healthy subjects 

(n=10) 
CKD patients  

Stage 1&2 
(n=10) 

Stage 3 
(n=18) 

Stage 4 
(n=10) 

p-
value 
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Characteristics Healthy subjects 
(n=10) 

CKD patients  
Stage 1&2 

(n=10) 
Stage 3 
(n=18) 

Stage 4 
(n=10) 

p-
value 

Age (year)+ 45.6 ± 4.3‡ 58.9 ± 6.4§ 65.4 ± 1.8§ 62.9 ± 3.9§ 0.01 
Gender  
   Male (N/%) 
   Female (N/%) 

 
3 (30) 
7 (70) 

 
 
5 (50) 
5 (50) 

 
 
9 (50) 
9 (50) 

 
 
5 (50) 
5 (50) 

 
0.47 

Vital sign           
Pulse (time/min)+

 73 ± 2 75 ± 4 77 ± 3 76 ± 3 0.87 
Systolic (mmHg)+ 118 ± 4‡ 136 ± 3§ 139 ± 3§ 130 ± 5‡§ 0.005 
Diastolic (mmHg) 71 ± 3 80 ± 3 77 ± 3 72 ± 3 0.26 

Anthropometry          
 Height (cm) 161 ± 3 164 ± 3 158 ± 2 159 ± 2 0.54 
 Weight (kg) 59.9 ± 3.4‡ 79.6 ± 8.4§ 72.4 ± 2.7₱ 59.1 ± 3.4‡ 0.008 

 BMI (kg/m2) 22.9 ± 0.6‡  29.1 ± 2.3§ 28.6 ± 1.0§,₱ 23.2 ± 1.3‡ 0.002 

 Wrist (cm) 15.7 ± 0.4 17.0 ± 0.5 17.60 ± 0.8 15.60 ± 0.4 0.03 
 Waist (cm) 82.0 ± 2.6‡ 98.0 ± 4.9§ 97.8 ± 2.9§ 88.4 ± 4.6‡,§ 0.01 
 Hip (cm) 96.6 ± 1.5 106.1 ± 3.9 101.6 ± 1.6 95.1 ± 2.8 0.05 
 W/H ratio 0.85 ± 0.02‡ 0.92 ± 0.02§ 0.96 ± 0.02§ 0.92 ± 0.03‡,§ 0.01 
 MAC (cm) 28.4 ± 1.0 32.2 ± 1.9 30.9 ± 1.1 27.5 ± 1.6 0.12 
 TSF (mm) 18.8 ± 2.6 24.8 ± 3.2 23.3 ± 2.8 17.2 ± 3.2 0.33 
 Visceral fat (%) 7 ± 1.3‡ 13 ± 1.4§ 14 ± 1.2§,₱ 8 ± 1.8‡ 0.002 

 Total Body Fat 
(%) 26.7 ± 2.0 32.0 ± 3.3 30.6 ± 1.7 24.5 ± 3.0 0.24 

 Muscles mass (kg) 40.8 ± 3.7 50.5 ± 4.8 47.5 ± 2.1 41.8 ± 2.4 .021 
  Total water (%) 54.6 ± 2.1 50.5 ± 2.44 55.5 ± 3.1 56.2 ± 2.0 0.34 
Bone (%) 2.4 ± 0.2 2.8 ± 0.23 2.7 ± 0.1 2.4 ± 0.1 0.24 
BMR (kcal) 1,272 ± 91 1,548 ± 155 1,415 ± 54 1,242 ± 62 0.15 

MAC = Mid arm circumference, MAMC = Midarm muscle circumference, TSF = tricep skinfold thickness; Results 
were expressed as mean ± SEM and analyzed using oneway-ANOVA to compare difference among groups. 

Different symbols (‡,§,₱) indicated significant difference among groups at p-value < 0.05. 

When considering body composition, it showed that most of body 
compositions such as tricep skinfold thickness, MAC, % body fat, muscle mass, % 
total water, and % bone were no significant difference among CKD patients in stage 
1&2, stage 3, stage 4, and healthy subjects.  Average tricep skinfold thickness of 
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healthy subjects was 18.8 ± 2.6 mm while those of the CKD stage 1&2, 3, and 4 were 
24.8 ± 3.2, 23.3 ± 2.8, and 17.2± 3.2 mm, respectively.  Only visceral fat and waist 
circumference of the stage 1&2 CKD group (VF 13 ± 1.4%, WC 98.0 ± 4.9 cm) and the 
stage 3 CKD group (VF 14 ± 1.2%, WC 97.8 ± 2.9 cm) were significantly higher than 
the healthy group (VF 7 ± 1.3%, WC 82.0 ± 2.6 cm, p < 0.05).  Although waist 
circumference of the stage 4 CKD patients was not significantly different from that of 
healthy subjects (88.4 ± 4.6 & 82.0 ± 2.6 cm) and other earlier stages of CKD groups.  
It was showed that visceral fat of the stage 4 CKD patients (8 ± 1.8%) was significantly 
lower than those of earlier stages of CKD group (stage 1&2; 13 ± 1.4% and stage 3; 14 
± 1.2%, p < 0.05) and closed to that of healthy subjects (7 ± 1.3%).  These findings 
agreed with   WH ratios which were significantly higher in the stage 1&2 CKD group 
and the stage 3 CKD group as mentioned above. (Table 4.1) 

4.1.2 Blood biochemistry 

The eGFR of CKD patients calculated by Thai eGFR equation were 76.7± 5.9 
mL/min/1.73m2 in CKD stage 1&2 group, 47.7 ± 1.9 mL/min/1.73m2 in CKD stage 1&2 
group, and 26.9 ± 2.0 in CKD stage 1&2 group.  The eGFR were significantly different 
among the CKD groups.  Generally, BUN and creatinine in difference stages of CKD 
patients were significantly differences compared to healthy volunteer group (Table 
4.2).  Average of serum BUN and creatinine of healthy volunteers were 12.8± 1.2  
0.8± 0.1 mg/dL, respectively while BUN of the CKD patients in stage 1&2, 3, and 4 
groups were 15.0 ± 1.8,  22.2± 2.1, 40 ± 2.9 mg/dL and serum creatinine were 1.1 ± 
0.2, 1.7 ± 0.1, 3.2 ± 0.4 mg/dL, respectively. It is obvious that serum and creatinine of 
CKD patients significantly increased when eGFR declined (p < 0.05).   

Generally, blood sugar levels of patients were under controlled and 
concentrations of HbA1c were slightly above 7% (CKD stage 1&2 group; 8.0 ± 0.4%, 
CKD stage 3 group; 7.1 ± 0.4%, and CKD stage 4 group 8.6 ± 3.4%).  There were no 
significant difference of most biochemical parameters among the healthy group and 
three groups of CKD patients, except serum uric acid, serum albumin, and HDL-
cholesterol. This study found that serum triglyceride, total cholesterol, and LDL-
cholesterol levels in CKD groups were in normal ranges (< 130 mg/dL) and not 
significantly different from that of the healthy subjects.  However, the data indicated 
that patients with CKD stage 1&2 and stage 3 had HDL-cholesterol levels lower than 
45 mg/dL (stage 1&2; 41 ± 1.6 mg/dL, stage 3; 42 ± 4.1 mg/dL, and stage 4; 49 ± 5.6 
mg/dL) while that of the healthy subject group were 55 ± 5.4 mg/dL.   
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Furthermore, it was showed that average serum uric acid levels in all CKD 
groups were abnormal and no significant difference among CKD groups. The average 
serum uric acid level in healthy subjects was 4.5± 0.3 mg/dL while those of CKD 
groups were 6.4 ± 0.9 mg/dL (stage 1&2), 6.8 ± 0.4 mg/dL (stage 3), 7.0 ± 2.5 mg/dL 
(stage 4).  Average serum minerals associated with renal clearance including 
potassium and phosphorus were found in normal levels in all group.  Each of 
average serum potassium and phosphorus in three CKD groups were below 5.0 
mEq/L. 
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Table 4. 2 Blood biochemistry of healthy subjects and CKD patients  
Blood 

biochemistry 
Healthy s 
(n=10) 

CKD patients  
p Stage 1&2 (n=10) Stage 3 (n=18) Stage 4 (n=10) 

BUN (mg/dL) 12.8 ± 1.2‡ 15.0 ± 1.8‡,§ 22.2 ± 2.1§,₱ 40.0 ± 2.9§ <0.001 

Creatinine (mg/dL) 0.8 ± 0.1‡ 1.1 ± 0.2‡,§ 1.7 ± 0.1₱ 3.2 ± 0.4 <0.001 

Thai eGFR  
(mL/min/1.73m2) 

- 
76.7 ± 5.9 47.7 ± 1.9 26.9 ± 2.0 

<0.0
01 

Na 24hr (mEq/d)   - 135.1 ± 29.4* 131.9 ± 15.2 142.2 ±10.6 0.78 

Cr 24hr (mg/d)   - 25.5 ± 24.3 5.0 ± 3.7 0.8 ± 0.1 0.16 

CCr24hr (mL/min)   - 84.3 ± 8.3 55.4 ± 6.0 18.4 ± 1.6 <0.05 

UUN 24hr (mg/d)   - 138 ± 135 7.9 ± 0.9 5.8 ± 1.0 0.39 

DPI (g/kg BW/d)   - 0.6 ± 0.2 0.8 ± 0.5 0.8 ± 0.7 0.23 

Albumin (g/dL) 4.3 ± 0.1‡ 4.3 ± 0.1‡,§ 4.0 ± 0.1§ 3.9 ± 0.1§ 0.01 

Uric acid (mg/dL) 4.5 ± 0.3‡ 6.4 ± 0.9§ 6.8 ± 0.4§ 7.0 ± 2.5§ 0.02 

HbA1C (%)    NA 8.0 ± 0.4 7.1 ± 0.4 8.6 ± 3.4 0.56 

FBS (mg/dL) 82 ± 5.5 124 ± 25.5 98 ± 10.0 115 ± 13.3 0.04 

Na+ (mEq/L) 138 ± 0.5 140 ± 0.6 139 ± 0.7 140 ± 0.8 0.44 

PO4
2- (mEq/L) 3.5 ± 0.18 3.2 ± 0.25 3.6 ± 0.17 4.0 ± 0.20 0.15 

K+ (mEq/L) 4.1 ± 0.05 4.2 ± 0.09 4.3 ± 0.12 4.6 ± 0.17 0.13 

Cl- (mEq/L) 103 ± 1.5‡ 105 ± 0.5‡,§ 106 ± 0.8‡,§,₱ 109 ± 1.6 0.01 

CO2 (mEq/L) 25.0 ± 1.1 26.5 ± 1.0 24.6 ± 0.4 21.1 ± 1.4 0.03 

Triglyceride (mg/dL) 77 ± 13.7 159 ± 24.1 147 ± 23.9 128 ± 27.2 0.01 

Cholesterol (mg/dL) 187 ± 5.5 178 ± 11.4 162 ± 9.8 193 ± 22.4 0.17 

HDL-C (mg/dL) 55 ± 5.4‡ 41 ±1.6§ 42 ± 4.1§ 49 ± 5.6‡,§ 0.11 

LDL-C (mg/dL) 111 ± 6.3 110 ± 11.6 99 ± 8.0 108 ± 19.6 0.58 

TNF-α (pg/mL) 5.9 ± 0.49 23.5 ± 9.8 7.8 ± 1.1 5.1 ± 0.4 0.23 

IL-6 (pg/mL) 2.7 ± 1.4 4.7 ± 1.5 2.8 ± 0.8 2.8 ± 0.5 0.85 
NA = not applicable, no data.  Results were expressed as mean ± SEM and analyzed using oneway-ANOVA to 
compare difference among groups. Different symbols (‡,§,₱) indicated significant difference among groups at p-
value < 0.05.   
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4.1.3 Inflammation biomarkers 

As a result of inflammation point of view, plasma TNF-α and IL-6 were 
investigated in all groups. It was found that amounts of TNF-α and IL-6 in blood 
were not significantly difference among healthy subject group (13.9 ± 7.9 pg/mL), and 
three groups of CKD patients in various stages (stage 1&2; 23.5 ± 9.8, stage 3; 7.8 ± 
1.1 pg/mL, stage 4; 5.1 ± 0.4 pg/mL, p > 0.05)(Table 4.2).  The level of plasma IL-6 in 
healthy subjects found in this study was 6.1± 2.5 pg/mL.  Surprisingly, similar to TNF-
α, levels of IL-6 in plasma trend to be declined in stage 3 and stage 4 CKD patients 
compared to healthy volunteers (stage 1&2; 4.7± 1.5, stage 3; 2.8± 0.8, stage 4; 2.8± 
0.5 pg/mL       

4.1.4 Dietary intakes in pre-dialysis CKD outpatients    

If estimate protein intake from DPI, it was found that approximately 0.6 ± 0.2, 
0.8 ± 0.5, 0.8 ± 0.7 g/kg BW/d were consumed by patients in stage 1&2, stage 3, and 
stage 4, respectively. Also amount sodium intake could be indicated by urine 
sodium.  It was found that concentrations of urine sodium from three groups of CKD 
patients were not high (135.1 ± 29.4, 131.9 ± 15.2, 142.2 ± 10.6 mEq/L) and no 
significant difference among their sodium in urine (Table 4.2). 

Based on 7-day food record presented in Table 4.3, It was shown that 
amounts of macronutrients and micronutrients consumed by three CKD groups and a 
healthy subject group were not significantly different.  Approximately average energy 
of 1,000 – 1,300 kilocalories was consumed per day.  Distributions of energy from 
macronutrients including carbohydrate, protein, and fat were 61:15:24 in healthy 
subjects and 52:17:31 in the CKD stage1&2 group, 57:15:28 in CKD stage 3 group, and 
58:14:28 in CKD stage 3 group.  Average sugar and total fat intakes in all groups were 
25 – 35 gram and 30 – 45 gram per day, respectively.   

Lower protein intake was likely to be present in the CKD stage 4 group (38 ± 
3 g/day) compared to a healthy subject group (50 ± 13 g/day), the CKD stage 1&2 
group (55 ± 7 g/day), and the CKD stage 3 group (49 ± 2 g/day).  When considering 
the ratios of animal protein (high bioavailability value; HBV) to vegetable protein (low 
bioavailability value; LBV), it was likely to indicate that animal proteins were 
consumed less in the CKD stage 4 group.  The ratios of HBV:LBV was close to 1 fold 
instead of 1.5 – 2 folds as present in a healthy subject group and other two earlier 
stage of CKD groups.  Also lower cholesterol intake per day in the CKD stage 4 group 
(131 ± 16 mg) showed the same pattern of protein intake.  In this study found that 
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patients with CKD stage 1&2 and stage 3 received cholesterol from foods 
approximately 218 ± 35 and 195 ± 23 mg per day, respectively which were not 
significantly different from) a healthy subjects (229 ± 67 mg),  

Beside protein and energy, dietary minerals such as sodium, potassium (K), 
phosphorus (P), and calcium (Ca) need to be concerned.  This study found that 
healthy subjects consumed sodium approximately 2,020 ± 610 mg/day (~84.2% of 
AND recommendation), K 930 ± 203 mg/d, P 535 ± 118 mg/day, and dietary Ca 356 ± 
94 mg/day. A pattern of daily dietary mineral intake associated to CKD in the CKD 
stage 1&2 group was likely to higher than that of the healthy subjects (sodium 2,532 
± 380 mg, K 1,351 ± 216, P 790 ± 140, Ca 783 ± 158).  For the other two later stages 
of CKD groups, amount of sodium intake per day tend to be reduced in stage 4 
(1,788 ± 218 mg) while intakes of K, P, and Ca (stage 4; K 975± 87, P 544± 36, Ca 
383± 26 mg & stage 3; K 862 ± 55, P 434 ± 36, Ca 378 ± 78 mg) were low and similar 
to the healthy subjects (Table 4.3).  According to AND recommendation of CKD  
patients with CKD stage 3 and 4 consume diet contained amounts of K, P, and Ca 
only 38 – 65% of recommendation (Table 4.4).   
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Table 4. 3 Dietary intakes per day of healthy subjects and patients with CKD   

Intakes 
Healthy subjects 

(n=10) 
CKD patients  

Stage 1&2 

(n=10) 
Stage 3 

(n=18) 
Stage 4 

 (n=10) 
p 

Energy intake (kcal) 1,243 ± 261 1,2709 ± 98 1,348 ± 58 1,087 ± 54 0.09 
Carbohydrate (g) 174 ± 34 162 6 ± 12 193 ± 14 158.5 ± 9 0.41 
Sugar (g) 32 ± 10.5 25 3 ± 7.8 27 ± 5.2 25.4 ± 4.5 0.89 
Protein (g) 50 ± 12.9 548 ± 6.7 49 ± 2.3 38 ± 2.7 0.09 

    Animal protein (g) 27 ± 8.2 29 ± 5.7 22 ± 2.8 15 ± 1.9 0.15 
    Vegetable protein (g) 14 ± 3.0 14 ± 2.8 17 ± 1.6 12 ± 1.1 0.23 

Total fat (g) 38 ± 8.5 446 ± 6.7 42 ± 3.6 33.7 ± 2.8 0.46 
Cholesterol (mg) 229 ± 67 2186 ± 35 195 ± 23 131 ± 16 0.15 
Dietary fiber (g) 5.8 ±1.3 7.7 ±2.1 8.0 ±0.7 7.2 ±1.08 0.32 
Calcium (mg) 356 ± 94 7833 ± 158 383 ± 26 378 ± 78 0.05 
Phosphorus (mg) 535 ± 118 7906 ± 140 544 ± 36 434 ± 36 0.05 
Potassium (mg) 930 ± 203 13512 ± 216 975 ± 87 862 ± 55 0.35 
Sodium (mg) 2,020 ± 610 2,5317 ± 380 2,282 ± 213 1,788 ± 218 0.62 
Vitamin A (IU) 241 ± 68 644 ± 171 258 ± 41 174 ± 30 0.03 
Vitamin B1 (µg) 0.63 ± 0.14 0.850 ± 0.16 1.09 ± 0.29 0.46 ± 0.08 0.1 
Vitamin B2 (µg) 0.82 ± 0.16 1.644 ± 0.30 1.00 ± 0.13 0.79 ± 0.14 0.18 
Vitamin C (µg) 76 ± 25.1 628 ±22.8 87 ±19.8 73 ±25.9 0.89 
Vitamin B 6 (µg) 0.279 ± 0.262 0.234 ± 0.141 0.015 ± 0.009 0.007 ± 0.004 0.33 
Vitamin B 12 (µg) 0.304 ± 0.291 0.246 ± 0.148 0.061 ± 0.040 0.059 ± 0.050 0.82 
Vitamin E (µg) 0.358 ± 0.165 0.175 ± 0.084 0.291 ± 0.181 1.956 ± 1.014 0.71 
Results were expressed as mean ± SEM and analyzed using oneway-ANOVA to compare difference among 
groups.  Different symbols (‡,§,₱) indicated significant difference among groups at p-value < 0.05. 
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Table 4. 4 Dietary mineral and cholesterol intake as percentages of 
recommendations 

Nutrient 
intakes 

References Recommendations   
Healthy 
subjects**

* 

CKD Groups*** 
Stage  
1&2 

Stage 3 Stage 4 

Sodium  Thai RDI* 2,400 mg/d 84.2% 105.5% 95.1% 74.5% 
intake AND-CKD** 2,000 mg/d 101% 126.6% 114.1% 89.4% 
Potassium  Thai RDI 3500 mg/d 26.6% - - - 
intake AND-CKD 2,400 mg/d 38.8% 56.3% 40.6% 40.6% 
Phosphorus  Thai RDI 800 mg/d 66.9% - - - 
intake AND-CKD 800 - 1000 mg/d 59.4% 87.8% 60.4% 48.2% 
Calcium  Thai RDI 800 mg/d 44.5% - - - 
intake 

AND-CKD 

- 1000 mg/d  
- <2,000 mg/d 
(dietary + drug + 
Phosphate binders)  

35.6% 78.3% 38.3% 37.8% 

Cholesterol  Thai DRI < 300 mg/d  76.3% - - - 
intake   AND-CKD < 200 mg/d 114.5% 109% 97.5% 65.5% 
Dietary fiber  Thai RDI  25 g/d 23.2% -  -  -  
intake AND-CKD 30 g/d 19.3% 25.7% 26.7% 24% 
*Thai RDI: Thai recommended daily intake for healthy people at age > 6 years old [established 
from Thai dietary reference intake (Thai-DRI)].  ** AND-CKD: The Academy of Nutrition and 
Dietetics, -chronic kidney disease evidence-base nutrition practice guideline for CKD stages 3 to 
5.  ***The percentages of recommendations were calculated by dividing means of each nutrient 
intakes in Table 4.3 with the amounts of nutrients recommended for healthy subjects or CKD 
patients and multiplying by 100
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  4.2 Effectiveness of intensive nutrition counseling for pre-dialysis CKD 

4.2.1 Questionnaire validation 
After the experts evaluated the questionnaires, the scores were calculated for 

I-CVI and S-CVI of questionnaire.  All questions in Part 1 were related to cooking 
patterns, sources of health knowledge, and time to spend for physical activity and 
exercise, Part 5 (Knowledge related to CKD and dietary restriction) and Part 6 
(attitude toward behaviour modification and lifestyle changes) were acceptable with 
I-CVI and S-CVI = 1.  In Part 2 to 4, there were only 5, 4, and 1 questions were 
unacceptable with I-CVI = 0.67.  Those items asked about time spent for exercise or 
physical activity per week following the WHO guideline for physical activity 
recommendation After the questionnaire was revised  based on the expert 
commendation, the S-CVI scores were 1, 0.94, 0.90, 9.63, 1 and 1 in part 1 to part 6, 
respectively. (Table 4.5 and Appendix 12).  The results indicated that this 
questionnaire was valid for both content and structure.  Some questions whose I-CVI 
values were below 0.8 including physical activity/exercise behaviour, self-confidence 
to change physical activity/exercise behaviour, and the stage of change in physical 
activity and exercise were used in caution.  

4.2.2 Characteristics  
The number of final participants satisfied the inclusive and exclusive 

criteria for further analysis was 8, 18, and 10 people in the stage 1&2, stage 3 and 
stage 4 CKD patients, respectively. Participants were randomized into 2 groups by 
sampling sheets.  Of the 36 participants, 10 participants voluntarily withdrew from 
the study, 4 participants lost follow up at Chulalongkorn hospital, 2 participants went 
on to receive maintenance dialysis therapy.(Figure 4.1)  At the end of this study, only 
18 participants could complete the protocol. The overall drop-out rate was 50% of 
participants enrolled.  It was high in both control group  (47%) and intervention 
group (52.6%).  The results in Table 4.6 indicated that the participant dropout of 
either control or intervention group occurred during the first period of the study (wk 
1-wk 12).  Also it is obvious that the pattern of participant dropout in the control 
group and the treatment group were similar.    

The results showed no significant difference of characteristics at 
baseline between participants in either control groups or treatment groups or among 
the participants with CKD stages 1&2, 3 or 4 (Table 4.7).   

When considering body compositions, it showed that most of body 
compositions, such as the tricep skinfold thickness, MAC, % total body fat, muscle 
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mass, % total body water, and % bone were not significantly different among CKD 
patients in stage 1&2, stage 3, and stage 4 (Table 4.8 – Table 4.9). 

 
Table 4. 5 Content validation results of questionnaire related to eating behavior, 
knowledge, attitude, and stages of changes in CKD 

Questionnaire 
Total 

questions 
I-CVI < 0.8 I-CVI > 0.8 

S-CVI 
value 

Part 1 General information: smoking 
and alcohol habits, cooking patterns, 
sources of health knowledge, time to 
spend for physical activity and 
exercise 

25 0 25 1.0 

Part 2 Eating behaviour and attitude: 
protein restriction, 5 food groups, salt, 
sugar, fat, and taste perception 

30 5 25 0.94 

Part 3 Self-confidence to change 
behaviour: eating behaviour, physical 
activity and exercise behaviour 

14 4 10 0.90 

Part 4 The stages of changes: protein 
restriction, Na, K, P, dietary fiber, 
physical activity 

9 1  8 0.96 

Part 5 Knowledge related to CKD and 
dietary restriction 

12 0 12 1.0 

Part 6 Attitude toward behaviour 
modification and lifestyle changes 

20  0 20 1.0 
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Figure 4. 1  Flowchart of the participant progression through randomized controlled 
trial 
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4.2.3 Medications 
Most of the CHD patients enrolled in this study had co-diseases, such 

as hypertension, diabetes, and hyperlipidemia.  Approximately, at less 50% of 
patients with CKD in all stages received lipid lowering drugs, anti-hypertensive drugs, 
and hypoglycemic drugs.  Moreover, the CKD complications developed in some of 
them, for example, anemia, hyperuricemia, hyperphosphatemia, and hyperkalemia.  
Around 25% of patients receive allopurinol for treating hyperuricemia and 20% of 
CKD patients receive bicarbonate. Some participants in both control groups and 
treatment groups took Ketosteril and need to reduce amounts of protein intake. 
(Table 4.10 and Appendix 15).   

4.2.4 Blood biochemistry and inflammation biomarkers 
After 24-week follow up, we did not found significant difference of 

serum BUN and creatinine levels in participant stages 1&2, 3 or, 4 of CKD receiving 
intensive nutrition counseling or routine nutrition counseling (Table 4.11).  (Table 4.12 
– 4.14).   

After 24-week follow up, we found that of the levels of serum TNF-
alpha and IL-6 were significantly decrease in the treatment and control groups of 
stage 1&2 and the control group of stage 3. But there was no significant difference in 
stage 4.  
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Table 4.10 Types of drugs taken by the CKD patients according to co-diseases or 
complications at the baseline 
 Drugs Stage 1&2 Stage 3 Stage 4 

  
Control 
group 

Telephone 
call group 

Control 
group 

Telephone 
call group 

Control 
group 

Telephone 
call group 

Antihypertensive drug 50 50 62.5 100 50 - 
Diuretic - 25 25 11.1 25 20 
Oral hypoglycemic 
drug  

50 25 12.5 44.4 - - 

Insulin 25 - 12.5 33.3 50 20 
Oral hypoglycemic 
drug + insulin 

25 - - 22.2 - - 

Lipid lowering drugs 66.7 50 50 66.7 75 60 
Anticoagulant - 25 12.5 22.2 50 - 
Ketosteril - 75 75 33.3 25.0 40.0 
Vitamin B 6 - 25 - - - - 
Vitamin B 1 6 12 - - - - 50 - 
Multivitamin - - 12.5 11.1 - - 
Vitamin E - 25 12.5 - -  
Folic 25 - 25.0 11.1 75 20 
Ferrous sulfate - - - 11.1 25 40 
EPO - 25. - -  4 
Allopurinol  25 25 37.5 22.2 - 20 
Bicarb - 25 25 33.3 25.0 20.0 
Calcium 25 25 - - 25  
Chalcap  - - - 11.1 - - 
Kalimate  - - - - 25 20 
Protaxos powder 25 - 12.5 - - - 
Vitamin D 25 -  11.1 25 - 
Aricept  - 25 12.5 - - - 
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.2.6 Eating Behavior, knowledge, stages of behavioral change of Thai Predialysis 
CKD outpatients 

Thirty-five of outpatients with CKD stage 1 to stage 4 were recruited at 
baseline.  The average age of participants were 62 + 2 years olds in stage 1&2, 65 + 8  
in stage 3, and 63 + 12 in stage 4.  There was no significant difference among their 
age (Appendix 16). Patients were interviewed individually using a questionnaire to 
collect the information related to knowledge, eating behavior, and the stages of 
behavioral changes related to nutrition and CKD.  Most of participants were non-
smokers (70-80%) or quitted smoking (20-25%) and their physical activities were > 
300 min/week   (Figure 4.3 and Appendix 17). 

It is obvious almost 50% of CKD patients (~35-47%) did not receive 
knowledge related to dietary control and CKD, DM or HT from healthcare 
professionals, especially nutritionists or dietitians, for taking care of themselves 
(Figure 4.4 and Appendix 16).  Moreover, It was noticed that ~ 71% of them could 
not follow the recommendation of physicians, nutritionists, or dietitians on protein 
restriction Figure 4.5 and Appendix 18).  

Approximately 60% of them selected ingredients, planed menu, and 
cooked food by themselves.  Most of them (70-90%) applied the undesired cooking 
methods, such as deep-frying, grilling, and roasting which may developed AGEs, < 3 
times/week for food preparation (Appendix 19).   

Only 8.8% and 11.8% of patients preferred to consume foods with 
salty and sweet taste, respectively, and 9% added soy sauce or fish sauce in foods > 
3 times/week.  It is interesting that most of them could avoid adding soy sauce or 
fish sauce in foods > 3 times/week (99%).  However, only ~44 - 55% could consume 
low salt diet < 3 times/week (Appendix 18). 

A half of them was in the preparation stage of behavioral changes and 
~ 30 - 40% in the action satge or the maintenance stage for protein restriction. 
However, It was found that patients paid more attention on salt reduction, 44 – 60% 
of them was in the action satge or the maintenance stage for the salty food 
reduction (Figure 4.5). The results demonstrated that intensive education and 
behavioral counseling required for developing the behavioral self-management in 
CKD pre-dialysis patients. 
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4.2.7 Dietary intake 
After 6 month follow up, we not found significant difference of protein 

intake or energy intake in participant stages 1&2, 3 or 4 of CKD. But, we found 
significant decrease of fat intake in treatment group of stage 3.  

 



68 

Ta
bl

e 
4.

15
 D

ie
ta

ry
 k

no
wl

ed
ge

 o
f s

ta
ge

 2
 C

KD
 p

at
ie

nt
 

Di
et

ar
y 

Co
nt

ro
l 

Tr
ea

tm
en

t 
kn

ow
le

dg
e 

W
k1

 
W

k1
2 

W
k2

4 
Sig

 
W

k1
 

W
k1

2 
W

k2
4 

sig
 

Pr
ot

ein
 p

or
tio

n 
20

.3 
±1

1.6
 

20
.0 

±2
0.0

 
0.0

 
±0

.0 
0.8

6 
16

.5 
±9

.3 
7.0

 
±0

.0 
30

.0 
±0

.0 
0.8

2 
Sa

lt 
po

rti
on

 
0.5

 
±0

.0 
0.3

 
±0

.3 
0.0

 
±0

.0 
0.6

1 
1.5

 
±0

.6 
0.0

 
±0

.0 
0.0

 
±0

.0 
.01

7 
Pu

rin
e 

in 
fo

od
  

1.8
 

±1
.2 

2.7
 

±1
.5 

0.0
 

±0
.0 

0.6
9 

3.0
 

±1
.3 

2.0
 

±0
.0 

2.0
 

±0
.0 

0.8
9 

Po
ta

ss
ium

 in
 fo

od
 

0.0
 

±0
.0 

0.0
 

±0
.0 

0.0
 

±0
.0 

1.0
0 

0.5
 

±0
.5 

2.0
 

±0
.0 

3.0
 

±0
.0 

0.1
8 

Ph
os

ph
at

e 
in 

fo
od

 
0.0

 
±0

.0 
0.0

 
±0

.0 
0.0

 
±0

.0 
0.0

3 
0.0

 
±0

.0 
0.0

 
±0

.0 
0.0

 
±0

.0 
1.0

0 
Fr

uit
 p

or
tio

n 
2.5

 
±2

.5 
1.0

 
±1

.0 
0.0

 
±0

.0 
0.5

7 
3.7

 
±1

.3 
0.0

 
±0

.0 
2.0

 
±0

.0 
0.2

8 
Ve

g p
or

tio
n 

2.5
 

±2
.5 

1.0
 

±1
.0 

0.0
 

±0
.0 

0.5
7 

3.7
 

±1
.3 

0.0
 

±0
.0 

2.0
 

±0
.0 

0.2
8 

 Ta
bl

e 
4.1

6 
Di

et
ar

y 
kn

ow
le

dg
e 

of
 st

ag
e 

3 
CK

D 
pa

tie
nt

 
Di

et
ar

y 
Co

nt
ro

l 
Tr

ea
tm

en
t 

kn
ow

le
dg

e 
W

k1
 

W
k1

2 
W

k2
4 

Sig
 

W
k1

 
W

k1
2 

W
k2

4 
Sig

 
Pr

ot
ein

 p
or

tio
n 

1.3
 

±0
.3 

1.0
 

±0
.0 

1.0
 

±0
.0 

0.0
58

 
1.4

 
±0

.3 
1.0

 
±0

.0 
1.0

 
 

0.0
23

 
Sa

lt 
po

rti
on

 
2.3

 
±0

.5 
2.6

 
±0

.7 
4.0

 
±1

.0 
0.9

08
 

3.0
 

±0
.6 

2.5
 

±1
.5 

3.3
 

 
0.2

95
 

Pu
rin

e 
in 

fo
od

  
1.0

 
±0

.5 
0.7

 
±0

.3 
2.0

 
±0

.0 
0.3

79
 

0.8
 

±0
.3 

0.5
 

±0
.5 

1.3
 

 
0.8

29
 

Po
ta

ss
ium

 in
 fo

od
 

1.0
 

±0
.9 

1.0
 

±0
.8 

1.0
 

±0
.0 

0.2
82

 
0.4

 
±0

.3 
0.5

 
±0

.5 
1.3

 
 

0.5
66

 
ph

os
ph

at
e 

in 
fo

od
 

1.9
 

±0
.9 

1.7
 

±1
.7 

0.0
 

±0
.0 

0.2
85

 
0.8

 
±0

.4 
1.5

 
±1

.5 
0.0

 
 

0.6
84

 
Fr

uit
 p

or
tio

n 
2.5

 
±0

.9 
1.7

 
±1

.7 
0.0

 
±0

.0 
0.8

23
 

2.0
 

±1
.0 

1.5
 

±1
.5 

0.0
 

 
0.6

97
 

Ve
g p

or
tio

n 
1.8

 
±0

.3 
1.1

 
±0

.1 
1.0

 
±0

.0 
0.8

01
 

1.0
 

±0
.0 

1.0
 

±0
.0 

1.0
 

 
0.6

28
 

 



69 

Ta
bl

e 
4.

17
 D

ie
ta

ry
 k

no
wl

ed
ge

 o
f s

ta
ge

 4
 C

KD
 p

at
ie

nt
 

Di
et

ar
y 

Co
nt

ro
l 

Tr
ea

tm
en

t 
kn

ow
le

dg
e 

W
k1

 
W

k1
2 

W
k2

4 
Sig

 
W

k1
 

W
k1

2 
W

k2
4 

Sig
 

Pr
ot

ein
 p

or
tio

n 
21

.0 
±2

1.0
 

22
.5 

±1
7.5

 
30

.0 
±0

.0 
1.0

00
 

11
.7 

±6
.0 

23
.8 

±1
3.8

 
0.0

 
 

0.3
73

 
Sa

lt 
po

rti
on

 
1.2

 
±0

.4 
0.8

 
±0

.3 
1.0

 
±0

.0 
0.7

52
 

0.8
 

±0
.2 

2.0
 

±2
.0 

1.0
 

 
0.9

04
 

Pu
rin

e 
in 

fo
od

  
4.3

 
±1

.7 
3.0

 
±3

.0 
5.0

 
±0

.0 
0.7

85
 

2.7
 

±1
.4 

2.8
 

±0
.9 

2.0
 

 
0.7

97
 

Po
ta

ss
ium

 in
 fo

od
 

1.0
 

±0
.6 

1.5
 

±0
.5 

2.0
 

±0
.0 

0.5
39

 
1.3

 
±0

.7 
0.2

 
±0

.2 
1.0

 
 

0.3
48

 
ph

os
ph

at
e 

in 
fo

od
 

0.0
 

±0
.0 

0.0
 

±0
.0 

0.0
 

±0
.0 

1.0
00

 
1.0

 
±0

.7 
1.0

 
±0

.8 
2.0

 
 

0.6
21

 
Fr

uit
 p

or
tio

n 
0.0

 
±0

.0 
0.8

 
±0

.8 
0.0

 
±0

.0 
0.1

53
 

2.4
 

±1
.1 

0.4
 

±0
.2 

0.0
 

 
0.1

33
 

Ve
g p

or
tio

n 
0.3

 
±0

.3 
1.0

 
±0

.0 
0.0

 
±0

.0 
0.1

64
 

2.4
 

±1
.1 

1.6
 

±1
.0 

0.0
 

 
0.4

29
 

 



70 

Di
et

ar
y 

in
ta

ke
 

Ta
bl

e 
4.1

 P
ro

te
in 

int
ak

e 
of

 st
ag

e 
2 

CK
D 

pa
tie

nt
 

 
Co

nt
ro

l 
Tr

ea
tm

en
t 

 
W

k1
 

W
k1

2 
W

k2
4 

Sig
 

W
k1

 
W

k1
2 

W
k2

4 
Sig

 
pr

ot
ein

 in
ta

ke
 (g

/d
) 

53
.0 

±1
0.3

 
47

.2 
±2

.5 
42

.5 
  

0.6
67

 
48

.2 
±1

1.4
 

37
.3 

±8
.3 

53
.0 

±1
4.0

 
0.6

51
 

pr
ot

ein
 re

co
m

m
en

d 
(g/

d)
 

51
.5 

±4
.0 

48
.0 

±3
.6 

56
.0 

 
0.4

05
 

43
.3 

±1
6.6

 
28

.5 
±0

.5 
29

.0 
±1

.0 
0.9

41
 

pr
ot

ein
 in

ta
ke

 (g
/k

g/
d)

 
0.7

4 
±0

.31
 

0.6
2 

±0
.31

 
0.6

5 
 

0.9
74

 
0.5

2 
±0

.19
 

0.6
2 

±0
.06

 
0.8

7 
±0

.13
 

0.3
15

 
pr

ot
ein

 re
co

m
m

en
d 

(g/
kg

/d
) 

0.8
0 

±0
.00

 
0.8

0 
±0

.00
 

0.8
0 

 
1.0

00
 

0.5
0 

±0
.10

 
0.4

0 
±0

.00
 

0.4
0 

±0
.00

 
0.6

07
 

%
 p

ro
te

in 
int

ak
e 

(%
) 

92
.5 

±3
8.0

 
77

.0 
±3

8.6
 

82
.0 

 
0.9

74
 

10
4.5

 ±
38

.7 
15

4.5
 

±1
5.5

 
21

8.0
 ±

32
.0 

0.1
05

 
+ 

de
lta

 (%
) 

2 
 

2 
 

1 
 

 
3 

 
2 

 
2 

 
 

- d
el

ta
 (%

) 
1 

 
0 

 
1 

 
 

0 
 

0 
 

0 
 

 
en

er
gy

 in
ta

ke
 (g

/d
) 

13
09

 ±
19

5 
13

02
 ±

14
1 

11
20

 
 

0.6
67

 
10

64
 ±

19
0 

97
6 

±2
55

 
11

42
 ±

25
7 

0.6
51

 
en

er
gy

 re
co

m
m

en
d 

(g/
d)

 
18

31
 ±

10
0 

18
02

 ±
13

8 
20

82
 

 
0.2

88
 

21
30

 ±
26

8 
19

71
 

±1
29

 
19

84
 ±

11
6 

0.8
27

 
%

en
er

gy
 in

ta
ke

 (%
) 

61
 ±

24
 

57
 ±

29
 

57
 

 
0.9

74
 

38
 ±

13
 

54
 

±8
 

63
 ±

7 
0.2

10
 

+ 
de

lta
 (%

) 
1 

 
0 

 
0 

 
 

0 
 

0 
 

0 
 

 
- d

el
ta

 (%
) 

2 
 

2 
 

2 
 

 
3 

 
2 

 
2 

 
 

  



71 

 
Ta

bl
e 

2 
Pr

ot
ei

n 
in

ta
ke

 o
f s

ta
ge

 3
 C

KD
 p

at
ie

nt
 

 
Co

nt
ro

l 
Tr

ea
tm

en
t 

 
W

k1
 

W
k1

2 
W

k2
4 

Sig
 

W
k1

 
W

k1
2 

W
k2

4 
Sig

 
pr

ot
ein

 in
ta

ke
 (g

/d
) 

50
.7 

±3
.3 

60
.8 

±6
.1 

48
.8 

  
0.2

81
 

52
.9 

±6
.6 

44
.6 

±9
.6 

44
.1 

±9
.4 

0.2
79

 
pr

ot
ein

 re
co

m
m

en
d 

(g/
d)

 
28

.8 
±6

.0 
24

.6 
±7

.6 
22

.4 
 

0.8
36

 
39

.4 
±3

.3 
29

.2 
±8

.2 
24

.3 
±1

3.1
 

0.3
89

 
pr

ot
ein

 in
ta

ke
 (g

/k
g/

d)
 

0.9
1 

±0
.08

 
1.0

8 
±0

.16
 

0.8
5 

 
0.7

19
 

0.6
7 

±0
.15

 
0.5

8 
±0

.18
 

0.6
7 

±0
.14

 
0.7

95
 

pr
ot

ein
 re

co
m

m
en

d 
(g/

kg
/d

) 
0.4

5 
±0

.03
 

0.4
6 

±0
.04

 
0.4

4 
 

0.9
47

 
0.5

3 
±0

.03
 

0.5
2 

±0
.05

 
0.4

7 
±0

.07
 

0.6
14

 
%

 p
ro

te
in 

int
ak

e 
(%

) 
20

8.6
 

±2
4.6

 
24

6.6
 

±4
5.0

 
20

6.0
 

 
0.6

96
 

12
9.8

 
±3

3.4
 

12
4.6

 
±4

4.7
 

15
4.0

 
±4

4.6
 

0.9
26

 
+ 

de
lta

 (%
) 

8 
 

7 
 

4 
 

 
8 

 
3 

 
2 

 
 

- d
el

ta
 (%

) 
0 

 
0 

 
1 

 
 

0 
 

1 
 

1 
 

 
en

er
gy

 in
ta

ke
 (g

/d
) 

12
39

 
±5

7 
15

20
 

±1
83

 
13

33
 

 
0.3

63
 

15
39

 
±1

60
 

11
74

 
±2

26
 

13
59

 
±3

23
 

0.3
87

 
en

er
gy

 re
co

m
m

en
d 

(g/
d)

 
18

29
 

±2
97

 
14

45
 

±3
90

 
10

09
 

 
0.1

94
 

21
09

 
±4

9 
17

50
 

±4
39

 
21

77
 

±4
8 

0.7
00

 
%

en
er

gy
 in

ta
ke

 (%
) 

73
 

±5
 

90
 

±1
5 

78
 

 
0.8

13
 

65
 

±1
3 

51
 

±1
5 

69
 

±1
6 

0.5
38

 
+ 

de
lta

 (%
) 

1 
 

2 
 

1 
 

 
3 

 
0 

 
0 

 
 

- d
el

ta
 (%

) 
7 

 
5 

 
4 

 
 

5 
 

4 
 

3 
 

 
 



72 

 
Ta

bl
e 

4.2
0 

Pr
ot

ei
n 

in
ta

ke
 o

f s
ta

ge
 4

 C
KD

 p
at

ie
nt

 

 
Co

nt
ro

l 
Tr

ea
tm

en
t 

 
W

k1
 

W
k1

2 
W

k2
4 

Sig
 

W
k1

 
W

k1
2 

W
k2

4 
Sig

 
Pr

ot
ein

 in
ta

ke
 (g

/d
) 

40
.3 

±5
.8 

36
.9 

±4
.9 

43
.7 

  
0.6

01
 

44
.4 

±6
.9 

42
.7 

±2
.9 

34
.1 

±2
.5 

0.3
80

 
Pr

ot
ein

 re
co

m
m

en
d 

(g/
d)

 
33

.3 
±5

.1 
28

.5 
±9

.5 
38

.0 
 

0.6
20

 
31

.7 
±3

.8 
24

.8 
±7

.4 
16

.5 
±1

6.5
 

0.6
11

 
Pr

ot
ein

 in
ta

ke
 (g

/k
g/

d)
 

0.7
6 

±0
.14

 
0.7

0 
±0

.05
 

0.7
8 

 
0.8

52
 

0.7
7 

±0
.11

 
0.7

4 
±0

.06
 

0.6
7 

±0
.05

 
0.8

37
 

Pr
ot

ein
 re

co
m

m
en

d 
(g/

kg
/d

) 
0.5

5 
±0

.05
 

0.5
0 

±0
.10

 
0.6

0 
 

0.6
87

 
0.5

3 
±0

.04
 

0.5
6 

±0
.04

 
0.5

0 
±0

.10
 

0.7
45

 

%
 p

ro
te

in 
int

ak
e 

(%
) 

14
2.3

 
±2

9.9
 

14
4.0

 
±1

9.0
 

13
0.0

 
 

1.0
00

 
14

6.3
 ±

21
.8 

13
3.0

 ±
10

.3 
13

7.5
 

±1
7.5

 
0.8

56
 

+ 
Di

ffe
re

nc
e 

(%
) 

3 
 

2 
 

1 
 

 
6 

 
5 

 
3 

 
 

- d
el

ta
 (%

) 
1 

 
0 

 
0 

 
 

0 
 

0 
 

0 
 

 
en

er
gy

 in
ta

ke
 (g

/d
) 

12
21

 
±1

88
 

11
47

 
±7

8 
11

54
 

 
0.8

75
 

11
90

 ±
14

3 
12

65
 ±

94
 

98
5 

±9
1 

0.2
54

 
en

er
gy

 re
co

m
m

en
d 

(g/
d)

 
17

78
 

±1
76

 
16

76
 

±2
18

 
19

23
 

 
0.7

06
 

17
72

 ±
13

8 
13

42
 ±

36
3 

82
4 

±8
24

 
0.3

83
 

%
en

er
gy

 in
ta

ke
 (%

) 
76

 
±1

5 
74

 
±1

0 
69

 
 

1.0
00

 
69

 ±
7 

73
 ±

6 
64

 
±6

 
0.4

88
 

+ 
de

lta
 (%

) 
1 

 
0 

 
0 

 
 

1 
 

0 
 

0 
 

 
- d

el
ta

 (%
) 

3 
 

2 
 

1 
 

 
5 

 
5 

 
3 

 
 

 



73 

 
4.2.7 correlation 

 
Figure 4. 2 Correlation between viceral fat and tHGFR 

 

 
Figure 4. 3 Correlation between creatinine and thGFR 
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Figure 4. 4 Correlation between basal metabolic rate and muscle mass 

 

 
Figure 4. 5 Correlation between basal metabolic rate and visceral fat 
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Figure 4. 6 Correlation between basal metabolic rate and TNF-α 

 

 
Figure 4. 7 Correlation between IL6 and TNF-α 
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Figure 4. 8 Correlation between total fat and muscle mass 

 

 
Figure 4. 9 Correlation between total fat and creatinine 
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Figure 4. 10 Correlation between muscle mass and visceral fat 

 

 
Figure 4. 11 Correlation between muscle mass and TNF-α 
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Figure 4. 12 Correlation between TNF-α and visceral fat 

 
This study not found the inverse relationships between eGFR and serum TNF-

 or recepter2, IL-6 of Thai pre-dialysis CKD outpatients. But found relationships 
between Protein intake and creatinine and BUN 
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CHAPTER 5 
 DISCUSSION 

Both systolic and diastolic blood pressure of CKD patients were in the 
acceptable range (140/90 mmHg) even though some of them had hypertension as a 
co-disease. And 50% of these CKD patients on anti-hypertensive drug. 

Only visceral fat and waist circumference of the stage 1&2 CKD group (VF 13 ± 
1.4%, WC 98.0 ± 4.9 cm) and the stage 3 CKD group (VF 14 ± 1.2%, WC 97.8 ± 2.9 cm) 
were significantly higher than the healthy group (VF 7 ± 1.3%, WC 82.0 ± 2.6 cm, p < 
0.05).  Although waist circumference of the stage 4 CKD patients was not significantly 
different from that of healthy subjects (88.4 ± 4.6 & 82.0 ± 2.6 cm) and other earlier 
stages of CKD groups.  It was showed that visceral fat of the stage 4 CKD patients (8 ± 
1.8%) was significantly lower than those of earlier stages of CKD group (stage 1&2; 13 
± 1.4% and stage 3; 14 ± 1.2%, p < 0.05) and closed to that of healthy subjects (7 ± 
1.3%).  These findings agreed with   WH ratios which were significantly higher in the 
stage 1&2 CKD group and the stage 3 CKD group as mentioned above. (Table 4.1) 

The eGFR of CKD patients calculated by Thai eGFR equation were 76.7± 5.9 
mL/min/1.73m2 in CKD stage 1&2 group, 47.7 ± 1.9 mL/min/1.73m2 in CKD stage 1&2 
group, and 26.9 ± 2.0 in CKD stage 1&2 group.   

The eGFR were significantly different among the CKD groups. It is obvious that 
serum and creatinine of CKD patients significantly increased when eGFR declined (p < 
0.05).   

Generally, blood sugar levels of patients were under controlled and 
concentrations of HbA1c were slightly above 7% (CKD stage 1&2 group; 8.0 ± 0.4%, 
CKD stage 3 group; 7.1 ± 0.4%, and CKD stage 4 group 8.6 ± 3.4%).   

This study found that serum triglyceride, total cholesterol, and LDL-
cholesterol levels in CKD groups were in normal ranges (< 130 mg/dL) and not 
significantly different from that of the healthy subjects.  However, the data indicated 
that patients with CKD stage 1&2 and stage 3 had HDL-cholesterol levels lower than 
45 mg/dL (stage 1&2; 41 ± 1.6 mg/dL, stage 3; 42 ± 4.1 mg/dL, and stage 4; 49 ± 5.6 
mg/dL) while that of the healthy subject group were 55 ± 5.4 mg/dL.   

Furthermore, it was showed that average serum uric acid levels in all CKD 
groups were abnormal and no significant difference among CKD groups. The average 
serum uric acid level in healthy subjects was 4.5± 0.3 mg/dL while those of CKD 
groups were 6.4 ± 0.9 mg/dL (stage 1&2), 6.8 ± 0.4 mg/dL (stage 3), 7.0 ± 2.5 mg/dL 
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(stage 4).  Average serum minerals associated with renal clearance including 
potassium and phosphorus were found in normal levels in all group.  Each of 
average serum potassium and phosphorus in three CKD groups were below 5.0 
mEq/L. 

Surprisingly, similar to TNF-α, levels of IL-6 in plasma trend to be declined in 
stage 3 and stage 4 CKD patients compared to healthy volunteers (stage 1&2; 4.7± 
1.5, stage 3; 2.8± 0.8, stage 4; 2.8± 0.5 pg/mL, p = <0.05 ). From other study found 
that adipose tissue in obese people will produce IL-6 and TNF-alpha more than 
normal weight. (93) In previous study, Keller et al. (94) found correlation between 
TNF-α and creatinine and inverse correlation between TNF-α and eGFR (p-value < 
0.0005). They also found correlation between IL-6 and creatinine and correlation 
between IL-6 and eGFR  (p-value < 0.05). 

DPI, it was found that approximately 0.6 ± 0.2, 0.8 ± 0.5, 0.8 ± 0.7 g/kg BW/d 
were consumed by patients in stage 1&2, stage 3, and stage 4, respectively. Also 
amount sodium intake could be indicated by urine sodium.  It was found that 
concentrations of urine sodium from three groups of CKD patients were not high 
(135.1 ± 29.4, 131.9 ± 15.2, 142.2 ± 10.6 mEq/L) and no significant difference among 
their sodium in urine (Table 4.2). 

Based on 7-day food record presented in Table 4.3, It was shown that 
amounts of macronutrients and micronutrients consumed by three CKD groups and a 
healthy subject group were not significantly different.  Approximately average energy 
of 1,000 – 1,300 kilocalories was consumed per day.  Distributions of energy from 
macronutrients including carbohydrate, protein, and fat were 61:15:24 in healthy 
subjects and 52:17:31 in the CKD stage1&2 group, 57:15:28 in CKD stage 3 group, and 
58:14:28 in CKD stage 3 group.  Average sugar and total fat intakes in all groups were 
25 – 35 gram and 30 – 45 gram per day, respectively.   

Lower protein intake was likely to be present in the CKD stage 4 group (38 ± 
3 g/day) compared to a healthy subject group (50 ± 13 g/day), the CKD stage 1&2 
group (55 ± 7 g/day), and the CKD stage 3 group (49 ± 2 g/day).  When considering 
the ratios of animal protein (high bioavailability value; HBV) to vegetable protein (low 
bioavailability value; LBV), it was likely to indicate that animal proteins were 
consumed less in the CKD stage 4 group.  The ratios of HBV:LBV was close to 1 fold 
instead of 1.5 – 2 folds as present in a healthy subject group and other two earlier 
stage of CKD groups.  Also lower cholesterol intake per day in the CKD stage 4 group 
(131 ± 16 mg) showed the same pattern of protein intake.  In this study found that 
patients with CKD stage 1&2 and stage 3 received cholesterol from foods 
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approximately 218 ± 35 and 195 ± 23 mg per day, respectively which were not 
significantly different from) a healthy subjects (229 ± 67 mg),  

 
Eating behavior 

Thirty-five of outpatients with CKD stage 1 to stage 4 were recruited at 
baseline.  The average age of participants were 62 + 2 years olds in stage 1&2, 65 + 8  
in stage 3, and 63 + 12 in stage 4.  There was no significant difference among their 
age (Appendix).  Patients were interviewed individually using a questionnaire to 
collect the information related to knowledge, eating behavior, and the stages of 
behavioral changes related to nutrition and CKD.  Most of participants were non-
smokers (70-80%) or quitted smoking (20-25%) and their physical activities were > 
300 min/week   (Figure 4.3 and Appendix). 

It is obvious almost 50% of CKD patients (~35-47%) did not receive 
knowledge related to dietary control and CKD, DM or HT from healthcare 
professionals, especially nutritionists or dietitians, for taking care of themselves 
(Figure 4.4 and Appendix).  Moreover, It was noticed that ~ 71% of them could not 
follow the recommendation of physicians, nutritionists, or dietitians on protein 
restriction Figure 4.5 and Appendix). 

Approximately 60% of them selected ingredients, planed menu, and cooked 
food by themselves.  Most of them (70-90%) applied the undesired cooking 
methods, such as deep-frying, grilling, and roasting which may developed AGEs, < 3 
times/week for food preparation (Appendix).   

Only 8.8% and 11.8% of patients preferred to consume foods with salty and 
sweet taste, respectively, and 9% added soy sauce or fish sauce in foods > 3 
times/week.  It is interesting that most of them could avoid adding soy sauce or fish 
sauce in foods > 3 times/week (99%).  However, only ~44 - 55% could consume low 
salt diet < 3 times/week (Appendix). 

A half of them was in the preparation stage of behavioral changes and ~ 30 
- 40% in the action satge or the maintenance stage for protein restriction. However, It 
was found that patients paid more attention on salt reduction, 44 – 60% of them 
was in the action satge or the maintenance stage for the salty food reduction (Figure 
4.5) 

The results demonstrated that intensive education and behavioral counseling 
required for developing the behavioral self-management in CKD pre-dialysis patients. 

Almost half of CKD patients in this study still have no knowledge related to 
diet and CKD, DM or HT from healthcare professionals, especially nutritionists or 
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dietitians, for taking care of themselves. They could follow recommendation on salt 
reduction better than protein reduction. Approximately 44 – 60% of them was in the 
action satge or the maintenance stage for the salty food reduction while only ~ 30 - 
40% in the action satge or the maintenance stage for protein restriction.  Therefore, 
nutrition counseling program should be provided and available for all CKD patients 
as routine work. 
Effectiveness of Intensive nutrition counseling 

After 6 month follow up, this study not found significant difference of protein 
intake or energy intake in participant stages 1&2, 3 or 4 of CKD. But, found significant 
decrease of fat intake in treatment group of stage 3. There are difference from 
another study. The protocol in another study were follow up every month, they 
found that after 4 visit participant significantly decrease in dietary protein intake (89).  

Beside protein and energy, dietary minerals such as sodium, potassium (K), 
phosphorus (P), and calcium (Ca) need to be concerned.  This study found that 
healthy subjects consumed sodium approximately 2,020 ± 610 mg/day (~% DRI), K 
930 ± 203 mg/d, P 535 ± 118 mg/day, and dietary Ca 356 ± 94 mg/day. A pattern of 
daily dietary mineral intake associated to CKD in the CKD stage 1&2 group was likely 
to higher than that of the healthy subjects (sodium 2,532 ± 380 mg, K 1,351 ± 216, P 
790 ± 140, Ca 783 ± 158).  For the other two later stages of CKD groups, amount of 
sodium intake per day tend to be reduced in stage 4 (1,788 ± 218 mg) while intakes 
of K, P, and Ca (stage 4; K 975± 87, P 544± 36, Ca 383± 26 mg & stage 3; K 862 ± 55, 
P 434 ± 36, Ca 378 ± 78 mg) were low and similar to the healthy subjects. According 
to AND recommendation of CKD patients with CKD stage 3 and 4 consume diet 
contained amounts of K, P, and Ca only 38 – 65% of recommendation  
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CHAPTER 6  
CONCLUSION 

There was no significant difference of inflammation makers between 
healthy subjects and CKD patients in various stages.  However, there was a 
decreasing trend of TNF-alpha and IL-6, inflammation biomarkers in patients with 
stage 3 and 4 CKD.  In contrast, those inflammation markers in patients with CKD 
stage 1&2 showed an increasing trend. There were no significant relationships 
between eGFR and inflammation biomarker including serum TNF- or IL-6 of Thai 
predialysis CKD outpatients. 

In this study, although an intensive nutrition counseling providing 
knowledge and follow-up telephone call during each visits could guide Thai 
predialysis CKD outpatients for monitoring and selecting appropriated diet, it was not 
be able to see the change of eating behavior within six months.  However, their 
nutrition status was stable and there was no malnutrition appeared during six 
months of study in both control groups and treatment groups.  Therefore, both 
routine or intensive nutrition counseling can provide benefits in patients as service in 
hospitals.  Interestingly, the results suggested at the early stage of CKD (stage 1&2), 
TNF-alpha levels were evaluated at the first week and significantly decreased after 6 
months of intervention. 
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CHAPTER 7  
LIMITATION AND FUTURE STUDY 

7.1 Limitations 

There were a few limitations in this study.   
7.1.1 The CKD participants in this study were took care by a multidiscipline 

health care team in the Metabolic Clinic at Chulalongkorn Memorial 
hospital.  Most of them had a good discipline on low protein intake at the 
baseline.  It might be possible significant results did not present as a result 
of this reason.    

7.1.2  A few numbers of each group might influence on the results.  The dropout 
rate was quite high. There were many factors which influence participants’ 
cooperation.  The food dairy and 7-food record might not be convenient 
for them to follow.  More than 50 % of drop-out participant were not able 
to complete food record. 

7.1.3 The telephone call followup had many limitations, such as time of calling 
that patients might not be convenient at appointment time.  

7.1.3 Some participants lost the dietitian followup due to no physician 
appointment in those week.  They did not recognize that the dietitian 
follow up was a part of the routine treatment. 

7.1.4 It is difficult to enroll the older healthy participants who match age with 
CKD patients in the cross-sectional study in Part I.  

7.2 Further studies 

7.2.1 There are few data on inflammation biomarkers in Thai healthy and 
patients with CKD stage 1 and 2.  Early detection of inflammation 
biomarkers may prevent the progression of CKD by increasing patients’ 
awareness of disease and changing eating behavior.   

7.2.2 Application on smartphone, a modern technology, may be useful for self-
monitoring, searching CKD knowledge or giving feedback in some groups of 
CKD patients.  It is interesting to investigate in the future. 

 7.2.3 This intensive nutrition counseling with modification may benefit to other 
groups of CKD patients who still lack knowledge, self-discipline, self-
monitoring, or opportunity to approach a multidiscipline health care team. 
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APPENDIX  1 
Ethical Approval 
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APPENDIX  2 
Standard Operating Procedure 

คู่มือปฏิบัติงานโครงการวิจัย การพัฒนารูปแบบการให้โภชนบ าบัดเพื่อปรับปรุงพฤติกรรมการ
บริโภคอาหารและบรรเทาภาวะอักเสบในผู้ป่วยนอกโรคไตเรื้อรัง  Part 2 

 
 คู่มือฉบับนี้จัดท ำขึ้นเพ่ือใช้เป็นคู่มือส ำหรับ รับสมัคร ให้ค ำปรึกษำ ตำมวัตถุประสงค์ของกำร
วิจัย และติดตำมผลของกำรวิจัยเป็นระยะเวลำ 25 สัปดำห์ต่อคน เพ่ือที่ทีมผู้วิจัยที่เกี่ยวข้องจะได้
ปฏิบัติไปในแนวทำงเดียวกัน โดยมีรำยละเอียดดังนี้ 
1. การรับสมัครผู้เข้าร่วมวิจัย 
1.1 การประกาศรับสมัคร  แบ่งเป็น 2 กลุ่ม 

1.1.1 อำสำสมัครสุขภำพดี  
1.1.2 อำสำสมัครผู้ป่วยโรคไตเรื้อรัง  

1.2 การชี้แจงโครงการ 
ผู้สนใจเข้ำร่วมโครงกำรจะได้รับค ำชี้แจงรำยละเอียดเกี่ยวกับโครงกำร ค ำชี้แจงรำยละเอียด

เกี่ยวกับโครงกำร 
1) ผู้ป่วยจะได้รับกำรบริกำรตำมมำตรฐำนของเมตำบอลิกคลินิก โรงพยำบำลจุฬำลงกรณ์ 

สภำกำชำดไทย ตลอดระยะเวลำที่อยู่ในโครงกำรวิจัย 
2) ทีมผู้วิจัยจะโทรศัพท์ติดตำมผลและแจ้งเตือนกำรนัดหมำยเป็นระยะตำมกลุ่มกำรทดลอง 
3) ควำมร่วมมือของอำสำสมัครในกำรจดบันทึกอำหำรที่รับประทำนในแต่ละวัน  
4) วิธีกำรท ำแบบสอบถำมซึ่งมี 6 ส่วน รวมทั้งหมด 10 หน้ำ โดยผู้วิจัยจะเป็นผู้สอบถำม  
5) อำสำสมัครจะต้องมำพบผู้วิจัยทั้งหมด 4 ครั้ง  

ครั้งที่ 1ก่อนเริ่มกำรทดลองอย่ำงน้อย 1 สัปดำห์  
ครั้งที่ 2 วันแรกสัปดำห์แรกที่ 1 
ครั้งที่ 3 สัปดำห์ที่ 12  
ครั้งที่ 4 สัปดำห์ที่ 24 

6) อำสำสมัครอำจจะได้รับกำรนัดให้มำพบผู้วิจัยนอกเหนือจำกวันที่มำพบแพทย์ 
1.3 การมอบเอกสาร ให้แก่ผู้ที่ตัดสินใจเข้าร่วมโครงการ 

ทีมผู้วิจัยมอบเอกสำร information sheet และ เอกสำรแสดงควำมยินยอม (consent 
form) ของคณะกรรมกำรจริยธรรม คณะแพทย์ศำสตร์ จุฬำลงกรณ์มหำวิทยำลัย ให้แก่อำสำสมัคร
เพ่ือกรอกข้อมูลและลงนำมให้ครบถ้วน โดยน ำกลับมำส่งให้แก่ผู้วิจัยในวันที่ลงทะเบียน 
2. การลงทะเบียนอาสาสมัครเข้าร่วมงานวิจัย 
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1.4.1 อำสำสมัครถูกแบ่งออกเป็น 2 กลุ่ม(treatment) ได้แก่ control และ intervention จึง
ท ำกำรสุ่มเพ่ือแบ่งกลุ่มตัวอย่ำงขึ้นล่วงหน้ำด้วยวิธี block of 4 กำรสุ่มเลือก block ท ำ
โดยกำรจับฉลำก  และจัดท ำเป็นแบบฟอร์มทะเบียนอำสำสมัคร Part 2 (FM-CL-04) 

1.4.2 เมื่ออำสำสมัครยื่น เอกสำรแสดงควำมยินยอมเป็นที่เรียบร้อยแล้ว อำสำสมัครจะถูกคัด
แยกตำมระยะของโรคไตเรื้อรัง ได้แก่ stage 2 stage 3 และ stage 4 

1.4.3 อำสำสมัครจะได้ subject numberซึ่งระบุกลุ่มกำรทดลอง โดยเรียงล ำดับกำรลงทะเบียน
ในแบบฟอร์มทะเบียนอำสำสมัคร Part 2 (FM-CL-04) จะเป็นไปตำมล ำดับกำรยื่น
เอกสำรของอำสำสมัคร 

2.1 การรบัเอกสารกลับ  (ก่อนเริ่มกำรทดลอง: อย่ำงน้อย 1 สัปดำห์ แต่ไม่เกิน 1 เดือน) 
เมื่อผู้สนใจเข้ำร่วมโครงกำรตัดสินใจเป็นอำสำสมัคร ในวันที่นัดหมำยลงทะเบียนจะต้องน ำเอกสำร
แสดงควำมยินยอม (consent form) ทีก่รอกข้อมูลและลงนำมครบถ้วนมำยื่น 

เอกสำรทุกฉบับจะถูกติดฉลำกท่ีระบุ subject number ที่มุมขวำบนของเอกสำร 
3. การเก็บข้อมูลเบื้องต้น  

อำสำสมัครจะต้องตอบแบบสอบถำม เรื่องกำรปรับเปลี่ยนพฤติกรรมกำรบริโภคอำหำรใน
ผู้ป่วยโรคไตเรื้องรัง (FM-CL-01)  ทั้ง 6 ส่วน ได้แก่ 

 ส่วนที่ 1 ข้อมูลทั่วไป   
ส่วนที่ 2 แบบวัดพฤติกรรมและทัศนคติกำรบริโภคอำหำร 
ส่วนที่ 3 แบบวัดควำมมั่นใจในควำมสำมำรถของตนเองในกำรปรับเปลี่ยนพฤติกรรม  
ส่วนที่ 4 แบบวิเครำะห์พฤติกรรมส ำหรับแยกขั้นตอนพฤติกรรมผู้ป่วยนอกโรคไตเรื้อรัง 
ส่วนที่ 5 แบบทดสอบควำมรู้ด้ำนอำหำรส ำหรับโรคร่วมและโรคแทรกซ้อน 
ส่วนที่ 6 แบบทดสอบทัศนคติต่อกำรปรับพฤติกรรม กำรบริโภคผลิตภัณฑ์เสริมอำหำรและ

กำรด ำรงชีวิตในผู้ป่วยโรคไตเรื้อรัง 
4. การให้ค าแนะน าแก่อาสาสมัครในการปฏิบัติตัวระหว่างการทดลอง 

1.6.1 วิธีกำรบันทึกแบบบันทึกรำยกำรอำหำรที่รับประทำนใน 24 ชั่วโมง และน้ ำหนักตัว 
(FM-HM-01) ซ่ึงอำสำสมัครจะต้องปฏิบัติและน ำกลับมำในวันแรกทีข่องสัปดำห์ที่ 1  

1.6.2 กำรเก็บปัสสำวะ 24 ชั่วโมง เพ่ือวัด urine creatinine  
1.6.3 กำรงดน้ ำและอำหำรเป็นเวลำ 12 ชั่วโมง เพ่ือเก็บเลือดส ำหรับตรวจวิเครำะห์  CBC, 

BUN, serum creatinine, eGFR, fasting blood sugar, HbA1C, lipid profiles, 
electrolytes, phosphorus, uric acid, liver function test, และตรวจ 

inflammatory marker (TNF-α, IL-6)  
หมำยเหตุ อำสำสมัครยังไม่ได้รับค ำแนะน ำด้ำนโภชนำกำรใดๆ 
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5. การให้โภชนบ าบัดและติดตามผล 
5.1 วันแรกของสัปดาห์ที่ 1 
5.1.1 -ขั้นตอนกำรเก็บข้อมูล 

1. เจำะเลือด 8 มิลลิลิตร ใส่ EDTA tube  
2. วัด body composition: BIA น้ ำหนัก เส้นรอบเอว เส้นรอบสะโพก เส้นรอบข้อมือ 

skinfold thickness (bicep triceps subscapular suprailiac) บันทึกในแบบ
บันทึกข้อมูลผู้ป่วย (FM-CL-05) 

3. อำสำสมัครส่งบันทึกกำรบริโภคอำหำรแก่ผู้วิจัย 
4. ผู้วิจัยให้ค ำปรึกษำด้ำนโภชนำกำรแก่อำสำสมัครตำมกลุ่มทดลอง  

5.1.2 กำรให้ค ำปรึกษำด้ำนโภชนำกำร 
กลุ่มท่ี 1 control 

1. พิจำรณำผลทำงชีวเคมีจำกห้องปฏิบัติกำรที่เก่ียวข้องกับโภชนำกำรบันทึกใน Summary 
Form (FM-CL-03)  

2. พิจำรณำประวัติกำรรักษำ รำยกำรยำ ค่ำDPI และค ำสั่งแพทย์ที่เก่ียวข้องกับโภชนำกำร 
บันทึกในแบบบันทึกข้อมูลผู้ป่วย (FM-CL-05) 

3. อำสำสมัครจะได้รับสมุดคู่มือของทำง metabolic clinic ในส่วนของโภชนำกำร (SD-CL-
04) ซึ่งประกอบด้วยแผนกำรให้ค ำแนะน ำทำงด้ำนโภชนำกำร, food diary, ค ำแนะน ำใน
กำรเลือกรับประทำนอำหำร เรื่องปริมำณฟอตเฟต โพแทสเซียม โซเดียม และ พิวรีน 

4. น ำข้อมูลกำรประเมินทำงโภชนำกำรข้ำงต้นมำประกอบกำรให้ค ำแนะน ำชนิดและปริมำณ
อำหำรที่ควรได้รับ โดยใช้ food model เป็นสื่อ ในปัญหำด้ำนโภชนำกำร ที่พบเพ่ือ
ควบคุมอำหำรให้เหมำะสมกับภำวะของโรคไตเรื้อรังและโรคร่วมที่เก่ียวข้องกับโภชนำกำร 

5. พบครั้งแรกใช้เวลำ 30 นำท ีนัดอำสำสมัครพบทีมผู้วิจัยในสัปดำห์ที ่12 เพ่ือติดตำมผล  
กลุ่มท่ี 2  intervention 

1. พิจำรณำผลทำงชีวเคมีจำกห้องปฏิบัติกำรที่เก่ียวข้องกับโภชนำกำรบันทึกใน Summary 
Form (FM-CL-03)  

2. พิจำรณำประวัติกำรรักษำ รำยกำรยำ ค่ำDPI และค ำสั่งแพทย์ที่เก่ียวข้องกับโภชนำกำร 
บันทึกในแบบบันทึกข้อมูลผู้ป่วย (FM-CL-05) 

3. อำสำสมัครจะได้รับสมุดคู่มือของทำง metabolic clinic ในส่วนของโภชนำกำร (SD-CL-
04) ซึ่งประกอบด้วยแผนกำรให้ค ำแนะน ำทำงด้ำนโภชนำกำร, food diary, ค ำแนะน ำใน
กำรเลือกรับประทำนอำหำร เรื่องปริมำณฟอตเฟต โพแทสเซียม โซเดียม และ พิวรีน 
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4. น ำข้อมูลกำรประเมินทำงโภชนำกำรข้ำงต้นมำประกอบกำรให้ค ำแนะน ำชนิดและปริมำณ
อำหำรที่ควรได้รับ โดยใช้ food model เป็นสื่อ ให้แผ่นพับ โปรตีน ฟอตเฟต โพแทสเซียม 
โซเดียม และ พิวรีน(SD-CL-05 ถึง 09) เพ่ิมเติมในปัญหำด้ำนโภชนำกำรที่พบและมี
แนวโน้มจะพบปัญหำในอนำคต นอกเหนือจำกในสมุดคู่มือของทำง metabolic clinic   

5. พบครั้งแรกใช้เวลำ 60 นำที  นัดอำสำสมัครพบทีมผู้วิจัยในสัปดำห์ที ่12  เพ่ือติดตำมผล  
5.1.3 ให้ค ำแนะน ำเพ่ือเตรียมตัวครั้งต่อไป 

1. แจ้งวันนัดครั้งต่อไป  
2. ทบทวนวิธีกำรบันทึก 7-day food record และชี้จุดที่ต้องปรับปรุงเพ่ือให้ได้ข้อมูลที่ใกล้เคียง

ที่สุดเพื่อให้อำสำสมัครเห็นพฤติกรรมกำรบริโภคของตนเอง ซึ่งอำสำสมัครจะต้องปฏิบัติและ
น ำกลับมำในสัปดำห์ที่ 12 

5.2 การติดตามระหว่างสัปดาห์ที่ 1-12 
1) กลุ่ม control จะมีกำรโทรเพ่ือแจ้งเตือนกำรนัดหมำย และติดตำมกำรบันทึกกำรบริโภค

อำหำรเป็นเวลำ 1 สัปดำห์ ในช่วงสัปดำห์ที่ 11 เพ่ือให้บันทึกกำรบริโภคอำหำรในสัปดำห์ที่ 12 
และบันทึกวันเวลำกำรโทรแจ้งเตือน ใน บันทึกกำรโทรติดตำม กลุ่ม control (FM-CL-07) 

2) กลุ่ม intervention จะมีกำร โทรสอบถำมปัญหำและติดตำมกำรบันทึกกำรบริโภคอำหำรเป็น
เวลำ 15 นำที ในสัปดำห์ที่ 1, 2, 3, 4, 6, 8, 10 บันทึกกำรโทรติดตำม วันเวลำ ปัญหำ 
ค ำแนะน ำ และในช่วงสัปดำห์ที่ 11 จะมีกำรโทรเพื่อแจ้งเตือนกำรนัดหมำยและติดตำมกำร
บันทึกกำรบริโภคอำหำรบันทึกวันเวลำกำรโทรแจ้งเตือนใน บันทึกกำรโทรติดตำม กลุ่ม 
intervention (FM-CL-06)   

5.3. สัปดาห์ที่ 12 
5.3.1 -ขั้นตอนกำรเก็บข้อมูล 

1. เจำะเลือด 8 มิลลิลิตร ใส่ EDTA tube  
2. วัด body composition: BIA น้ ำหนัก เส้นรอบเอว เส้นรอบสะโพก เส้นรอบข้อมือ 

skinfold thickness (bicep triceps subscapular suprailiac) บันทึกในแบบบันทึก
ข้อมูลผู้ป่วย (FM-CL-05) 

3. น. อำสำสมัครส่งบันทึกกำรบริโภคอำหำรแก่ผู้วิจัย 
4. ให้อำสำสมัครตอบแบบสอบถำม เรื่องกำรปรับเปลี่ยนพฤติกรรมกำรบริโภคอำหำรในผู้ป่วย

นอกโรคไตเรื้องรัง (FM-C-01)  5 ส่วน ได้แก่ 
ส่วนที่ 2 แบบวัดพฤติกรรมและทัศนคติกำรบริโภคอำหำร 
ส่วนที่ 3 แบบวัดควำมมั่นใจในควำมสำมำรถของตนเองในกำรปรับเปลี่ยนพฤติกรรม  
ส่วนที่ 4 แบบวิเครำะห์พฤติกรรมส ำหรับแยกขั้นตอนพฤติกรรมผู้ป่วยนอกโรคไตเรื้อรัง 
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ส่วนที่ 5 แบบทดสอบควำมรู้ด้ำนอำหำรส ำหรับโรคร่วมและโรคแทรกซ้อน 
ส่วนที่ 6 แบบทดสอบทัศนคติต่อกำรปรับพฤติกรรม กำรบริโภคผลิตภัณฑ์เสริมอำหำรและ

กำรด ำรงชีวิตในผู้ป่วยโรคไตเรื้อรัง 
5.3.2 กำรให้ค ำปรึกษำด้ำนโภชนำกำร 

กลุ่มท่ี 1 control 
1. พิจำรณำผลทำงชีวเคมีจำกห้องปฏิบัติกำรที่เก่ียวข้องกับโภชนำกำรบันทึกใน Summary 

Form (FM-CL-03)  
2. พิจำรณำประวัติกำรรักษำ รำยกำรยำ ค่ำDPI และค ำสั่งแพทย์ที่เก่ียวข้องกับโภชนำกำร 

บันทึกในแบบบันทึกข้อมูลผู้ป่วย (FM-CL-05) 
3. น ำข้อมูลกำรประเมินทำงโภชนำกำรข้ำงต้นมำประกอบกำรให้ค ำแนะน ำชนิดและปริมำณ

อำหำรที่ควรได้รับ โดยใช้ food model เป็นสื่อ และให้แผ่นพับเรื่องโปรตีน ปริมำณฟอต
เฟต โพแทสเซียม โซเดียม และ พิวรีน ในปัญหำด้ำนโภชนำกำร ที่พบเพ่ือควบคุมอำหำรให้
เหมำะสมกับภำวะของโรคไตเรื้อรังและโรคร่วมที่เก่ียวข้องกับโภชนำกำร 

4. พบครั้งที่ 2 ใช้เวลำ 15 นำท ี 
กลุ่มท่ี 2  intervention 

1. พิจำรณำผลทำงชีวเคมีจำกห้องปฏิบัติกำรที่เก่ียวข้องกับโภชนำกำรบันทึกใน Summary 
Form (FM-CL-03)  

2. พิจำรณำประวัติกำรรักษำ รำยกำรยำ ค่ำDPI และค ำสั่งแพทย์ที่เก่ียวข้องกับโภชนำกำร 
บันทึกในแบบบันทึกข้อมูลผู้ป่วย (FM-CL-05) 

3. น ำข้อมูลกำรประเมินทำงโภชนำกำรข้ำงต้นมำประกอบกำรให้ค ำแนะน ำชนิดและปริมำณ
อำหำรที่ควรได้รับ โดยใช้ food model เป็นสื่อ  ให้แผ่นพับ โปรตีน ฟอตเฟต โพแทสเซียม 
โซเดียม และ พิวรีน(SD-CL-05 ถึง 09) เพ่ิมเติมในปัญหำด้ำนโภชนำกำรที่พบและมีแนวโน้ม
จะพบปัญหำในอนำคต  

4. พบครั้งที่ 2 ใช้เวลำ 30 นำท ี 
5.3.3 ให้ค ำแนะน ำเพ่ือเตรียมตัวครั้งต่อไป 

1. แจ้งวันนัดครั้งต่อไป  
2. ทบทวนวิธีกำรบันทึก 7-day food record และชี้จุดที่ต้องปรับปรุงเพ่ือให้ได้ข้อมูลที่

ใกล้เคียงที่สุดเพื่อให้อำสำสมัครเห็นพฤติกรรมกำรบริโภคของตนเอง ซึ่งอำสำสมัครจะต้อง
ปฏิบัติและน ำกลับมำในสัปดำห์ที่ 12 

5.4 การติดตามระหว่างสัปดาห์ที่ 12-24 
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1) กลุ่ม control จะมีกำรโทรเพ่ือแจ้งเตือนกำรนัดหมำย และติดตำมกำรบันทึกกำรบริโภค
อำหำรเป็นเวลำ 1 สัปดำห์ ในช่วงสัปดำห์ที่ 23 เพ่ือให้บันทึกกำรบริโภคอำหำรในสัปดำห์ที่ 
24 และบันทึกวันเวลำกำรโทรแจ้งเตือน ใน บันทึกกำรโทรติดตำม กลุ่ม control (FM-CL-
07) 

2) กลุ่ม intervention จะมีกำร โทรสอบถำมปัญหำและติดตำมกำรบันทึกกำรบริโภคอำหำร
เป็นเวลำ 15 นำที ในสัปดำห์ที่ 14, 16, 18, 20, 22 บันทึกกำรโทรติดตำม วันเวลำ ปัญหำ 
ค ำแนะน ำ ในช่วงสัปดำห์ที่ 23 จะมีกำรโทรเพ่ือแจ้งเตือนกำรนัดหมำยและติดตำมกำร
บันทึกกำรบริโภคอำหำรบันทึกวันเวลำกำรโทรแจ้งเตือนใน บันทึกกำรโทรติดตำม กลุ่ม 
intervention (FM-CL-06) 

5.5 สัปดาห์ที่ 24 
5.5.1 -ขั้นตอนกำรเก็บข้อมูล 

1. เจำะเลือด 8 มิลลิลิตร ใส่ EDTA tube  
2. วัด body composition: BIA น้ ำหนัก เส้นรอบเอว เส้นรอบสะโพก เส้นรอบข้อมือ 

skinfold thickness (bicep triceps subscapular suprailiac) บันทึกในแบบบันทึก
ข้อมูลผู้ป่วย (FM-CL-05) 

3. อำสำสมัครส่งบันทึกกำรบริโภคอำหำรแก่ผู้วิจัย 
4. ให้อำสำสมัครตอบแบบสอบถำม เรื่องกำรปรับเปลี่ยนพฤติกรรมกำรบริโภคอำหำรในผู้ป่วย

นอกโรคไตเรื้องรัง (FM-C-01)  5 ส่วน ได้แก่ 
 ส่วนที่ 2 แบบวัดพฤติกรรมและทัศนคติกำรบริโภคอำหำร 
ส่วนที่ 3 แบบวัดควำมมั่นใจในควำมสำมำรถของตนเองในกำรปรับเปลี่ยนพฤติกรรม  
ส่วนที่ 4 แบบวิเครำะห์พฤติกรรมส ำหรับแยกขั้นตอนพฤติกรรมผู้ป่วยนอกโรคไตเรื้อรัง 
ส่วนที่ 5 แบบทดสอบควำมรู้ด้ำนอำหำรส ำหรับโรคร่วมและโรคแทรกซ้อน 
ส่วนที่ 6 แบบทดสอบทัศนคติต่อกำรปรับพฤติกรรม กำรบริโภคผลิตภัณฑ์เสริมอำหำรและ

กำรด ำรงชีวิตในผู้ป่วยโรคไตเรื้อรัง 
5. ผู้วิจัยให้ค ำปรึกษำด้ำนโภชนำกำรแก่อำสำสมัครตำมกลุ่มทดลอง  

5.5.2 กำรให้ค ำปรึกษำด้ำนโภชนำกำร 
กลุ่มท่ี 1 control 

1. พิจำรณำผลทำงชีวเคมีจำกห้องปฏิบัติกำรที่เก่ียวข้องกับโภชนำกำรบันทึกใน Summary 
Form (FM-CL-03)  

2. พิจำรณำประวัติกำรรักษำ รำยกำรยำ ค่ำDPI และค ำสั่งแพทย์ที่เก่ียวข้องกับโภชนำกำร 
บันทึกในแบบบันทึกข้อมูลผู้ป่วย (FM-CL-05) 
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3. น ำข้อมูลกำรประเมินทำงโภชนำกำรข้ำงต้นมำประกอบกำรให้ค ำแนะน ำชนิดและปริมำณ
อำหำรที่ควรได้รับ โดยใช้ food model เป็นสื่อ และให้แผ่นพับเรื่องโปรตีน ปริมำณฟอต
เฟต โพแทสเซียม โซเดียม และ พิวรีน (SD-CL-05 ถึง 09) ในปัญหำด้ำนโภชนำกำร ที่พบ
เพ่ือควบคุมอำหำรให้เหมำะสมกับภำวะของโรคไตเรื้อรังและโรคร่วมที่เก่ียวข้องกับ
โภชนำกำร 

4. พบครั้งที่ 3 ใช้เวลำ 15 นำท ี แจ้งกำรสิ้นสุดโครงกำรแก่ผู้ป่วย 
กลุ่มท่ี 2  intervention 

1. พิจำรณำผลทำงชีวเคมีจำกห้องปฏิบัติกำรที่เก่ียวข้องกับโภชนำกำรบันทึกใน Summary 
Form (FM-CL-03)  

2. พิจำรณำประวัติกำรรักษำ รำยกำรยำ ค่ำDPI และค ำสั่งแพทย์ที่เก่ียวข้องกับโภชนำกำร 
บันทึกในแบบบันทึกข้อมูลผู้ป่วย (FM-CL-05) 

5. น ำข้อมูลกำรประเมินทำงโภชนำกำรข้ำงต้นมำประกอบกำรให้ค ำแนะน ำชนิดและปริมำณ
อำหำรที่ควรได้รับ โดยใช้ food model เป็นสื่อ ให้แผ่นพับ โปรตีน ฟอตเฟต โพแทสเซียม 
โซเดียม และ พิวรีน (SD-CL-05 ถึง 09) เพ่ิมเติมในปัญหำด้ำนโภชนำกำรที่พบและมี
แนวโน้มจะพบปัญหำในอนำคต  

6. พบครั้งที่ 3 ใช้เวลำ 30 นำที แจ้งกำรสิ้นสุดโครงกำรแก่ผู้ป่วย 
---------------------------------------------   สิ้นสุดโครงกำร  --------------------------------------------- 

 
หมำยเหตุ  
กลุ่ม control หำกแพทย์นัดก่อนเวลำที่ก ำหนด 12 สัปดำห์ หำกแพทย์ระบุให้เข้ำพบนักก ำหนด
อำหำร อำสำสมัครจะได้รับค ำแนะน ำโดยทีมวิจัย ตำมวิธีของกลุ่ม control และอำสำสมัครจะต้องมำ
พบนักก ำหนดอำหำรตำมวันที่นัดอีกครั้ง 
 
กลุ่ม intervention หำกแพทย์นัดก่อนเวลำที่ก ำหนด 12 สัปดำห์ และแพทย์ระบุให้เข้ำพบนักก ำหนด
อำหำร อำสำสมัครจะได้รับค ำแนะน ำโดยทีมวิจัยของกลุ่ม intervention และอำสำสมัครจะต้องมำ
พบนักก ำหนดอำหำรตำมวันที่นัดอีกครั้ง 
 

 

 

 



 106 

APPENDIX  3 
Questionnaire 
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APPENDIX  4 
Food Record 
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APPENDIX  5 
Booklet 
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APPENDIX  6 
Leaflet 
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APPENDIX  7 
Sampling Sheet 
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APPENDIX  8Content validation results of questionnaire 
OBJECTIVE QUESTION I-CVI 
พฤติกรรมที่เพิ่มความ
เสี่ยงต่อการด าเนินไป
ของโรคไต 

ส่วนที่ 1 ข้อ 20 ท่านมีพฤติกรรมการสูบบุหรี่อย่างไร 1 
ส่วนที่ 1 ข้อ 21 ท่านมีพฤติกรรมการดื่มสุราอย่างไร 1 

พฤติกรรมการออก
ก าลังกาย PHYSICAL 

ACTIVITY 

ส่วนที่ 1 ข้อ 22 ในช่วง 3 เดือนที่ผ่านมา ท่านมีกิจวัตรประจ าวัน
ระดับใด? (นับเวลาสะสมรวมกันทั้งหมดต่อสัปดาห์ 

1 

ส่วนที่ 1 ข้อ 23 ในช่วง 3 เดือนที่ผ่านมา ท่านออกก าลังกายแบบ
แอโรบิกต่อเนื่องอย่างน้อย 10 นาทีต่องรั้งหรือไม่  

1 

ส่วนที่ 1 ข้อ 24 ในช่วง 3 เดือนที่ผ่านมา ท่านใช้เวลาออกก าลัง
กายแบบแอโรบิกต่อเนื่องอย่างน้อย 10 นาทีต่องรั้ง รวมเป็นเวลา
ทั้งหมดเท่าไร? )นับเวลาสะสมรวมกันทั้งหมดต่อสัปดาห์(  

1 

ส่วนที่ 1 ข้อ 25 ในช่วง 3 เดือนที่ผ่านมา ท่านมีการออกก าลัง
กายเพ่ือเพ่ิมงวามแข็งแรงของกล้ามเนื้อ )MUSCLE STRENGTH) กี่
วันต่อสัปดาห์ 

1 

ปัจจัยต่อ
ความสามารถในการ
เปลี่ยนแปลง
พฤติกรรมการบริโภค
อาหาร 

ส่วนที่ 1 ข้อที่ 11 โดยเฉลี่ยในแต่ละสัปดาห์ท่านบริโภงอาหาร
ปรุงส าเร็จหรืออาหารกึ่งส าเร็จรูปกี่มื้อ 

1 

ส่วนที่ 1 ข้อที่ 12 โดยเฉลี่ยในแต่ละสัปดาห์ท่านบริโภง อาหาร
ปรุงเองกี่มื้อ 

1 

ส่วนที่ 1 ข้อที่ 13 ในกรณีที่ท่านบริโภงอาหารปรุงส าเร็จหรือ
อาหารกึ่งส าเร็จรูป ใงรงือเลือกรายการอาหารเป็นหลัก 

1 

ส่วนที่ 1 ข้อที่ 14 ในกรณีที่ท่านบริโภงอาหารที่ปรุงเอง ใงรงือผู้
ปรุงประกอบอาหารเป็นหลัก 

1 

ส่วนที่ 1 ข้อที่ 15 ในกรณีที่ท่านบริโภงอาหารที่ปรุงเอง ใงรงือผู้
เลือกวัตถุดิบในการประกอบอาหาร 

1 

พฤติกรรมการบริโภค
อาหารรสเค็ม 

ส่วนที่ 2 ข้อที่ 1 ท่านรับประทานอาหารที่มีรสเง็ม 1 
ส่วนที่ 2 ข้อที่ 14 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านต้อง
เติมเงรื่องปรุงรสเง็ม เช่น ......... น้ าปลา  ...... วีอีิว  ปริมาณ 

……….ช้อนชา 

1 

ส่วนที่ 2 ข้อที่ 15 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านรู้สึก
ว่าอาหารมีรสเง็มเกินไป 

1 

ส่วนที่ 2 ข้อที่ 28 เมื่อมีงานเทศกาลหรือโอกาสพิเศษเช่น งาน
แต่งงาน งานเลี้ยงสังสรรง์ ท่านเลือกกินอาหารที่มีรสอ่อนเง็ม  

1 

พฤติกรรมการบริโภค
รสอาหารรสหวาน 

ส่วนที่ 2 ข้อที่ 2, ท่านรับประทานอาหารที่มีรสหวาน 1 
ส่วนที่ 2 ข้อที่ 16 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านต้อง 1 
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เติมเงรื่องปรุงรสหวาน เช่น ....... น้ าตาล ........ น้ าเชื่อม ปริมาณ 

…….ช้อนชา 
ส่วนที่ 2 ข้อที่ 17 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านรู้สึก
ว่าอาหารมีรสหวานเกินไป 

1 

ส่วนที่ 2 ข้อที่ 29 เมื่อมีงานเทศกาลหรือโอกาสพิเศษเช่น งาน
แต่งงาน งานเลี้ยงสังสรรง์ ท่านเลือกกินอาหารที่มีรสอ่อนหวาน 

1 

พฤติกรรมการบริโภค
อาหารรสเผ็ด 

ส่วนที่ 2 ข้อที่ 3 ท่านรับประทานอาหารที่มีรสเผ็ด 1 
ส่วนที่ 2 ข้อที่ 18 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านต้อง
เติมเงรื่องปรุงรสเผ็ด เช่น พริกป่น ปริมาณ …………. ช้อนชา 

1 

ส่วนที่ 2 ข้อที่ 19 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านรู้สึก
ว่าอาหารมีรสเผ็ดเกินไป 

1 

พฤติกรรมการบริโภค
อาหารรสเปรี้ยว 

ส่วนที่ 2 ข้อที่ 4 ท่านรับประทานอาหารที่มีรสเปรี้ยว 1 
ส่วนที่ 2 ข้อที่ 20 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านต้อง
เติมเงรื่องปรุงรสเปรี้ยว เช่น ........ น้ ามะนาว ...... น้ าส้มสายชู 

ปริมาณ ……….ช้อน 

1 

ส่วนที่ 2 ข้อที่ 21 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านรู้สึก
ว่าอาหารรสเปรี้ยวเกินไป 

1 

พฤติกรรมในการ
บริโภคอาหารมัน 

ส่วนที่ 2 ข้อที่ 5 ท่านรับประทานอาหารมัน เช่น อาหารทอด 

หรือ แกงกะทิ 
1 

ส่วนที่ 2 ข้อที่ 22 เมื่อท่านรับประทานอาหารนอกบ้าน ท่านรู้สึก
ว่าอาหารมันเกินไป 

1 

ส่วนที่ 2 ข้อที่ 30 เมื่อมีงานเทศกาลหรือโอกาสพิเศษเช่น งาน
แต่งงาน งานเลี้ยงสังสรรง์ ท่านเลือกกินอาหารที่มีไขมันน้อย 

1 

พฤติกรรมในการ
บริโภคอาหารที่เพิ่ม
ความเสี่ยงต่อการ
ด าเนินไปของโรคไต 

ส่วนที่ 2 ข้อที่ 10 ท่านรับประทานอาหารทอด 0.67 

ส่วนที่ 2 ข้อที่ 11 ท่านรับประทานอาหารปิ้ง 1 
ส่วนที่ 2 ข้อที่ 12 ท่านรับประทานอาหารย่าง 1 
ส่วนที่ 2 ข้อที่ 24 ท่านดื่มเงรื่องดื่มแอลกอฮอล์ ปริมาณ

...............ต่อวันสสัปดาห์  
0.67 

ส่วนที่ 2 ข้อที่ 25 ท่านสูบบุหรี่หรืออยู่ใกล้ชิดงนสูบบุหรี่ .........
มวนต่อวันสสัปดาห์ 

0.67 

พฤติกรรมในการ
ควบคุมการบริโภค
อาหาร 

ส่วนที่ 2 ข้อที่ 26 เมื่อมีงานเทศกาลหรือโอกาสพิเศษเช่น งาน
แต่งงาน งานเลี้ยงสังสรรง์ ท่านรับประทานอาหารมากกว่ามื้อ
ปกติ 

0.67 

ส่วนที่ 2 ข้อที่ 27 เมื่อมีงานเทศกาลหรือโอกาสพิเศษเช่น งาน 0.67 
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แต่งงาน งานเลี้ยงสังสรรง์ ท่านยังงงงวบงุมปริมาณอาหาร 

พฤติกรรมในการ
บริโภคอาหารที่มีใย
อาหารสูง 

ส่วนที่ 2 ข้อที่ 6 ท่านรับประทานอาหารประเภทธัญพืชไม่ขัดสี 1 
ส่วนที่ 2 ข้อที่ 7 ท่านรับประทานอาหารประเภทผัก 1 
ส่วนที่ 2 ข้อที่ 8 ท่านรับประทานอาหารประเภทผลไม้ 1 

พฤติกรรมในการ
บริโภคอาหารที่มี
โปรตีนสูง 

ส่วนที่ 2 ข้อที่ 9 ท่านรับประทานอาหารประเภทถั่วเปลือกแข็ง  

และถั่วเมล็ดแห้ง 
1 

ส่วนที่ 2 ข้อที่ 13 ท่านรับประทานโปรตีนได้ตรงตามปริมาณที่
แพทย์ก าหนด ประมาณ ................. กรัมต่อวัน  

1 

พฤติกรรมในการบริโภคผลิตภัณฑ์เสริมอาหาร/ ยาแผนโบราณ/ สมุนไพร 
 ส่วนที่ 2 ข้อที่ 23 ท่านรับประทานยาแผนโบราณ สยาแผนไทย 

หรือผลิตภัณพ์เสริมอาหารเพ่ือบ ารุงไต ยี่ห้อ /ชนิด........... 
1 

ความม่ันใจต่อการปรับพฤติกรรมโดยรวม 
 ส่วนที่ 3 ข้อที่ 1 ท่านมั่นใจว่าท่านสามารถรับประทานอาหารได้

ตรงเวลา 
1 

ความม่ันใจต่อการ
ปรับพฤติกรรมในการ
บริโภคอาหารรสเค็ม 

ส่วนที่ 3 ข้อที่ 3 ท่านมั่นใจว่าท่านสามารถลดการรับประทาน
เกลือให้น้อยลงได้ 

1 

ส่วนที่ 3 ข้อที่ 7 กรณีที่ท่านปรุงอาหารเองท่านมั่นใจว่าท่าน
สามารถเลือกท าอาหารที่มีปริมาณเกลือเหมาะสมกับโรงไตได้ 

1 

ส่วนที่ 3 ข้อที่ 9 กรณีที่ท่านวื้ออาหารปรุงส าเร็จท่านมั่นใจว่า
ท่านสามารถเลือกท าอาหารที่มีปริมาณเกลือเหมาะสมกับโรงไต
ได้ 

1 

ความม่ันใจต่อการปรับพฤติกรรมในการบริโภคอาหารรสหวาน  
 ส่วนที่ 3 ข้อที่ 5 ท่านมั่นใจว่าท่านสามารถลดการรับประทาน

อาหารหวานและน้ าตาลให้น้อยลงได้ 
1 

ความม่ันใจต่อการปรับพฤติกรรมในการบริโภคอาหารมัน 
 ส่วนที่ 3 ข้อที่ 4 ท่านมั่นใจว่าท่านสามารถลดการรับประทาน

ไขมันให้น้อยลงได้ 
1 

ความม่ันใจต่อการ
ปรับพฤติกรรมในการ
บริโภคโปรตีน 

ส่วนที่ 3 ข้อที่ 2 ท่านมั่นใจว่าท่านสามารถลดการรับประทาน
โปรตีนให้น้อยลงได้ 

1 

ส่วนที่ 3 ข้อที่ 6 กรณีที่ท่านงวบงุมโปรตีนท่านมั่นใจว่าท่าน
สามารถแลกเปลี่ยนการรับประทานอาหารจ าพวกข้าวและขนมปัง  

กับแป้งปลอดโปรตีน เช่น สางู วุ้นเส้น เส้นเวี้ยงไฮ้ ได้มื้อละ 1-2 
ทัพพี 

1 

ส่วนที่ 3 ข้อที่ 8 กรณีที่ท่านปรุงอาหารเองท่านมั่นใจว่าท่าน
สามารถเลือกท าอาหารที่มีปริมาณโปรตีนเหมาะสมกับโรงไตได้ 

1 



 139 

OBJECTIVE QUESTION I-CVI 
ส่วนที่ 3 ข้อที่ 10 กรณีที่ท่านวื้ออาหารปรุงส าเร็จท่านมั่นใจว่า
ท่านสามารถเลือกท าอาหารที่มีปริมาณโปรตีนเหมาะสมกับโรงไต
ได้ 

1 

ความม่ันใจต่อการ
ปรับพฤติกรรมในการ
ออกก าลังกาย 

ส่วนที่ 3 ข้อที่ 11 ท่านมั่นใจว่าท่านสามารถออกก าลังกายแบบ
แอโรบิงต่อเนื่องอย่างน้อย 10 นาทีต่องรั้ง  

0.67 

ส่วนที่ 3 ข้อที่ 12 ท่านมั่นใจว่าท่านสามารถออกก าลังกายแบบ
แอโรบิงต่อเนื่องอย่างน้อย 10 นาทีต่องรั้ง และสะสมได้อย่าง
น้อย 75 นาทีต่อสัปดาห์ 

0.67 

ส่วนที่ 3 ข้อที่ 13 ท่านมั่นใจว่าท่านสามารถมีกิจวัตรประจ าวัน
สะสมได้อย่างน้อย 150 นาทีต่อสัปดาห์ 

0.67 

ส่วนที่ 3 ข้อที่ 14 ท่านมั่นใจว่าท่านสามารถมีกิจวัตรประจ าวัน
สะสมได้อย่างน้อย 150 นาทีต่อสัปดาห์ โดยมีการออกก าลังกาย
แบบแอโรบิงสะสมเวลาได้อย่างน้อย 75 นาทีต่อสัปดาห์ 

0.67 

การปฏิบัติตนเพ่ือปรับเปลี่ยนพฤติกรรมการบริโภงโปรตีน 
 ส่วนที่ 4 ข้อที่ 1 ท่านงวบงุมปริมาณโปรตีนที่บริโภงตามที่แพทย์

และนักก าหนดอาหารแนะน าหรือไม่ 
1 

การปฏิบัติตนเพ่ือปรับเปลี่ยนพฤติกรรมการบริโภงอาหารเง็ม 
 ส่วนที่ 4 ข้อที่ 2 ท่านได้งวบงุมปริมาณเกลือตามที่แพทย์และนัก

ก าหนดอาหารแนะน าหรือไม่ 
1 

การปฏิบัติตนเพ่ือปรับเปลี่ยนพฤติกรรมการบริโภงอาหารหวาน 
 ส่วนที่ 4 ข้อที่ 3 ท่านได้งวบงุมปริมาณอาหารหวานและน้ าตาล

ตามที่แพทย์และนักก าหนดอาหารแนะน าหรือไม่ 
1 

การปฏิบัติตนเพ่ือปรับเปลี่ยนพฤติกรรมการบริโภงอาหารไขมันสูง  
 ส่วนที่ 4 ข้อที่ 4 ท่านได้งวบงุมปริมาณไขมันตามที่แพทย์และนัก

ก าหนดอาหารแนะน าหรือไม่ 
1 

การปฏิบัติตนเพ่ือปรับเปลี่ยนพฤติกรรมการบริโภงอาหารที่มีกากใยสูง  
 ส่วนที่ 4 ข้อที่ 5 ท่านรับประทานอาหารที่มีกากใยสูงหรือไม่ 1 
การปฏิบัติตนเพ่ือปรับเปลี่ยนพฤติกรรมการออกก าลังกายตามข้อก าหนดของ  WHO ข้อ 2 
 ส่วนที่ 4ข้อที่ 6 ท่านออกก าลังกายแบบแอโรบิกติดต่อกันงรั้งละ

อย่างน้อย10  นาที หรือไม่  
1 

การปฏิบัติตนเพ่ือปรับเปลี่ยนพฤติกรรมการออกก าลังกายตามข้อก าหนดของ  WHO ข้อ 1 และ 

2.. 
 ส่วนที่ 4 ข้อที่ 7 ท่านออกก าลังกายแบบแอโรบิงติดต่อกันงรั้งละ

อย่างน้อย 10 นาที และสะสมได้อย่างน้อย 75 นาทีต่อสัปดาห์
หรือไม่ 

1 
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การปฏิบัติตนเพ่ือปรับเปลี่ยนพฤติกรรมการออกก าลังกายตามข้อก าหนดของ  WHO ข้อ 1 
 ส่วนที่ 4 ข้อที่ 8 ท่านมีกิจวัตรประจ าวันสะสมได้อย่างน้อย 150 

นาทีต่อสัปดาห์หรือไม่ 
1 

ส่วนที่ 4 ข้อที่ 9 ท่านมีกิจวัตรประจ าวันสะสมได้อย่างน้อย 150 

นาทีต่อสัปดาห์ โดยมีการออกก าลังกายแบบแอโรบิงสะสมเวลา
ได้อย่างน้อย 75 นาทีต่อสัปดาห์หรือไม่ 

0.67 

งวามรู้เรื่องงวามส างัญในการปรับเปลี่ยนพฤติกรรมการบริโภคอาหาร 
 ส่วนที่ 5 ข้อที่ .1 เมื่อเป็นโรงไตเรื้อรัง ท่านมีงวามจ าเป็นที่

จะต้องปรับเปลี่ยนพฤติกรรมการบริโภงอาหารหรือไม่ 
1 

งวามรู้เรื่องงวามส างัญของโปรตีนต่อโรงไต 
 ส่วนที่ 5 ข้อที่ 2 เมื่อเป็นโรงไตเรื้อรัง ท่านมีงวามจ าเป็นที่จะต้อง

งวบงุมปริมาณเนื้อสัตว์ที่บริโภงหรือไม่? 
1 

งวามรู้เรื่องปริมาณโปรตีนที่งวรได้รับ 
 ส่วนที่ 5 ข้อที่ 3 หากจ าเป็นต้องงวบงุมการบริโภงเนื้อสัตว์ ท่าน

สามารถรับประทานเนื้อสัตว์ นม ไข่ ปลา เนยแข็ง ถั่ว ได้ใน
ปริมาณวันละเท่าใด 

1 

งวามรู้เรื่องงวามส างัญของโวเดียมต่อโรงไต 
 ส่วนที่ 5 ข้อที่ 4 เมื่อเป็นโรงไตเรื้อรัง ท่านมีงวามจ าเป็นที่จะต้อง

งวบงุมปริมาณเกลือหรือไม่?  
1 

งวามรู้เรื่องปริมาณโวเดียมที่งวรได้รับ 
 ส่วนที่ 5 ข้อที่ 5 หากจ าเป็นต้องงวบงุมการบริโภงเกลือ ท่าน

สามารถรับประทานเกลือได้ปริมาณวันละเท่าใด 
1 

งวามรู้เรื่องอาหารที่งวรหลีกเลี่ยงเมื่อกรดยูริกสูง 
 ส่วนที่ 5 ข้อที่ 6 อาหารชนิดใดที่งวรหลีกเลี่ยงเมื่อเป็นโรงเก๊าต์? 1 
งวามรู้เรื่องอาหารที่งวรหลีกเลี่ยงเมื่อโพแทสเวียมสูง 
 ส่วนที่ 5 ข้อที่ 7 อาหารชนิดใดที่งวรหลีกเลี่ยงเมื่อแพทย์ให้

งวบงุมการบริโภงอาหารที่มีโปแทสเวียมสูง 
1 

งวามรู้เรื่องอาหารที่งวรหลีกเลี่ยงเมื่อฟอสฟอรัสสูง 
 ส่วนที่ 5 ข้อที่ 8 อาหารชนิดใดที่งวรหลีกเลี่ยงเมื่อแพทย์ให้

งวบงุมการบริโภงอาหารที่มีฟอสฟอรัสสูง 
1 

งวามรู้เรื่องงวามส างัญของของเหลวต่อโรงไต 
 ส่วนที่ 5 ข้อที่ 9 เมื่อเป็นโรงไตเรื้อรังท่านมีงวามจ าเป็นที่จะต้อง

งวบงุมปริมาณน้ าดื่มหรือไม่ 
1 

งวามรู้เรื่องปริมาณของของเหลวที่ต้องงวบงุม 
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 ส่วนที่ 5 ข้อที่ 10 หากต้องงวบงุมการปริมาณน้ าดื่มที่บริโภง 

ท่านต้องจ ากัดปริมาณน้ าและเงรื่องดื่มอย่างไร? 
1 

งวามรู้เรื่องปริมาณของใยอาหารที่งวรได้รับจากผลไม้ 
 ส่วนที่ 5 ข้อที่ 11 ท่านงวรได้รับใยอาหารจากการบริโภงผลไม้ใน

ปริมาณวันละเท่าใด 
1 

งวามรู้เรื่องปริมาณของใยอาหารที่งวรได้รับจากผัก 
 ส่วนที่ 5 ข้อที่ 12 ท่านงวรได้รับใยอาหารจากการบริโภงผักใน

ปริมาณวันละเท่าใด 
1 

ทัศนคติต่อการบริโภค
ผลิตภัณฑ์เสริมอาหาร 

ส่วนที่ 6 ข้อที่ 1 การรับประทานสมุนไพรบางชนิดช่วยให้ไต
ท างานดีขึ้น ระบุ .............................................  

1 

ส่วนที่ 6 ข้อที่ 2 ยาแผนโบราณหรือยาแผนไทยสามารถช่วยเพ่ิม
การท างานของไตได้ 

1 

ส่วนที่ 6 ข้อที่ 3 ผลิตภัณพ์อาหารเสริมสามารถช่วยเพ่ิมการ
ท างานของไต 

1 

ทัศนคติต่อพฤติกรรม
ที่เพิ่มความเสี่ยง 

ส่วนที่ 6 ข้อที่ 4, การสูบบุหรี่มีผลให้ไตท างานแย่ลง 1 
ส่วนที่ 6 ข้อที่ 5 การดื่มเงรื่องดื่มแอลกอฮอลล์มีผลให้ไตท างาน
แย่ลง 

1 

ส่วนที่ 6 ข้อที่ 6 การงวบงุมน้ าหนักตัวให้อยู่ในช่วงปกติ (BMI < 

23) ส่งผลให้ไตเสื่อมช้าลง 
1 

ส่วนที่ 6 ข้อที่ 7 การอ้วนลงพุงมีผลให้ไตท างานแย่ล 1 
ทัศนคติต่อการบริโภค
โปรตีน 

ส่วนที่ 6 ข้อที่ 8 การรับประทานอาหารมากกว่าปกติในเทศกาล
พิเศษเป็นงรั้งงราวไม่มีผลต่องวามเสื่อมของไต 

1 

ส่วนที่ 6 ข้อที่ 18 การรับประทานอาหารมากกว่าปกติในช่วง
เทศกาลพิเศษเป็นงรั้งงราวมีผลต่องวามเสื่อมของไต 

1 

ทัศนคติต่อการออก
ก าลังกาย 

ส่วนที่ 6 ข้อที่ 9 การออกก าลังกายเป็นประจ ามีผลให้ไตเสื่อมช้า
ลง 

1 

ส่วนที่ 6 ข้อที่ 17 การออกก าลังกายเป็นประจ ามีผลท าให้ไต
เสื่อมเร็วขึ้น 

1 

ทัศนคติต่อการบริโภค
อาหารหวาน 

ส่วนที่ 6 ข้อที่ 10 การรับประทานอาหารหวานมากมีผลให้ไต
เสื่อมเร็วขึ้น 

1 

ทัศนคติต่อการบริโภค
อาหารที่เพิ่มความ
เสี่ยง 

ส่วนที่ 6 ข้อที่ 12 การรับประทานอาหารย่างบ่อยงรั้ง*มีผลให้
การท างานของไตลดลง 

1 

ส่วนที่ 6 ข้อที่ 13 การรับประทานอาหารปิ้งบ่อยงรั้ง*มีผลให้การ
ท างานของไตลดลง 

1 

ส่วนที่ 6 ข้อที่ 14 การรับประทานอาหารเผาบ่อยงรั้ง*มีผลให้ 1 
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การท างานของไตลดลง 
ส่วนที่ 6 ข้อที่ 19 ท่านงิดว่าการดื่มน้ าน้อยเป็นประจ า(น้อยกว่า 

6-8 แก้ว)อาจส่งผลให้ไตเสื่อมเร็วขึ้น 
1 

ทัศนคติต่อการบริโภค
อาหารมัน 

ส่วนที่ 6 ข้อที่ 11 การรับประทานอาหารมันมากมีผลให้ไตเสื่อม
เร็วขึ้น 

1 

ส่วนที่ 6 ข้อที่ 15 การรับประทานอาหารทอดบ่อยงรั้ง*มีผลให้
การท างานของไตลดลง 

1 

ส่วนที่ 6 ข้อที่ 16 การรับประทานอาหารอบบ่อยงรั้ง*มีผลให้
การท างานของไตลดลง 

1 
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