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Abstract 

There is limited scientific evidence of herbal and dietary supplement (HDS) 

safety amongst patients with renal insufficiency, including the prevalence, 

patterns and reasons for HDS use. The primary objective of this thesis was to 

determine any associations between HDS use and the fast progression of chronic 

kidney disease (CKD) in Thai outpatients with CKD. The other objectives were to 

determine 1) any associations between HDS use and CKD complications; 2) 

patterns of any other risk factors of CKD progression and its complications; 3) 

the prevalence, types, patterns and reasons for HDS use; 4) the demographic 

characteristics of Thai patients with CKD using HDS, compared with non-users; 

5) any association between HDS use and the level of adherence to prescribed, 

conventional medication; 6) patients’ experiences of the beneficial and adverse 

effects from using HDS; and 7) rate of non-disclosure of HDS use to a doctor 

and the reasons for that non-disclosure. 

Following ethical approval in Thailand, a survey recruited 421 outpatients with 

stages 3 to 5 CKD from two kidney clinics in central Thailand, from January to 

June 2012. A prospective cohort study followed up these respondents, in 

particular noting their serum creatinine, as well as serum levels of potassium 

and phosphate, for 12 months. Three hundred and fifty-seven respondents were 

completely followed up. The exposed group was defined as the current and 

regular users of HDS and the primary outcome of the cohort study was defined 

as either a decline in the estimated glomerular filtration rate of at least 5 

ml/min/1.73m2/year or the initiation of renal replacement therapy. Sixteen HDS 

users were recruited from the survey to be interviewed about their reasons for 

using HDS, using open-ended questions to elicit information in the qualitative 

study. Exclusion criteria were those with had received renal replacement therapy 

before the recruitment.  
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Patients were interviewed face to face regarding demographics, use and 

disclosure of HDS, and adherence to prescribed, conventional medicine, which 

was assessed by the Thai version of the 8-Item Morisky Medication Adherence 

Scale®. Their co-morbidities, current use of conventional medicine and 

laboratory results were extracted from their medical notes. Univariate and 

multivariate analyses were performed to determine the associations using Chi-

squared tests and multiple logistic regressions for dichotomous independent and 

dependent variables. Tests were 2-tailed and a p-value < 0.05 was considered 

statistically significant.  

The prevalence of HDS use during the previous year in Thai patients with CKD 

was 45% (95%CI 40%-50%) and 99% of these used HDS together with 

conventional medicine. Most respondents used HDS for maintaining well-being 

(61%) whilst 30% used HDS for kidney diseases. Kariyat, turmeric and horse 

radish tree were the most commonly used HDS. The most frequently reported 

influences on HDS use in the survey and the qualitative study were family 

members, friends and perception of benefits gained from using HDS. Seventy-

two percent did not inform their doctor about their HDS use. Those reporting a 

medium level of conventional medicine adherence (adjusted OR 0.53, 95% CI 

0.32-0.87) were less likely to use HDS, compared with those reporting poor 

adherence.  

An association between HDS use and CKD progression was not found (adjusted 

OR 1.16, 95%CI 0.66 – 2.03). Existing proteinuria at baseline had the strongest 

association with the fast progression of CKD (adjusted OR 4.22, 95% CI 2.52 – 

7.05), followed by younger age (adjusted OR 1.91, 95% CI 1.14 – 3.18). Two 

respondents (0.6%) had acute kidney injury, which may be related to the use of 

unknown Chinese herbal medicines or river spiderwort combined with diclofenac; 

issues which were reported by their doctor in their medical note. Additionally, 

HDS use was associated with uncontrolled hyperphosphatemia (adjusted OR 
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3.53, 95%CI 1.20 – 10.43), possibly due to the HDS used in the cohort study 

which contained phosphate or vitamin D. Meanwhile, no association between 

HDS use and uncontrolled hyperkalemia was found (adjusted OR 0.59, 95%CI 

0.25 – 1.38). 

Health care providers, particularly in Thailand, should be aware of the high 

number of CKD patients using HDS; in particular that many may not inform their 

doctor about their HDS use. For this reason it is suggested enquiries about HDS 

use should be included in guidelines for CKD management. They should also 

closely monitor CKD patients using Chinese herbal medicine, river spiderwort or 

HDS containing phosphorus or vitamin D. Proteinuria raises more concerns about 

the fast progression of CKD than HDS use in Thai patients with CKD. A limitation 

of this cohort study was that it considered all HDS use and had a limited sample 

size. Further studies need to extend the follow-up period of this cohort study to 

5 years to investigate any long-term effects of HDS, in a population-based 

cohort study, in order to confirm this present study’s findings and to examine 

renal adverse effects of specific herbal medicines, particularly in relation to acute 

kidney injury.   
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1. Introduction to the study 

The prevalence of the use of herbal and dietary supplements (HDS) has been 

increasing worldwide, particularly in Asian populations.1 Patients with stages 3 to 

5 chronic kidney disease (CKD) are more vulnerable to renal adverse effects of 

HDS and there are several reports of nephropathy from using HDS in general 

populations.2-7 Therefore, health professionals have raised safety concerns about 

HDS use in patients with CKD.8-10 The US National Kidney Foundation Kidney 

Disease Outcomes Quality Initiative in 2012 (NKF-KDOQI®), and the Thai 

guideline for CKD management in 2009, have both recommended patients with 

CKD should avoid using herbal medicines, although they have only a few case 

reports of products containing aristolochic acid use related to acute kidney injury 

to support this recommendation.11,12 Case reports are the main source of 

evidence regarding renal adverse effects from HDS use2,3 although there have 

been cross-sectional and case-control studies in Thailand and Taiwan reporting 

the use of herbal medicine relating to individuals newly diagnosed with CKD or 

end stage renal disease.4,5,7 There is limited evidence of HDS use being 

associated with progression of CKD and its complications amongst patients with 

advanced CKD, particularly in prospective studies.13 

Despite the high prevalence of HDS use in Asian populations, there is a lack of 

studies investigating the use and effects of HDS amongst patients with CKD.14 

Most epidemiological studies in Thailand and Taiwan have investigated general 

populations using herbal medicines and have measured end-stage renal disease 

or developing CKD as an outcome.4-7,13 There is limited information from a small 

number of surveys about HDS use in Western populations with CKD.15,16 These 

issues need to be investigated in order for health care professionals to be aware 

of likely HDS use in such patients, and to identify and monitor the effects of HDS 

in those patients. 



Chapter 1: Introduction to the study 

2 

The association between HDS use and adherence to prescribed, conventional 

medication is unknown. Literature reports HDS use being associated with poor 

adherence to conventional medication or that there is no relationship between 

these two variables.17-19 Further studies are required to ascertain any association 

as conventional medication adherence is a crucial factor related to the 

achievement of pharmacotherapeutic outcomes in patients.  

The primary aim of this thesis, in a prospective cohort study, was to determine 

any associations between HDS use and the progression of CKD, including its 

complications in Thai patients with advanced CKD. This would provide further 

evidence of the safety of HDS in these patients and provide evidence for health 

care providers, when advising on the use of HDS with this population. The other 

aims were to determine 1) the patterns of any other risk factors of CKD 

progression and its complications; 2) the prevalence, types, patterns, and 

reasons for HDS use; 3) the demographic characteristics of Thai patients with 

CKD using HDS, compared with non-users; 4) any association between HDS use 

and the level of adherence to prescribed, conventional medication; 5) patients’ 

experiences of the beneficial and adverse effects from using HDS; and 6) rate of 

non-disclosure of HDS use to a doctor and reasons for non-disclosure. 

Structure of the thesis 

Following this introduction, this thesis consists of a further nine chapters and 

these chapters are summarised below.  

Chapters 2 to 4 present the literature review, gaps in research and content of 

each chapter is as follows:  

Chapter 2 presents an overview of herbal and dietary supplements – definitions 

of HDS, the prevalence of HDS use in patients with CKD and demographic 

characteristics of those using HDS. This chapter then presents about attitudes 

towards HDS use and disclosure of HDS use. Evidence for relationships between 
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HDS use and adherence to prescribed conventional medicine is examined. 

Finally, this chapter presents the regulations regarding availability and 

recommended use of HDS, and details of a post-marketing surveillance system 

for adverse effects from HDS use in Thailand.  

Chapter 3 gives an overview of chronic kidney disease, including its definition 

and classification of CKD. Then the prevalence of CKD in Thailand is described, 

together with the symptoms and complications of CKD, risk factors for and the 

measurement of the progression of CKD and CKD complications. This is followed 

by the presentation of treatment options in CKD, and recommendations for HDS 

use, based on guidelines for the management of CKD. 

Chapter 4 describes the negative and positive effects of HDS use on the renal 

system. 

Chapters 5 and 6 present the study’s aims and an overview of the methods 

used. There are two main studies described in this thesis; a cross-sectional 

survey of CKD patients attending an outpatient clinic and these patients then 

formed a cohort which was followed prospectively for one-year. The survey 

determined the prevalence, types, patterns and reasons for HDS use; the 

demographic characteristics of Thai patients with CKD using HDS compared with 

non-users; any association between HDS use and the level of adherence to 

prescribed, conventional medication; patients’ experiences of the beneficial and 

adverse effects from using HDS; and the rate of non-disclosure of HDS use to a 

doctor and reasons for such non-disclosure. Meanwhile the cohort study 

determined associations between HDS use, the progression of CKD and its 

complications, and the patterns of any other risk factors of CKD progression and 

its complications. The method chapter explains the reasons for the inclusion and 

exclusion criteria, and selected settings for both studies. 
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Chapter 7 describes the development and testing of researcher administered 

questionnaires regarding demographics, types, patterns, purposes and disclosure 

of HDS use, perception of benefits and adverse effects of HDS for a survey, and 

researcher administered open-ended questions about attitudes towards HDS use 

for a qualitative study. The validity and reliability of the Thai-version of the 8-

item Morisky Medication Adherence Scale® and the Restriction of Protein, 

Potassium, Phosphate and Salt Diet (RPPPS) Questionnaire for pre-dialysis 

patients were tested with a group of Thai CKD patients. Further aims were to 

test the recruitment process, to estimate the time needed to recruit for the main 

study, and to analyse the completeness of routinely collected information from 

patients’ records in the two settings. 

Chapter 8 presents the findings from the survey of the prevalence, types, 

patterns, and disclosure of HDS use; the demographic characteristics of Thai 

patients with CKD using HDS, compared with non-users; perceptions of benefits 

and adverse effects of HDS use amongst Thai outpatients with CKD, including 

analysis of the association between HDS use and adherence to prescribed 

conventional medicine. Reasons for HDS use are presented based on data from 

both the survey and the qualitative study. This chapter supports the other aims 

of the thesis and explains the reasons for the study’s design.  

Chapter 9 presents the findings from the cohort study, which investigated any 

associations between HDS use, the progression of CKD and its complications. 

There are explanations concerning reasons for study design and definitions of 

exposed and unexposed groups, risk factors and study outcomes.  

Chapter 10 summarises and concludes the thesis – key findings, summary of 

discussion, strengths and weaknesses of the study, implications for clinical 

practice and policy, and recommendations for further studies.    
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2. Herbal and dietary supplements 

There is widespread usage of herbal and dietary supplement (HDS). The World 

Health Organisation (WHO) reports over 75% of the population, in some Asian 

countries, use herbal medicine whilst 38-75% of Western populations use 

complementary and alternative medicine.1 In the last decade research in this 

field has been increasing. Many Asian countries have established a research 

institution of herbal medicine, such as China, South Korea, Thailand, Indonesia 

and Viet Nam.1 Funding for alternative medicine research has been increasing in 

both the US and UK.1 Various definitions of HDS have been reported in the 

literature and are discussed in this chapter. An overview of complementary, 

alternative and integrative medicine, the prevalence of HDS use, attitudes about 

and influences on HDS use, and the regulatory and safety environment for HDS 

in Thailand, are presented in this chapter. 

2.1 Overview of complementary, alternative and 

integrative medicine 

2.1.1 Definitions of complementary, alternative and 

integrative medicine 

There are two terms commonly used to describe non-conventional medicine: i) 

complementary and alternative medicine (CAM) and ii) integrative medicine 

(IM). CAM is used more often to describe a new choice of therapy, instead of 

conventional medicine, whilst IM refers to integrated use of alternative medicine 

with conventional medicine.20,21   

CAM has been defined by WHO, the National Center for Complementary and 

Alternative Medicine (NCCAM) in the US and the House of Lords in the UK. The 

definitions are similar in their meanings and enable them to be used worldwide.  
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“CAM are used to refer to a broad set of health care practices that are not part of 

a country’s own tradition, or not integrated into its dominant health care system” 

(World Health Organization, 2002:7).1  

NCCAM defines CAM as “a group of diverse medical and health care systems, 

practices and products that are not generally considered part of conventional 

medicine”.22 Similarly, the House of Lords defines CAM as “a diverse group of 

health-related therapies and disciplines which are not considered to be a part of 

mainstream medical care”.23 These definitions are defined from a Western 

perspective. From an Asian perspective, the term ‘traditional medicine’ (TM) is 

more likely to be used rather than CAM, as in most Asian countries TM is 

embedded in health care systems as a mainstay or self-care management of a 

wide variety of conditions. In such countries as India, China and Thailand, 

individuals are likely to turn to TM before treatment is sought from Western or 

conventional medicine.21 

In Thailand, the Practice of the Arts of Healing Act 1999 defined Thai traditional 

medicine as “the medical processes dealing with the examination, diagnosis, 

therapy, treatment, or prevention of diseases, or promotion and rehabilitation of 

the health of humans or animals, midwifery, Thai massage, as well as the 

preparation, production of Thai traditional medicines and the making of devices 

and instruments for medical purposes. All of these are based on the knowledge 

or textbooks that were passed on and developed from generation to 

generation”.24 Recently, the National Health Care System in Thailand has 

included alternative medicine, i.e. herbal medicine, acupuncture and massage, 

and therefore most Thai people consider CAM with conventional medicine as a 

mainstream medicine and they will routinely use such treatments.   
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2.1.2 Types of CAM 

The House of Lords (2000) classified CAM into three groups.23 Firstly, 

professionally organised alternative therapies which claim to have an individual 

diagnostic approach including acupuncture, chiropractic, herbal medicine, 

homeopathy and osteopathy.23 This group is the most frequently used in the UK. 

Secondly, complementary therapies, which are added to conventional medicine: 

the Alexander technique, aromatherapy, Bach and other flower remedies, body 

work therapies, including massage, counselling stress therapy, hypnotherapy, 

meditation, reflexology, Shiatsu, healing, Maharishi Ayurvedic medicine, 

nutritional medicine and yoga. Finally, alternative disciplines are divided into 

long-established and traditional systems of healthcare, and other alternative 

disciplines, which have limited evidence of effectiveness. Within the final group 

the first subgroup consists of anthroposophical, Ayurvedic medicine, Chinese 

herbal medicine, Eastern medicine, naturopathy and traditional Chinese 

medicine. The second subgroup is crystal therapy, dowsing, iridology, 

kinesiology and radionics.23 A national survey in the UK found that herbal 

medicine was the most frequently used CAM (34%), compared with 

aromatherapy (21%), homeopathy (17%), acupuncture or acupressure (14%) 

and massage (6%).23 

NCCAM classified types of CAM into natural products, mind and body medicine, 

manipulative and body-based practices, and other CAM practices.22 Natural 

products refer to herbal medicines or dietary supplements. Mind and body 

medicine consists of meditation and acupuncture whilst manipulative and body-

based practices include spinal manipulation, such as chiropractic and massage. 

Examples of other CAM practices are the Alexander technique and Feldenkrais 

method. A national survey in the US showed natural products were the most 

frequently used (22%), followed by chiropractic (8%), yoga (5%) and massage 

(5%).25 
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In Thailand, types of Thai traditional medicine are herbal medicine, Thai 

massage, hot herbal compresses and herbal steam baths, and meditation.26 A 

survey of hospital patients in Thailand reported that folk remedies or herbal 

medicine was the most frequently used (72%), followed by massage (31%) and 

dietary supplements (12%).27 

Therefore, herbal medicines and dietary supplements fall within the definitions of 

CAM and are the most frequently used types of CAM.  

2.2 Definition of herbal and dietary supplement 

use 

There are various terms and definitions of HDS across studies of HDS 

usage.4,10,14,15,28-30 ‘Natural products’ was the term used by Grabe and Garrison 

(2004) and Laliberte et al. (2007), whilst ‘natural herbs’ was used by Kennedy 

(2005) and Gardiner et al. (2007). Grabe and Garrison (2004) defined ‘natural 

products’ as herbal or dietary supplements.15 Likewise, Kennedy (2005) and 

Gardiner et al. (2007) used ‘natural herbs’, which include dietary 

supplements.28,29 The term ‘dietary supplements’, which includes herbs, was 

used by Timbo et al. (2006).10 However, Laliberte et al. (2007) did not define the 

term in their study.30 

In Asian countries, some herbs are part of diet or are added to flavour food, 

rather than used for health reasons. Studies of herbal medicine use in Turkey 

and Taiwan4,14 did not include herbal food consumption in their definition of 

herbal medicine usage. Therefore, studies of herbal medicine from Asian 

countries are less likely to include herbal food consumption, as this may 

overestimate prevalence of herbal medicine use.  

There are widely used definitions of herbal medicine and dietary supplements 

defined by the WHO and the US Food and Drug Administration (US FDA), 
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respectively. The WHO defines a herbal medicine as “a plant-derived material or 

preparation with therapeutic or other human health benefits which contains 

either raw or processed ingredients from one or more plants. In some traditions 

materials of inorganic or animal origin may also be present" (World Health 

Organization, 2000: 27).31 Dietary supplements are defined by the US FDA as 

products containing ingredients in order to supplement diet.32 Dietary ingredients 

include vitamins, minerals, herbs or other botanicals, amino acids and 

substances, such as enzymes, organ tissues, glands and metabolites.32 The Thai 

Drug Act 1967 defined herbal medicine as “medicine [that] is derived from a 

plant, animal and mineral in a raw state”.33 

In the present study, HDS was defined as products containing plant-derived 

material, which may be raw or processed ingredients from one or more plants; 

or products containing dietary ingredients, such as vitamins, minerals, amino 

acids and substances, for example enzymes, organ tissues, glands and 

metabolites, which combines the US FDA and WHO definitions.31,32 Additionally, 

this study focused on HDS use for the treatment of illnesses or health promotion 

rather than consumption as daily food intake or for cosmetic purposes, due to 

HDS being less likely to be frequently used. Also the study did not include 

prescribed dietary supplements, which were a standard treatment for CKD. 
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2.3 The prevalence of CAM and HDS use and their 

characteristics 

There is limited evidence reporting the prevalence and demographic 

characteristics of CAM or HDS use amongst patients with CKD, whilst large 

numbers of surveys have reported this information in both the general and other 

patient populations.  

2.3.1 The prevalence of HDS and CAM use in patients with 

CKD 

The prevalence of current HDS use amongst patients with CKD in Canada and 

the US ranges from 29 to 45%, see Table 2.1.15,16 However, there is no evidence 

from Asian populations. In the US, the prevalence of HDS use amongst patients 

with CKD (29%)15 was lower than patients with cardiovascular disease (57%)34 

and the general population (52-73%).10,35 Similarly, the prevalence of herbal use 

in dialysis patients (28%) in Turkey14 was lower than the general population 

(55%).36 Whereas there was no difference in the prevalence of dietary 

supplement use between patients with CKD (45%) in Canada16 and the general 

population (40%).37   
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Table 2.1 Studies reporting the prevalence of HDS or CAM use in patients with 

CKD, patients receiving dialysis or kidney transplant recipients (n=5) 

Authors and country Definition Population and 

sample size 

Prevalence 

(%) 

Kara (2009), 

Turkey14 

Herbal product use was 

defined as ‘having ever used 

them for health maintenance 

or treatment of health 

problems rather than for food 

consumption’ 

114 

haemodialysis 

patients 

28.1 

Hess et al. (2009), 

Switzerland38 

CAM defined by Institute of 

Medicine of the National 

Academies 

356 kidney 

transplant 

recipients 

11.8 (CAM use) 

1.9 (herbal 

use) 

Nowack et al. 

(2009), Germany39 

- CAM use was defined as 

‘having regularly consumed 

CAM in the last 12 months’ 

- CAM use were herbal or 

dietary supplements 

119 dialysis 

patients 

57 

 

45 kidney 

transplant 

recipients 

49  

Spanner and Duncan 

(2005), Canada16 

- DS use defined as ‘current 

daily consumption’ 

- DS defined by the Dietary 

Supplement Health and 

Education Act (1994)* 

100 patients with 

CKD 

45 

Grabe and Garrison 

(2004) US15 

- Natural products use defined 

as ‘current use’ 

- Natural products were defined 

as ‘herbal or dietary 

supplements’ 

250 pre-dialysis 

patients 

29 

* Dietary supplement defined as a product intended to supplement the diet and not a conventional 

food16 

2.3.2 The prevalence of CAM and HDS use in the general 

and patient populations  

There are large numbers of studies measuring the prevalence of CAM or HDS use 

in the general population (n=15)4,10,25,35-37,40-48, compared with such prevalence 

in patients with CKD (n=5).14-16,38,39 The prevalence of CAM or HDS use varies 

considerably across both general and patient populations.17-19,27,34,49-68 Some of 

the variation can be explained by the different periods used to measure 

prevalence and by the various definitions of CAM, dietary supplement (DS) or 
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HDS use, see Tables 2.2 and 2.3. ‘One-year’ is most frequently reported in the 

literature regarding the prevalence of HDS or CAM use in both general and 

patient populations (n=19, 48%). Definitions of CAM, DS or herbal use in the 

literature were mainly based on the NCCAM definition (n=11, 28%). However, 

33% (n=13) and 25% (n=10) of surveys of such prevalence did not define a 

period of use and definition of CAM or HDS, respectively. Sixty-eight percent 

(n=27) of these surveys reported the prevalence of CAM use and 55% (n=22) 

showed the prevalence of HDS use.  
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Table 2.2 Studies reporting the prevalence of CAM and/or HDS use in general populations (n=15) 

Authors and country Definition and period for prevalence  Sample size Prevalence (%) 

Thomson et al. (2012), 

Australia48 

CAM use was not defined 1,261 61.7 

Hunt et al. (2010), UK47 CAM use in the last 12 months 7,630 26.3 

Marques-Vidal et al. 

(2009), Switzerland44 

DS defined by authors* 6,188 25.7 (DS use, including 

plant extracts) 

Ock et al. (2009), South 

Korea45 

- CAM use in the last 12 months 

- CAM defined by NCCAM 

3,000 74.8 (CAM use) 

65.4 (HDS use) 

Aziz and Tey (2009), 

Malaysia46 

- Herbal use in the last 12 months 

- Herbal medicine defined by authors** 

1,601 33.9 

Guo et al. (2009), 

Canada37 

Vitamin and mineral supplements use in the last month 35,107 40.1 

Aydin et al. (2008), 

Turkey36 

- Herbal use in the last 12 months 

- Herbal medicine defined by NCCAM 

873 55.4 

Guh et al. (2007), Taiwan4 - Herbal use was not defined 1,740 21.6 

Xue et al. (2007), 

Australia43 

CAM use in the last 12 months 1,067 68.9 

Timbo et al. (2006), US10 - DS use in the last 12 months 

- DS defined by the Dietary Supplement Health and Education Act (1994)*** 

2,743 73 (DS use, including 

herbal medicine) 

Barnes et al. (2004), US25 - CAM use in the last 12 months 

- CAM defined by NCCAM 

31,044 36 (CAM use) 

18.9 (HDS use) 

Radimer et al. (2004), 

US35 

- Dietary supplements (DS) use in the last month 

- DS defined by the Dietary Supplement Health and Education Act (1994)*** 

4,862 52 (DS use, including 

herbal medicine) 
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Table 2.2 (continued) 

Authors and country Definition and period for prevalence  Sample size Prevalence (%) 

Singh et al. (2004), South 

Africa42 

- CAM use in the last 12 months 

- CAM defined by the American National Institute of Health’s Office of 

Alternative Medicine 

200 38.5 

Al-Windi et al. (2000), 

Sweden40 

      Herbal use in the last 12 months 1,312 31.8 

Balluz et al. (2000), US41 - Vitamin and mineral supplements use in the last month 

- They defined by the Dietary Supplement Health and Education Act (1994)*** 

33,905 40 

* Dietary supplements were defined as all possible dietary components not usually included in a regular diet, including herbal tea and plant and animal extracts. 

** Herbal medicine was defined as all plant-derived products which contain either raw or processed ingredients from one or more plants used to prevent or treat diseases.  

*** Dietary supplements were defined as a product (other than tobacco) intended to supplement the diet that bears or contains one or more of the following dietary 
ingredients: a vitamin, a mineral, an herb or other botanical, an amino acid, or a dietary substance for use to supplement the diet by increasing the total dietary intake, or a 
concentrate, metabolite, constituent, extract, or combination of the above ingredients. 
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The prevalence of CAM use within a year in general populations ranges from 

26% to 75%, see Table 2.2.25,42,43,45,47 A similar range of prevalence is seen in 

studies amongst patients with chronic illnesses, which varies from 23% to 88%, 

see Table 2.3.19,49,52,53,58,59  

Use of CAM is generally higher in Asian populations compared with Western 

populations. The prevalence in Western populations varies from 26% to 36% 

25,47, whereas amongst Asian populations, the prevalence ranges from 38% to 

75%.42,45  

The one-year prevalence of HDS use amongst general populations ranges from 

19% to 73% in the US and South Korea.10,25,45 It would seem that the one-year 

prevalence of CAM and HDS use in general populations is quite similar (26-75% 

versus 19-73%).25,42,43,45,47 Thus, this indicates that HDS is more likely to be 

used than other CAMs. However, it is not possible to accurately compare the 

one-year prevalence of HDS use between Western and Asian populations due to 

the low number of studies in both populations, and inconsistent prevalence of 

HDS use in the US, due to differences of HDS definitions. Likewise, there are 

insufficient studies to compare the one-year prevalence of HDS use between 

general and patient populations. 

The one-year prevalence of herbal use amongst the general population in 

Sweden, Turkey and Malaysia ranges from 32% to 55%, see Table 2.2.36,40,46   

Kennedy (2005) in the US reported that the Asian population was more likely to 

use herbal medicine in the last 12 months compared with the Caucasian 

population (25% versus 19%).29 However, there is limited evidence about the 

prevalence of herbal use in Thailand and two previous studies have not defined a 

period of herbal use.5,69 These two studies were conducted by Ingsathit et al. 

(2010) and Satyapan (2010), and found that the prevalence of herbal use in 

Thailand and Bangkok were 33% and 29%, respectively. The main objective of 

Ingsathit’s study was to determine risk factors influencing chronic kidney disease 
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(CKD), rather than the prevalence of herbal use in the Thai population.5 

Although Satyapan’s study was to determine the prevalence of herbal use in 

Bangkok, respondents were recruited from Thai people attending or working at 

the Phramongkutklao hospital in Bangkok, and therefore, this may not represent 

the general population in Bangkok.69 

Table 2.3 Studies reporting the prevalence of CAM and/or HDS use in patient 

populations (n=25) 

Authors and 

country 

Definition and period for 

prevalence 

Population and sample 

size 

Prevalence (%) 

Strejilevich et al. 

(2013), Argentina 

and Colombia68 

CAM defined by Barnes 

and Ernst (1997)a 

200 outpatients with 

bipolar disease 

46.7 (CAM use 

together with 

conventional 

medicine) 

Ali-Shtayeh (2012), 

Palestinian 

territories66 

Herbal medicine was not 

defined 

1,883 diabetic 

patients 

51.9 

Weizman et al. 

(2012), Canada18 

CAM defined by Zollman 

and Vicker (1999)b 

380 patients with 

inflammatory bowel 

disease 

56 

Braun and Cohen 

(2011), Australia65 

CAM use in the last 2 

weeks before hospital 

admission 

161 elective cardiac 

surgery inpatients 

51 

Krousel-Wood et al. 

(2010), US17 

- CAM use was defined as 

the use of CAM at least 

several times or on a 

regular basis in the 

year before the 

baseline survey 

- CAM defined by NCCAM 

2,000 elderly patients 

with hypertension 

26.5 

Shorofi and Arbon 

(2010), Australia67 

- Herbal medicine have 

used daily 

- Defined by NCCAM 

353 inpatients 38.2 

Lambert et al. 

(2010), UK63 

CAM defined by 

Eisenberg et al. (1993)c 

92 outpatients with 

headache 

32 (CAM use) 

13 (herbal use) 

10.9 (DS use) 

Ogbera et al. 

(2010), Nigeria64 

- CAM use was defined as 

the use of CAM more 

than once for any 

period of time 

- CAM defined by NCCAM 

263 diabetic patients 46 
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Table 2.3 (continued) 

Authors and 

country 

Definition and period for 

prevalence 

Population and sample 

size 

Prevalence (%) 

Hasan et al. 

(2009), Malaysia61 

CAM was defined by 

authorsd 

321 outpatients 63.9 

Wilkinson and 

Jelinek (2009), 

Australia62 

- CAM use in the last 12 

months 

- CAM defined by NCCAM 

102 elderly patients 

with chronic illnesses 

78 (CAM use) 

54 (Vitamin and 

mineral use) 

28 (herbal use) 

Gohar et al. (2008), 

UK19 

- CAM use in the last 12 

months 

- CAM defined by NCCAM 

153 patients with 

hypertension 

43.1 

Hori et al. (2008), 

Japan59 

- CAM use in the last 12 

months 

- CAM defined by NCCAM 

496 outpatients 50 (CAM use) 

28.4 (DS use) 

Rossi et al. (2008), 

Italy60 

CAM use in the last 12 

months 

100 patients with 

headache 

10 

Kumar et al. 

(2006), India56 

CAM defined by NCCAM 493 diabetic patients 67.7 

Saw et al. (2006), 

Malaysia57 

Herbal medicine defined 

by WHO guidelines for 

the appropriate use of 

herbal medicines 

(1998)e 

250 inpatients 42.4 

Yeh et al. (2006), 

US58 

- CAM use in the last 12 

months 

- Biological based 

therapies defined by 

authorsf 

10,572 patients with 

CVD 

68 (CAM use) 

21.8 (biological 

based therapies) 

Barraco et al. 

(2005), US53 

- CAM use in the last 12 

months 

- Listed types of CAM 

223 inpatients with 

acute coronary 

syndrome 

63 

Hyodo et al. 

(2005), Japan54 

CAM defined by WHO 

(2002) 

3,100 patients with 

cancer 

44.6 

Molassiotis et al. 

(2005),  

14 countries in 

Europe55 

- Past and current use of 

CAM 

- CAM defined by Ernst et 

al. (1995)g 

956 patients with 

cancer 

35.9 

Moolasarn et al. 

(2005), Thailand51 

- CAM use in the last 3 

months 

- CAM defined by 

Eisenberg et al. (1993)c 

159 diabetic patients 

 

47.8 (CAM use) 

32 (herbal use) 

Lee et al. (2004), 

Singapore52 

CAM use in the last 12 

months 

488 patients with 

chronic illnesses 

22.7 
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Table 2.3 (continued) 

Authors and 

country 

Definition and period for 

prevalence 

Population and sample 

size 

Prevalence (%) 

Stys et al. (2004), 

US34 

- Naturoceutical use in 

the last 12 months 

- Naturoceutical agents 

were vitamin, mineral 

or supplements. 

187 patients with CVD 

 

57 (including 

herbal medicine) 

Moolasarn et al. 

(2003), Thailand50 

CAM defined by 

Eisenberg et al. (1993)c 

180 patients with 

cancer 

41.1 (CAM use) 

31.7 (herbal use) 

Jiaranaikajorn et al. 

(2002), Thailand27 

CAM defined by 

Eisenberg et al. (1993)c 

200 inpatients and 

outpatients 

52.5 (CAM use) 

38 (herbal use) 

Matthees et al. 

(2001), US49 

- CAM use in the last 12 

months 

- CAM defined by NCCAM 

99 lung transplant 

recipients 

88 

CVD = Cardiovascular disease 

a CAM was defined as a heterogenous group of practices which include several medical and health 

care practices and products that are not an integral part of conventional medicine due to insufficient 

proof of their safety and effectiveness.70 

b CAM was defined as a therapy that falls beyond the realm of conventional medicine and is not 

based on rigorous scientific evidence for a particular indication.71 

c CAM was defined as medical interventions and techniques that have neither been traditionally 

taught in medical schools nor included in residency training and that are not generally used in 

hospitals.72 

d CAM was defined as a practice for an holistic approach other than conventional medicine. 

e Herbal medicine was defined as plant derived materials or products with therapeutic or other 

human health benefits, which contain either raw or processed ingredients from one or more plants. 

f Biological based therapies were chelation therapy, folk medicine, herbal products, large-dose 

vitamins, special diets, such as vegetarianism and macrobiotics. 

g CAM was defined as any diagnosis treatment or prevention that complements mainstream medicine 

by contributing to a common whole, by satisfying a demand not met by orthodoxy or by diversifying 

the conceptual framework of medicine.73 

Some surveys have reported the prevalence of CAM or HDS use amongst elderly 

people, see Table 2.4.74-76 Comparing the one-year prevalence of CAM use 
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between general and elderly populations in the US, prevalence in elderly 

populations was more likely to be higher than the general population (63% 

versus 36%).25,74 

Table 2.4 Studies reporting the prevalence of CAM and/or HDS use in elderly 

populations (n=3) 

Authors and country Definition and period for 

prevalence 

Sample 

size 

Prevalence (%) 

Levine et al. (2009), 

Canada76 

Natural health products (NHPs) 

use in the last 12 months 

NHPs defined by authors* 

1,206 51 (NHP use) 

Qato et al. (2008), 

US75 

DS use at least daily or weekly 2,976 49 (DS use, including 

plant extracts) 

Cheung et al. (2007), 

US74 

- CAM use in the last 12 

months 

- CAM defined by NCCAM 

445 62.9 (CAM use) 

44.3 (nutritional 

supplements) 

28.3 (mega vitamins) 

20.7 (herbal use) 

* NHPs were defined as medicinal products derived from botanical or other natural sources (herbal 

products, vitamin, and mineral supplements.  

2.3.3 Demographic characteristics of CAM and HDS users 

A large number of cross-sectional surveys, amongst general populations 

worldwide, reported demographic characteristics related to the use of CAM, 

including HDS (n=18), see Table 2.5. Most studies in the general population 

have reported that older people and females are more likely to use CAM or HDS. 

There is inconsistent evidence that those who are highly educated or who take 

regular exercise are more likely to use CAM or HDS. There is evidence to suggest 

educated people in the US, Switzerland and the UK are more likely to use CAM or 

HDS29,35,44,47,77,78, whereas those with a lower level of education are more likely 

to use them, amongst both Asian general and Asian patient populations in 

Turkey, South Korea and Thailand.45,50,79 However, other studies have found no 
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relationship between educational level and CAM or HDS use in Japan, South 

Korea and Turkey.36,80,81    
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Table 2.5 Studies reporting characteristics of CAM or HDS users in general populations (n=18) 

Authors and country Study design and types of CAM Sample 

size 

Characteristics related to use CAM or HDS 

(AOR or OR, 95% CI)  

No association  

Thomson et al. 

(2012), Australia48 

- An interview survey 

- CAM use 

1,261 - Age (Ref. age < 65 yrs.) 

Age > 65 yrs. (AOR 0.65, 0.47-0.89) 

- Male (AOR 0.69, 0.54-0.87) 

- Not married (AOR 0.78, 0.61-0.99) 

- Unemployed (AOR 0.76, 0.56-0.97) 

Education, smoking 

Health status, BMI 

Physical activities 

Rural/urban areas 

Chung et al. (2011), 

Hong Kong82 

- Secondary analysis from the Hong 

Kong population representative 

thematic household survey 2007 

dataset 

- Use of Chinese medicine 

25,208 Age (Ref. age 15-29 yrs.) 

30-39 yrs. (AOR 2.19, 1.28-3.72) 

40-49 yrs. (AOR 2.68, 1.60-4.48) 

50-59 yrs. (AOR 1.94, 1.11-3.41) 

60-69 yrs. (AOR 2.17, 1.15-4.09) 

> 70 yrs. (AOR 2.04, 1.07-3.88) 

- Male (AOR 0.7, 0.54-0.90) 

- Education (Ref. Primary school) 

Higher education (AOR 2.77, 1.78-4.30) 

- Self-reported health status (Ref. poor health status) 

Good (AOR 0.39, 0.29-0.51) 

- Having chronic illnesses (AOR 2.62, 1.96-3.49) 

Personal income 

Secondary school 

education 

Hunt et al. (2010), 

UK47 

- Secondary analysis from the 

Health Survey for England 2005 

- CAM use 

7,630 - Male (OR 0.49, 0.42-0.58) 

- University education (OR 1.29, 1.09-1.54) 

- Employed (OR 1.42, 1.18-1.71) 

- Anxiety/depression (OR 1.34, 1.07-1.67) 

- Chronic illnesses (OR1.41, 1.19-1.66) 

Household income 
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Table 2.5 (continued) 

Authors and country Study design and types of CAM Sample size Characteristics related to use CAM or HDS 

(AOR or OR, 95% CI) 

No association  

Araz et al. (2009), 

Turkey79 

- A survey using a questionnaire 

- CAM use 

988 - Education (Ref. Primary school) 

College degree (OR 0.36, 99%CI 0.20-0.63) 

Age, sex, income 

Having chronic 

illnesses 

Guo et al. (2009), 

Canada37 

- A national survey 

- Use of vitamin and mineral 

supplements 

35,107 - Female was more likely to use CAM. 

- Education (Ref. < secondary school) 

College degree (AOR 1.37, 1.17-1.61) 

University education (AOR 1.41, 1.18-1.69) 

- Physical activities (Ref. active) 

Moderate (AOR 0.75,0.63-0.90) 

Inactive (AOR 0.64, 0.54-0.76) 

Smoking, drinking 

BMI 

Chronic illnesses 

Lee and Kim (2009), 

South Korea81 

- Secondary analysis from the 

nationwide cross-sectional 

survey 2005 

- Use of DS 

4,775 Having higher household income was more 

likely to use DS.  

Age, sex, education 

Smoking, drinking 

Health status 

Employment 

BMI, physical activities 

Levine et al. (2009), 

Canada76 

- A telephone interview survey 

- Use of NHPs 

1,206 elderly 

people 

- Younger (AOR 0.96, 0.94-0.98) 

- Smoking (Ref.-never smoking) 

Current smoking (AOR 0.62, 0.42-0.91) 

Sex 

Education 

Health status  

Marques-Vidal et al. 

(2009), Switzerland44 

- A cross-sectional survey using 

interviews 

- HDS use 

6,188 Elderly, female, higher educated people, 

having regular physical activities, having 

anxiety/depression and having normal BMI 

were more likely to use HDS 

Alcohol consumption 

AOR = Adjusted odds ratio; CI = confidence interval, BMI = Body mass index 
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Table 2.5 (continued) 

Authors and country Study design and types of 

CAM 

Sample size Characteristics related to use CAM or HDS 

(AOR or OR, 95% CI) 

No association  

Ock et al. (2009), 

South Korea45 

- A national survey using 

interviews 

- CAM use 

3,000 People aged 50-59 yrs., female, having less 

than high school education, having high 

household income, being married, being 

unemployed and living in an urban area were 

more likely to use CAM. 

- 

Aydin et al. (2008), 

Turkey36 

- A cross-sectional population 

based study using interviews 

- CAM use 

873 - Female (OR 1.42, 1.08-1.87) 

- Health status (Ref. good health) 

Fair (OR 1.36, 1.02-1.82) 

Bad (OR 2.35, 1.18-4.67) 

- Having chronic disease (OR 1.27, 1.54-2.49) 

Education 

Smoking, drinking 

Marital status 

Income 

BMI 

Cheung et al. (2007), 

US74 

- A mailed survey 

- CAM use 

445 elderly 

people 

- Sex, education 

Marital status 

Annual income 

Xue et al. (2007), 

Australia43 

- A national population based 

survey 

- CAM use 

1,067 People aged 18-34 yrs., female, higher 

educated people and being employed were 

more likely to use CAM. 

Health status 

Imai et al. (2006), 

Japan80 

- An interview survey 

- HDS use 

2,259 aged 

40-82 yrs 

Middle aged people, female and having poor 

health status were more likely to use HDS. 

Education 

Marital status 

Smoking 

Household income, 

BMI 
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Table 2.5 (continued) 

Authors and country Study design and types of CAM Sample size Characteristics related to use CAM or HDS 

(AOR or OR, 95% CI) 

No association  

Honda and Jacobson 

(2005), US78 

- A national survey using both telephone 

interviews and mailed questionnaires 

- CAM use 

4,242 Female and college educated people were 

more likely to use CAM. 

Age 

Marital status 

Kennedy (2005), US29 - Secondary analysis from the National 

Health Interview Survey 2002 

- HDS use 

30,412 People aged 45-64 yrs., female, higher 

educated people, having high household 

income, having good health status, former 

smokers and having regular exercise were 

more likely to use HDS. 

- 

Radimer et al. (2004), 

US35 

- Secondary analysis from the National 

Health and Nutrition Examination 

Survey 1999-2000 

- DS use 

4,862 - Age (Ref. age 20-39 yrs.) 

40-59 (OR 1.7, 1.4-2.1) 

>60 (OR 2.7, 2.2-3.3) 

- Female (OR 1.6, 1.3-1.8) 

- Education (Ref. less than high school) 

High school diploma (OR 1.5, 1.2-1.9) 

> High school (OR 2.4, 1.9-3.2) 

- BMI (ref. normal BMI) 

BMI >30 (OR 0.7, 0.6-0.9) 

Health status 

BMI 25- < 30 
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In contrast with general populations, age, sex and educational level did not 

affect CAM or HDS use in patient populations reported by the majority of studies, 

see Table 2.6.16,19,34,50,51,53,59,66,68 

With respect to most studies in both general and patient populations, there were 

no differences between CAM or HDS users and non-users regarding smoking, 

drinking, household income, marital status and body mass index (BMI), see 

Tables 2.5 and 2.6. Amongst general populations, there were inconsistencies in 

associations of living in urban or rural areas, self-reported health status and 

having chronic disease between CAM or HDS users and non-users. For instance, 

Ock et al. (2009) in South Korea reported that people living in an urban area 

were more likely to use CAM45; whilst Thomson et al. (2012) in Australia found 

that there were no associations between the users and non-users regarding 

living in urban or rural areas.48 Three studies indicated that people who 

perceived poor health status were more likely to use CAM.36,80,82 On the other 

hand, Kennedy et al. (2005) reported people with perceived good health status 

were more likely to use HDS.29 Other studies found no association of health 

status and the users.43,48,76,81 

Only one study reported demographic characteristics related to HDS use 

amongst patients with CKD.16 There were no associations between the users and 

non-users regarding age, sex, education levels, smoking status, household 

income, the number of concurrent chronic illnesses and the number of prescribed 

medications. 
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Table 2.6 Studies reporting characteristics of CAM or HDS use in patient populations (n=13) 

Authors and country Study design and types of 

CAM  

Sample size Characteristics related to use CAM or HDS 

(AOR or OR, 95% CI) 

No association  

Strejilevich et al. (2013) 

Argentina and 

Colombia68 

- A survey using  

a questionnaire 

- CAM use 

200 patients with 

bipolar disease 

- Age, sex, education 

Marital status, employment 

No. of medications 

Ali-Shtayeh et al. (2012) 

Palestinian territories66 

- An interview survey 

- Herbal use 

1,883 diabetic patients - Age, sex, education 

Marital status 

Having chronic illnesses 

Weizman et al. (2012) 

Canada18 

- A survey using  

a questionnaire 

- CAM use 

380 patients with 

inflammatory bowel 

disease 

 

- University education (AOR 1.72, 1.05-

2.82) 

- Experienced adverse effects from using 

CM (AOR 2.54, 1.59-4.06) 

Sex, smoking 

Marital status, employment 

Quality of life 

Gohar et al. (2008) UK19 - A survey using  

a questionnaire 

- CAM use 

153 patients with 

hypertension 

 

- Age, sex, education 

Marital status 

Hori et al. (2008) 

Japan59 

- A survey using  

a questionnaire 

- CAM use 

496 outpatients 

 

Female was more likely to use CAM. Age, education 

Financial status 
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Table 2.6 (continued) 

Authors and country Study design and types of CAM  Sample size Characteristics related to use CAM or HDS 

(AOR or OR, 95% CI) 

No association  

Yeh et al. (2006) 

US58 

- Secondary analysis from the 

National Health Interview 

Survey (NHIS) 2002 

- The use of CAM or herbal 

medicine 

10,572 patients 

with CVD 

 

CAM use 

- Age > 65 yrs. compared with age < 30 (AOR 0.5, 0.4-0.7) 

- Female (AOR 1.7, 1.5-1.9) 

- Completed high school compared with less than high school 

(AOR 1.4, 1.2-1.7) 

- Higher household income (AOR 1.2, 1.1-1.5) 

- Asian population compared with whites (AOR 2.1, 1.4-3.1) 

- Poor health status compared with excellent health (AOR1.3, 

1.1-1.6) 

Age 30-64 yrs. 

Employment 

Fair health 

status 

 

 Herbal use 

- Female (AOR 1.4, 1.2-1.6) 

- Completed high school compared with less than high school 

(AOR 1.3, 1.1-1.6) 

- Higher household income (AOR 1.2, 1.1-1.5) 

- Asian population compared with whites (AOR 2.5, 1.7-3.9) 

Age 

Barraco et al. (2005) 

US53 

- An interview survey 

- Herbal use 

223 inpatients 

with ACS 

- Age, education 

Marital status 

Income, BMI 
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Table 2.6 (continued) 

Authors and country Study design and types of 

CAM  

Sample size Characteristics related to use CAM or HDS 

(AOR or OR, 95% CI) 

No association  

Molassiotis et al. (2005), 

14 countries in Europe55 

- A survey using a 

questionnaire 

- CAM use 

956 patients with cancer Younger people, female and higher 

educated people were more likely to use 

CAM. 

- 

Moolasarn et al. (2005) 

Thailand51 

- An interview survey 

- CAM use 

159 diabetic patients 

 

- Age, sex, education 

Marital status, income 

Quality of life 

Spanner and Duncan 

(2005) Canada16 

- An interview survey 

- HDS use 

100 patients with CKD 

 

- Age, sex, education 

Smoking, household 

income 

No. of concurrent 

chronic illnesses 

No. of prescribed 

medications 

Stys et al. (2004) US34 - A cohort study over 

one year 

- HDS use 

187 patients with CVD 

 

- Age, sex 

Smoking 

Moolasarn et al. (2003) 

Thailand50 

- An interview survey 

- CAM use 

180 patients with cancer - Education (Ref. having high educated) 

Less educated (OR 0.043, 0.004-0.415) 

- Having side effects from using CM (OR 

3.054, 1.400-6.662) 

Age, sex 

Marital status 

Income 

Matthees et al. (2001) 

US49 

- A mailed survey 

- CAM use 

99 lung transplant 

recipients 

 

- Female (OR 2.68, 1.02-7.03) 

- College degree compared to high school 

(OR 6.07, 1.62-22.73) 

- 
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2.4 Reasons for HDS use 

There are large numbers of surveys of attitudes towards reasons for HDS or CAM 

use worldwide (n=46). Meanwhile, qualitative studies about this issue are limited 

(n=4). Although most studies have been conducted amongst CAM users, no 

distinction was made between HDS and more generic CAM. Both the general 

population and patients with chronic illnesses, such as cardiovascular diseases, 

diabetes, hypertension, cancer, and arthritis, have been explored, regarding 

their attitudes towards HDS use. There are mainly no differences in attitudes 

across the populations using CAM or HDS. However, there are only limited 

studies of such attitudes amongst patients with CKD (n=1). 

Quantitative studies show that the reasons most frequently reported for using 

CAM are the perception of benefit and safety; followed by dissatisfaction with 

conventional medicine (CM); willingness to try them; hope to gaining benefits 

from using them, including the use of CAM as a last resort; attitudes towards 

internal health locus of control and an holistic approach; and cultural and 

spiritual beliefs. CAM is perceived as a support for control over health whilst 

people who believe in a holistic approach to their wellbeing, perceive that CAM 

supports both physical and mental health. Cultural and spiritual beliefs are 

associated with decision-making in CAM use because they are embedded in the 

part of self-medication amongst citizens in some countries, such as China. These 

findings are consistent with the qualitative studies. Table 2.7 summarises 

seventeen studies of such attitudes in general populations. 

In contrast, the perception of scepticism around the efficacy and safety of CAM, 

and satisfaction of CM, are most frequently reported in people who are unlikely 

to use CAM.55,57,60,74 

  



Chapter 2: Herbal and dietary supplements 

30 

Table 2.7 Studies reporting attitudes towards reasons for CAM or HDS use in general populations (n=17) 

Authors and country Study design and population Attitudes towards reasons for CAM or HDS use Interpretation of attitudes 

DS use  

Conner et al. (2001), 

UK83  

Database of self-reported  

DS use 

Qualitative analysis 

303 female adults 

- Perceived benefits of DS Benefit 

- Prevention of illnesses  

- Intentions to use DS Willingness to use DS 

- Highly perceived value of health and susceptibility to illness - 

Use of herbal medicine or natural products  

Aziz and Tey (2009), 

Malaysia46 

Survey 

1,601 adults 

Agreed that herbal medicine was effective and safe Benefit and safety 

Levine et al. (2009), 

Canada76 

Survey 

1,206 elderly people 

- Improvement of their health (73%) Benefit 

- Prevention of illnesses (47%)  

- Last resort for chronic illness (10%)   

- Be able to tolerate more than CM (17%) Safety 

- Less expensive than CM (4%) - 

Bruno and Ellis 

(2005), US84 

Database of the 2002 National 

Health Interview Survey  

31,044 elderly people 

- Combination of herbal medicine and CM would help (48.8%) Benefit 

- Willingness to try (45.6%) Willingness to use 

- Ineffectiveness of CM (20%) Dissatisfaction with CM 

- CM was too expensive (10.2%)  
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Table 2.7 (Continued) 

Authors and country Study design and population Attitudes towards reasons for CAM or HDS use Interpretation of attitudes 

CAM use  

Thomson et al. 

(2012), Australia48 

Survey 

1,261 adults 

- Treatment of their chronic illnesses (75.5%) 

- Prevention of illnesses (60%) 

Benefit 

McFadden et al. 

(2010), US85 

Survey 

65 healthy graduate students aged 

22-45 years  

- Holistic balance (r=0.52, p<0.001) Internal health locus of 

control and holistic 

approach 

- Internal health locus of control related to CAM use (r=0.33, p=0.007) 

- Dissatisfaction with CM (r=0.25, p=0.045) Dissatisfaction with CM 

- Philosophical congruence with CAM (r=0.41, p=0.001) - 

Araz et al. (2009), 

Turkey79 

Survey 

988 adults 

- Perceived efficacy of CAM related to regular use of CAM (OR 1.74, 

99%CI 1.06-2.85) 

Benefit 

- There was no association between regular CAM use and internal health 

locus of control 

Internal health locus of 

control 

Ock et al. (2009), 

South Korea45 

National survey 

3,000 aged 30-69 years 

- Health prevention and promotion (78.8%) Benefit 

- Treatment of illnesses (20.3%)  

Aydin et al. (2008), 

Turkey36 

Cross-sectional population based 

survey 

873 adults 

- Perceived that herbs complemented CM (47.4%) Benefit 

- Prevention of illnesses (37.4%), treatment of illnesses (25.6%)  

- Perceived that herbs were safe as they were natural (29.4%) Safety 

Smith et al. (2008), 

US86 

Survey 

276 undergraduate students 

- Significant association between willingness to use herbs and spirituality 

and mood attention (r2=0.078, F=11.48) 

Willingness 

- Significant association between willingness to use vitamin and 

optimism (r2=0.026, F=7.29) 
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Table 2.7 (Continued) 

Authors and country Study design and population Attitudes towards reasons for CAM or HDS use Interpretation of attitudes 

CAM use  

Cheung et al. (2007), 

US74 

Survey 

445 elderly people 

- Maintaining their general health (73.7%) Benefit 

- Treatment of illnesses (59.6%)  

- Had more personal control over their health (50.2%) Internal health locus of 

control 

Vickers et al. (2006), 

UK87  

Qualitative study 

the 18 female adults 

- Natural and having no or little side effects. Safety 

- Experienced side effects of CM Dissatisfaction of CM 

- Last resort Benefit 

- Had personal control over their health Internal health locus of 

control 

Honda and Jacobson 

(2005), US78 

National survey 

4,242 people aged 25-74 years 

A personal trait of CAM users was more likely to have an open mind. Willingness 

Barnes et al. (2004), 

US25 

National survey 

31,044 adults 

- Combined CAM with CM would help (54.9%) Benefit 

- Wanting to try (50.1%) Willingness to try 

- Belief in ineffectiveness of CM (28%) Dissatisfaction with CM 

- CM were too expensive (13%)  

Singh et al. (2004), 

South Africa42 

Survey 

200 people aged 26-60 years 

- CAM was natural (61%) Safety 

- Perceived that natural products were safe (23.4%)  

- Experienced or were concerned about side effects of CM (15.6%) Dissatisfaction with CM 

Thomas and Coleman 

(2004), UK88 

National survey 

1,794 adults 

- Treatment of illnesses (62%) Benefit 

- Maintaining general health or prevent illnesses (34%)  

Astin (1998), US89 Survey 

1,035 adults 

Perceived benefits of CAM Benefit 



Chapter 2: Herbal and dietary supplements 

33 

Table 2.8 shows twenty-nine studies of attitudes towards reasons for CAM or HDS use amongst patient population worldwide. 

Table 2.8 Studies reporting attitudes towards reasons for CAM or HDS use in patients with chronic illnesses (n=29) 

Authors and country Study design, population and 

types of CAM use 

Attitudes towards reasons for CAM or HDS use Interpretation of attitudes 

Yu et al. (2012), 

China90 

Qualitative study 

26 cancer patients  

Use of Chinese medicine 

- Last resort Benefit 

- Perceived good experience   

- safe and cheap Safety 

- Desire to use Willingness to use 

- Understanding of Chinese medicine due to their cultural and historical 

context 

Cultural belief 

Rausch et al. (2011), 

US91 

Survey 

153 cancer patients  

Use of herbal medicine 

- Being used to taking it (19%) - 

- Being interested in herbs (< 5%)  

- Dissatisfaction with CM (< 5%) Dissatisfaction with CM 

Sewitch et al. (2011), 

Canada92 

Survey 

103 cancer patients  

Use of natural health products 

- Improving quality of life (98.8%) Benefit 

- Treatment of illnesses or maintenance of good health (20.7%)  

- Cure for cancer (9.8%)  

- Relief of symptoms or treatment of side effects from using CM (9.8%)  

Hyodo et al. (2005), 

Japan54 

Survey 

3,100 cancer patients  

CAM use 

Expectation for CAM use Benefit 

- Dealing with cancer (67.1%), cure for cancer (44.5%)  

- Relieving symptoms (27.1%), combined CAM with CM (20.7%)  

Molassiotis et al. 

(2005), 14 countries in 

Europe55 

Survey  

956 cancer patients  

CAM use 

- Improving their immune system (50.7%) Benefit 

- Improving physical health (40.6%)  

- Improving emotional health (35.2%)  
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Table 2.8 (continued) 

Authors and country Study design, population and 

types of CAM use 

Attitudes towards reasons for CAM or HDS use Interpretation of attitudes 

Verhoef et al. (2005)93 Systematic review 

52 eligible quantitative studies 

during 1994-2004 

Cancer patients 

CAM use 

- Perceived benefits of CAM (38.4%) Benefit 

- Last resort (9.6%), having hope (9.6%)  

- Wanting to control their health (17.3%) Internal health locus of control 

- A strong belief in CAM (17.3%) - 

- Disappointment to CM (3.8%) Dissatisfaction with CM 

Wilkinson et al. 

(2002), US94 

Survey 

1,099 cancer patients  

CAM use 

- Believed that CAM would extend life span and improvement of 

their quality of life (90%), having hope (81%) 

Benefit 

- Relieved symptoms (60%), Expectation of disease cures (47%)  

- Had control over their disease (63%) Internal health locus of control 

Chen et al. (2009), 

China95 

Qualitative study 

29 HIV patients, CAM use 

- Relieving side effects of CM, dealing with other discomforts Benefit 

- Enhancing good health  

Matthees et al. 

(2001), US49 

Survey, 99 lung transplant 

recipients, CAM use 

- Dealing with weight gain Benefit 

- Maintaining good health or the immune system healthy  

Ali-Shtayeh et al. 

(2012), Palestinian 

territories66 

Survey 

1,883 diabetic patients 

Use of herbal medicine 

- Slowing progression of their disease (45.7%) Benefit 

- Relieving their symptoms (35%), cure for their disease (22.9%)  

- Decreased side effects of CM (12.6%)  

Kumar et al. (2006), 

India56 

Survey 

493 diabetic patients  

CAM use 

- Rapid and additional relief of their disease (86.8%) Benefit 

- CAM was no side effects (26.1%) Safety 

- There is low cost and easy availability (16.8%) - 

Yeh et al. (2006), US58 Survey 

10,572 patients with 

cardiovascular disease, CAM use 

- Combination of CAM and CM would help (59%) Benefit 

- Trying (50%) Willingness to try 
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Table 2.8 (Continued) 

Authors and country Study design, population and 

types of CAM use 

Attitudes towards reasons for CAM or HDS use Interpretation of attitudes 

Moolasarn et al. 

(2005), Thailand51 

Survey 

159 diabetic patients, CAM use 

Perceived that CAM complemented CM (13.2%) Benefit 

Kara (2009),  Turkey14 Survey 

114 hemodialysis patients   

Use of herbal medicine 

- Treatment of their disease (81.3%) Benefit 

- Prevention of disease (12.5%)  

Spanner and Duncan 

(2005), Canada16 

Survey 

100 patients with CKD, DS use 

- Prevention of illnesses (44%) Benefit 

- Treatment of illnesses (38%)  

Weizman et al. 

(2012), Canada18 

Survey 

380 outpatients with IBD 

CAM use 

- Ineffectiveness of CM (40%), perceived side effects of CM (18%) Dissatisfaction with CM 

- Safety of CAM (28%) Safety 

- Sense of controlling their disease (30%) Internal health locus of 

control 

Rawsthorne et al. 

(1999), US, Canada, 

Ireland, Sweden96 

Survey 

289 patients with IBD 

CAM use 

- Dissatisfaction with CM Dissatisfaction with CM 

- Perceived their medical condition was hopeless  

Lambert et al. (2010), 

UK63 

Survey 

92 outpatients with headache, 

CAM use 

- Last resort (48%), belief in efficacy of CAM (21%) Benefit 

- Unhappy with CM (17%) Dissatisfaction with CM 

Rossi et al. (2008), 

Italy60 

Survey 

100 patients with headache 

CAM use 

- Perceived benefits of CAM (44.8%) Benefit 

- Perceived that CAM was safer than CM or had fewer side effects than 

CM (27.5%) 

Safety 

- Curiosity (24.1%) - 

- Holistic approach to health (10.3%) Holistic approach 

- Dissatisfaction with CM (4.6%) Dissatisfaction with CM 
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Table 2.8 (Continued) 

Authors and country Study design, population and 

types of CAM use 

Attitudes towards reasons for CAM or HDS use Interpretation of attitudes 

Strejilevich et al. 

(2013), Argentina and 

Colombia68 

Survey 

200 outpatients with bipolar 

disorder, CAM use 

- Relieving their illness Benefit 

Braun and Cohen 

(2011), Australia65 

Survey 

161 inpatients, CAM use 

- Improving their good health (71%), treatment of disease (30%) Benefit 

- Prevention of disease (20%)  

Hasan et al. (2009), 

Malaysia61 

Survey 

321 outpatients  

CAM use 

- Belief in safety of CAM (66.3%) Safety 

- Perceived efficacy of CAM and it was fewer side effects (15%) Benefit and safety 

- Trying new alternative therapy (63.9%) Willingness to try 

- Be used to take CAM (17.6%) - 

- Experienced side effects of CM (7.8%) Dissatisfaction with CM 

- Failure of CM to control their illnesses (2.9%)  

- Lack of trust in CM (4.9%)  

- Cultural belief (5.9%) Cultural belief 

Bishop et al. (2007)97 Systematic review during 

1995-2005 

94 eligible quantitative and 

qualitative studies in patients  

CAM use 

- Belief in control and participation Internal health locus of control 

and willingness 

- Illness perception - 

- Causes of illness  

- Majority of the studies was among cancer patients  

- Belief about holism and natural treatment Holistic approach 

- Cultural or spiritual belief Cultural or spiritual belief 

Saw et al. (2006), 

Malaysia57 

Survey, 250 inpatients  

Use of herbal medicine 

- Maintaining good health (51.3%) Benefit 

- Treatment of chronic illnesses (42.1%)  
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Table 2.8 (Continued) 

Authors and country Study design, population and 

types of CAM use 

Attitudes towards reasons for CAM or HDS use Interpretation of attitudes 

Kuo et al. (2004), US98 Survey 

322 primary care patients  

Use of herbal medicine 

- Believed that combination of herbs and CM would be superior to using 

either alone 

Benefit 

- Believed that herbs were superior to CM  

- Using herbs for treatment and prevention of illnesses   

- Rapid relief of symptoms (47%)  

- Trying (33%) Willingness to try 

- Having their own treatment (20%) Internal health locus of control 

Jiaranaikajorn et al. 

(2002), Thailand27 

Survey 

200 outpatients and 

inpatients, CAM use 

- Believed in efficacy of CAM (77.1%),  Benefit 

- Alleviating minor ailments (27.6%)  

- Failure to be treated by CM (13.3%) Dissatisfaction with CM 

Sirois and Gick 

(2002), Canada99 

Survey 

199 patients at health clinics 

CAM use 

- Trying new things Willingness to try 

- Medical need - 

- Perceived ineffective of CM Dissatisfaction with CM 

Klepser et al. (2000), 

US100 

Survey 

794 outpatients, HDS use 

- Positive attitude towards herbal effects on their health (p< 0.05) Benefit 

- Perceived benefits and safety of HDS (p < 0.05) Benefit and safety 

Kappauf et al. (2000), 

Germany101 

Survey 

131 outpatients and 

inpatients, CAM use 

Perceived that CAM complemented CM (75%) Benefit 
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2.4.1 Perceived benefits from CAM and HDS use  

The perception of CAM or HDS benefits has been reported as a reason for CAM or 

HDS use amongst both the general population and patients with chronic 

illnesses.27,46,60,61,63,79,83,89,90,93,100 A survey in Turkish adults found that the 

perception of benefits was positively associated with regular use of CAM (Odds 

ratio (OR) 1.74, 99% CI 1.06-2.85).79 The studies have also described benefits 

of CAM or HDS in terms of purposes of use, such as the treatment or prevention 

of illnesses, and the perception of gaining benefit when people combined CAM or 

HDS use with conventional medication. 

Treatment or prevention of illnesses and maintaining good health are the most 

frequently reported reason for using CAM or HDS in both the general and patient 

populations.14,16,36,46,48,49,57,65,66,68,76,83,88,92,94,95,98 Some patients with diabetes, 

cancer, human immunodeficiency virus (HIV) or receiving lung transplant have 

perceived that CAM relieved their symptoms, improved their immune system, 

physical and emotional health, or dealt with other discomforts or weight 

gain.27,49,55,66,92,94,95 Patients with life-threatening illnesses, such as cancer, have 

reported using CAM to improve their quality of life.92,94 Moreover, respondents 

with either cancer or diabetes have tried herbal medicine in order to cure their 

disease.66,92 Some patients have reported using HDS or CAM to treat side effects 

from conventional medicine.66,92,95 

The use of CAM or herbal medicine has been perceived to supplement 

conventional medication, or that their combination would be more effective than 

using either alone.25,36,51,58,84,98,101 Moreover, some users perceive that herbal 

medicine is superior to conventional medicine, or it rapidly relieves their 

symptoms.56,98  

Patients with life threatening illnesses hope or expect to gain benefits from using 

CAM.54,93,94 Although both the general and patient populations want to use CAM 
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as a last resort for their chronic illnesses63,76,87,90,93, it appears that this reason is 

more likely to be reported by patients rather than the general population.  

2.4.2 The perception of safety of CAM and HDS 

Respondents perceived that CAM or herbal medicine was safe.18,46,61,90 CAM or 

herbal medicine has been perceived as being natural, leading to the belief that 

they are safe amongst both the general population and patients with chronic 

illnesses.36,42,87 Some respondents thought that CAM had no, or fewer, adverse 

effects than conventional medication56,60 and they could tolerate them more than 

those from CM.76 

2.4.3 Dissatisfaction with conventional medication 

Four studies in the general population25,42,84,85 and nine studies in patient 

populations have reported the perception of dissatisfaction with CM as a reason 

for CAM use.18,27,60,61,63,91,93,96,99 A survey in healthy graduate students has 

reported a significant association between dissatisfaction with conventional 

medication and CAM use (r=0.25, p=0.04).85 However, Astin’s study in the 

general population, and Eisenberg’s study in adults who saw a doctor, tested this 

hypothesis and rejected it.89,102 Despite inconsistencies with this reason for using 

CAM in the general population, it would seem that patients with chronic illnesses 

are likely to perceive dissatisfaction with CM as a reason for using CAM or herbal 

medicine, see Table 2.8.18,27,60,61,63,91,93,96,99 

Dissatisfaction with CM was also described by both the general population and 

patients in terms of the ineffectiveness of CM, having either experienced or 

become concerned about adverse effects of CM, and the high costs of 

CM.18,25,27,42,61,84,87,99 Some patients with inflammatory bowel disease (IBD) felt 

that “Their medical situation was hopeless”, and thus they decided to use CAM.96 
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However, dissatisfaction with doctor-patient interaction was not related to CAM 

use.52 

2.4.4 Willingness to try CAM and HDS  

Willingness to try has been reported as a reason for using CAM or HDS in both 

the general population25,84 and patients with chronic illnesses.58,61,98,99 Having an 

open mind is a possible personality trait of CAM or HDS users, as they are willing 

to try new things.61,78,99  

Some respondents desire to use CAM or HDS.83,90 Patients using CAM are likely 

to actively search information on alternative medicine and discuss CAM with their 

friends and family in order to decide whether or not they will actually use CAM.97 

2.4.5 Attitudes towards internal health locus of control, 

holistic approaches, cultural and spiritual beliefs 

There are fewer studies of the relationship between CAM use and attitudes 

towards health locus of control, holistic approaches, cultural and spiritual beliefs. 

Perception of health locus of control is reported as a reason for CAM use in both 

the general and patient populations.18,74,85,87,93,94,97 A survey in healthy graduate 

students shows a significant association between CAM use and internal health 

locus of control (r=0.33, p<0.01).85 However, this attitude is inconsistent with 

Araz et al. (2009)79, Conner et al. (2001)83 and Sirois and Gick (2002).99 

Attitudes towards a holistic approach is positively associated with CAM use in the 

general population (r=0.52, p<0.01).85 This is consistent with Bishop and Rossi’s 

studies of patient populations.60,97  

There are cultural and spiritual beliefs linked to CAM use amongst patients with 

chronic illnesses.61,97 Cultural belief related to CAM use is supported by Yu et al. 

(2012) who stated that Chinese patients with cancer use Chinese medicine, due 
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to their understanding of Chinese medicine, based on their cultural context.90 

Meanwhile Smith et al. (2008) in the UK reported that spiritual belief is 

significantly associated with CAM use amongst the general population.86  

2.4.6 Attitudes towards CAM in people who are unlikely to 

use CAM 

Negative attitudes towards CAM and the satisfaction of CM benefits prevent both 

general and patient populations from using CAM.55,57,60,74 The negative attitudes 

are doubts regarding the efficacy and safety of CAM, and having either 

experienced or been concerned about the negative effects of CAM.55,74 Saw et al. 

(2006) also report that non-users perceive that efficacy of herbal medicine is 

inferior to CM.57 

2.5 HDS users’ social networks and the media 

influence on HDS use 

HDS users’ social networks and the media are the most frequently reported 

sources of information or recommendations for the use of CAM or HDS, in both 

the general population and patients with chronic illnesses. This is supported by a 

large number of surveys (n=21), see Tables 2.9 and 2.10, but there is limited 

literature from qualitative research in the general population83 and patients with 

CKD.16  

Three quarters of the surveys in the general population report at least 40% of 

the users’ social network influencing their decision making in CAM or HDS use, 

see Table 2.9.45,74,76,88,103,104 Similarly, one of the top reasons why British people 

take CAM is because their family members recommend it.105 
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Table 2.9 Surveys of sources of information or recommendation for CAM or HDS 

use in the general population (n=8) 

Authors and 

countries 

The population, types of alternative 

medicine  

Types and rates of sources 

Chung et al. 

(2011), Hong 

Kong82 

Secondary analysis of the Hong 

Kong Population Representative 

Thematic Household Survey 

2007 dataset 

25,208 people aged > 15 years  

Use of traditional Chinese 

medicine (TCM) 

- TCM practitioners (59.5%) 

- Pharmacy sales personnel 

(24.6%) 

- Friends and relatives (19.8%) 

- Chinese herbal dispensers 

(12.2%) 

- Leaflets (10.4%) 

McCrea and 

Pritchard (2011) 

in the US103 

305 college students aged 18-

50 years 

Use of herbal medicine 

- Self-recommendation (60%) 

- Friends (40%) 

Levine et al. 

(2009) in 

Canada76 

1,206 elders  

Use of natural health products  

- Friends and family (49%) 

- Self-experimentation (23%) 

- Advertisement (20%) 

- Doctors (18%) 

- Purveyor of the products (3%) 

Ock et al. (2009) 

in South Korea45 

3,000 adults  

CAM use 

- Friends and family (66.9%) 

- The media (11.7%) 

- Doctors (4.1%) 

- Pharmacists (3%) 

- CAM practitioners (2.1%) 

- Distributor of CAM (1.8%) 

Cheung et al. 

(2007) in the 

US74 

445 elders  

CAM use 

Friends and family (46.7%) 

 

Alkhateeb et al. 

(2006) in the 

US104 

456 adults  

Use of herbal medicine  

 

- Friends and family (61.6%) 

- Newspapers/ magazine (43.8%) 

- TV and radio (37%) 

- Doctors or pharmacists (32.9%) 

- Internet (31.5%) 

- Herb professional (30.1%) 

Singh et al. 

(2004) in South 

Africa104 

200 adults  

CAM use 

 

- Advised by someone or 

influenced by advertisement in 

newspapers, books or 

magazines (52%) 

Thomas and 

Coleman (2004) 

in the UK88 

1,794 people aged > 16 years 

CAM use 

- Friends or relatives (59%) 

- Health care providers (18%) 
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Amongst patients with chronic illnesses, half of the studies report more than 

50% of CAM or HDS users regard family and friends as sources of information or 

recommendation, see Table 2.10.50,51,54,55,60,63,106 However, amongst patients 

with CKD, Spanner and Duncan’s survey in the US report the lowest rate of 

friends and family as an information source, because most respondents received 

information from their doctor (27%).16 This is consistent with Kappauf’s study in 

Germany101, Wilkinson and Jelinek’s study in Australia62, and Braun and Cohen’s 

study in Australia.65 A doctor or pharmacist’s recommendation for CAM use has 

been most frequently reported as influencing CAM use (41 to 53%).62,65,101 

Comparing health care professionals’ recommendations for CAM or HDS use, 

between the general and patient populations, patients (8 to 53%) are more 

likely to receive recommendations from their health care providers, than the 

general population (3 to 33%), see Tables 2.9 and 2.10. 
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Table 2.10 Surveys of sources of information or recommendation for CAM or HDS 

use in patients with chronic illnesses (n=13) 

Authors and 

country 

Population, types of CAM Types and rates of sources 

Ali-Shtayeh et al. 

(2012), 

Palestinian 

territories66 

1,883 diabetic patients 

Use of herbal medicine 

- Family (40.2%) 

- Friends (37.1%) 

- Herbalists (16.4%) 

- The media (TV,radio) (12.3%) 

- Doctors and pharmacists (7.5%) 

- Internet, advertisement and text 

messages (5.6%) 

Braun and Cohen 

(2011), 

Australia65 

161 inpatients 

CAM use 

- Pharmacists (44%) 

- Doctors (41%) 

- Health food store staff (23%) 

- CAM practitioners (22%) 

- Books or magazines (22%) 

- Friends and family (15%)  

Lambert et al. 

(2010), UK63 

92 outpatients with headache 

CAM use 

- Friend or relatives (72%) 

- Doctors (16%) 

- Nurses (8%) 

- Self-recommendation (4%) 

Hasan et al. 

(2009), 

Malaysia61 

321 outpatients  

CAM use 

 

- Friends (32.5%) 

- Health care professionals 

(25.9%) 

- Family (20.2%) 

- Advertisement (15.8%) 

- Folks or culture beliefs (4.4%) 

Wilkinson and 

Jelinek (2009), 

Australia62 

102 elderly people with 

chronic illnesses 

CAM use 

- Doctors and pharmacists (53%) 

- Friends and family (28%) 

- Popular magazines (23%) 

- CAM practitioners (22%) 

- Internet (10%) 

- Medical/scientific journals (10%) 

Rossi et al. 

(2008), Italy60 

100 patients with headache 

CAM use 

- Friends or relatives (54%) 

- Doctors (26%) 

- Self-recommendation (20%) 

Kumar et al. 

(2006), India56 

493 diabetic patients 

CAM use 

- Friends (36.4%) 

- Neighbours (25%) 

- Relatives or family members 

(18.2%) 

- Doctors (17.9%) 
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Table 2.10 (continued) 

Authors and 

country 

Population, types of CAM Types and rates of sources 

Howell et al. 

(2006), US106 

620 outpatients  

Use of herbal medicine  

Family (66%) 

Hyodo et al. 

(2005), Japan54 

3,100 cancer patients 

CAM use 

- Friends or family (77.7%) 

- Self-recommendation (23.3%) 

Molassiotis et al. 

(2005), 14 

countries in 

Europe55 

956 cancer patients 

CAM use 

- Friends (56.5%) 

- Family (29.1%) 

- The media (28.4%) 

- Doctors (18.6%) 

- CAM practitioners (12.9%) 

- Internet (9.3%) 

Moolasarn et al. 

(2005), 

Thailand51 

159 diabetic patients  

CAM use  

 

- Friends, media and relatives 

(57.9%) 

- Doctors (28.9%) 

Moolasarn et al. 

(2003), 

Thailand50 

180 patients with cancer  

Use of herbal medicine 

 

Friends, relatives and fellow patients 

(55.5%) 

Kappauf et al. 

(2000), 

Germany101 

131 outpatients and 

inpatients  

CAM use 

- Doctors (41%) 

- Friends and relatives (21%) 

- Books and media (21%) 

- CAM practitioners (15%) 

- Fellow patients (2%) 

 

Family and friends’ recommendations influencing CAM or HDS use was most 

frequently reported in all studies amongst Asian patients, whilst 60% of studies 

amongst Western patients reported it.50,51,54-56,60,61,63,106 It would seem that the 

Asian patient populations are more likely to receive information or 

recommendations from their social network, compared with Western patient 

populations. However, there is no difference in the general populations between 

Asian and Western countries, as family and friends are most frequently reported 

as sources of information or recommendations in both contexts, see Table 2.10. 

The media, such as books, magazine, TV, radio and internet, as well as 

advertisements, seems to influence a person’s decision to use CAM or HDS 

amongst both the general and patient populations, see Tables 2.9 and 2.10. No 
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more than one quarter of respondents reported this as a source, with the 

exception of Alkhateeb’s study.16,45,55,61,62,65,66,76,82,101  

Positive or negative effects of CAM have been reported by the media; Bubela et 

al. (2008) reviewed newspaper’s perceptions of the efficacy and safety of herbal 

medicine during 1995-2005.107 They reviewed the media in the UK, the US, 

Australia, New Zealand and Canada and found that 90% of newspapers reported 

benefits of herbal medicine, whilst no benefits were reported in only 4% of 

articles. The media under reported the side effects of herbal products.107 This is 

consistent with a systematic review of the mass media and CAM use, in which 

the mass media was found to be more likely to report positive effects of CAM, 

rather than their risks.108   

2.6 Disclosure of HDS use to health care providers 

Herbal and dietary supplement use may affect conventional health management, 

particularly in patients with chronic illnesses. Theoretically, HDS users should 

inform their health care providers about their usage, in order to have their 

health properly managed. However, large numbers of surveys, worldwide, have 

reported high rates of non-disclosure of HDS or CAM use to health care 

professionals (HCP) in both the general population (n=10) and patients with 

chronic illnesses (n=12), see Tables 2.11 and 2.12, respectively.  

Three surveys of general populations42,74,82 and seven surveys of the patient 

populations have reported reasons for the non-disclosure, 53,61,63,65,68,101,102 whilst 

only two qualitative studies have reported them in the general population and 

patients.87,109 The reasons are presented in section 2.6.2 below. 
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Table 2.11 Surveys of the non-disclosure of CAM or HDS use to HCP in the 

general population (n=10) 

Authors and 

country 

Population and types of 

CAM 

Rates of the 

non-

disclosure 

Reasons for the non-disclosure 

HDS use 

Chung et al. 

(2011), Hong 

Kong82 

Secondary analysis of the 

Hong Kong Population 

Representative Thematic 

Household Survey 2007 

dataset 

25,208 people aged > 15 

years  

Use of traditional Chinese 

medicine (TCM) 

59.3% - No interaction between CM 

and TCM (62.7%) 

- Doctors don’t ask (25.9%) 

- Doctors don’t understand 

(5.9%) 

- TCM wasn’t based on 

modern, medical 

knowledge (4.5%) 

- Doctors would discourage 

from using TCM (4.1%) 

McCrea and 

Pritchard (2011),  

US103 

305 college students aged 

18-50 years  

HDS use 

75% - 

Chao et al. 

(2008), US110 

Secondary analysis from the 

2002 National Health 

Interview Survey and 2001 

Health Care Quality Survey 

Use of folk medicine 

67% - 

Mehta et al. 

(2008), US111 

Secondary analysis from the 

2002 NHIS Sample Adult 

Core and the Alternative 

Medicine Supplement 

HDS use 

66.7% - 

Kennedy (2005), 

US29 

31,044 adults  

Use of natural herbs 

66.6% - 

CAM use 

Thomson et al. 

(2012), 

Australia48 

1,261 adults  

CAM use 

39.7% - 

Aydin et al. 

(2008),  Turkey36 

873 adults  

CAM use 

73.6% - 

Cheung et al. 

(2007), US74 

445 elders  

CAM use 

46.7% - Their practitioners don’t 

ask (38.5%) 

- Unnecessary (22%) 

Singh et al. 

(2004), South 

Africa42 

200 adults  

CAM use 

57.5% - Unnecessary (53.6%) 

- Their doctor don’t ask 

(28.6%) 

- The doctor may be upset 

(7.1%). 
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Table 2.11 (continued) 

Authors and country Population and 

types of CAM 

Rates of the non-

disclosure 

Reasons for the non-

disclosure 

CAM use 

Thomas and 

Coleman (2004), 

UK88 

1,794 adults  

CAM use 

52% - 

Table 2.12 shows rates of the non-disclosure of CAM or HDS use to health care 

providers in patients, but the studies did not explore the reasons. 

Table 2.12 Surveys of the non-disclosure of CAM or HDS use to HCP in patients 

(n=12) 

Authors and country Population and types of CAM Rates of the non-

disclosure 

Ali-Shtayeh et al. (2012), 

Palestinian territories66 

1,883 diabetic patients  

Use of herbal medicine 

68% 

Rausch et al. (2011), US91 153 cancer patients  

CAM use 

47% 

Sewitch et al. (2011), 

Canada92 

103 cancer patients  

CAM use 

31.7% 

Shorofi and Arbon (2010), 

Australia67 

353 inpatients  

Use of herbal medicine 

51.6% 

Wilkinson and Jelinek 

(2009),  Australia62 

102 elderly people with chronic 

illnesses  

CAM use 

40% 

Rossi et al. (2008), Italy60 100 patients with headache  

CAM use 

62% 

Yeh et al. (2006), US58 10,572 patients with 

cardiovascular disease  

Use of herbal medicine 

56% 

Moolasarn et al. (2005), 

Thailand51 

159 diabetic patients  

CAM use 

64.4% 

Spanner and Duncan 

(2005), Canada16 

100 patients with kidney disease  

Use of dietary supplement 

33% 

Grabe and Garrison 

(2004), US15 

491 patients in primary care and 

nephrology units  

Use of natural products 

67% for patients in 

primary care  

45% for patients with 

kidney disease 

Moolasarn et al. (2003), 

Thailand50 

180 patients with cancer  

Use of herbal medicine 

51.3% 

Matthees et al. (2001), 

US49 

41 lung transplant recipients  

HDS use 

36.6% 
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Table 2.13 indicates both rates of the non-disclosure and the reasons amongst 

patients using CAM or HDS. 

Table 2.13 Surveys of the non-disclosure of CAM or HDS use to HCP and its 

reasons in patients (n=7) 

Authors and 

country 

Population and 

types of CAM 

Rates of the 

non-disclosure 

Reasons for the non-disclosure 

Strejilevich et al. 

(2013), Argentina 

and Colombia68 

200 outpatients with 

bipolar disorder  

CAM use 

48% Patients were afraid that their doctor 

may ask them to stop using them 

(32%) 

Braun and Cohen 

(2011), Australia65 

161 inpatients  

CAM use 

56% - Doctors didn’t ask (67%) 

- Unnecessary (54%) 

- Doctors would not understand 

(5%) 

- Didn’t want to be judged 

negatively (5%) 

Lambert et al. 

(2010), UK63 

92 patients with 

headache  

CAM use 

42% - A doctor or nurse has never 

asked (80%). 

- Unnecessary (10%) 

- They wouldn’t understand (10%) 

Hasan et al. 

(2009), Malaysia61 

321 outpatients  

CAM use 

54.5% - A doctor or pharmacist has never 

asked (45.5%). 

- Unnecessary (37.3%) 

- A doctor may disapprove 

(12.7%). 

Barraco et al. 

(2005), US53 

223 inpatients with 

acute coronary 

syndrome 

CAM use 

35.9% - Doctors didn’t ask (48%) 

- Other reasons 

- Unnecessary 

- They forgot 

- Felt uneasy talking about it 

Eisenberg et al. 

(2001), US102 

831 outpatients  

CAM use 

- - HCP may be unable to 

understand their CAM use. 

- “It’s not important for the doctor 

to know” 

Kappauf et al. 

(2000), Germany101 

131 outpatients and 

inpatients  

CAM use 

44% - Their use may be disapproved. 

- Patient-doctor relationship may 

be interrupted. 
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2.6.1 Comparison of rates of non-disclosure of CAM and 

HDS use to health care providers between general and 

patient populations 

Forty to seventy-five percent of people using CAM or natural herbs do not 

disclose their CAM or HDS use to health care providers, see Table 

2.9.29,36,42,48,74,82,88,103,110,111 Amongst patients with chronic illnesses, the rate of 

the non-disclosure varies from 32% to 68%, see Tables 2.12 and 2.13.49-51,53,58-

63,65-68,91,92,101 The rate of non-disclosure in the general population is likely to be 

higher than that in patients as they have no, or only minor illnesses, so they 

may think that they do not need to inform their doctor, see Table 2.11.    

Patients with life threatening illnesses, such as cancer, lung transplantation or 

CKD in Western populations, including Australian, are more likely to inform their 

health care providers about their CAM or HDS use (53 to 68%), compared with 

patients with other illnesses (33% to 64%) or the general population (25% to 

60%).15,16,49,91,92 However, cancer patients in Thailand were less likely to inform 

their doctor (49%), compared with Western countries.50 

Asian populations, either general populations or patients with chronic illnesses, 

are less likely to inform their health care providers about their HDS or CAM use, 

compared with Western populations.98,110,111 Nearly seventy per cent of Asian 

patients do not disclose their herbal use to their health care providers, compared 

with 33% of whites.98 However, there is a lack of evidence on the rate of the 

non-disclosure in Asian patients with CKD, so the comparison between both 

populations cannot be made. 
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2.6.2 Reasons for non-disclosure of CAM and HDS use to 

health care providers 

Surveys have reported the reasons why HDS or CAM users do not inform their 

use to health care providers in both the general population and patients with 

chronic illnesses (although not for CKD), see Tables 2.11 and 2.13. Amongst 

patient populations, the most frequently reported reasons for the non-disclosure 

are that doctors do not ask them about CAM or HDS use (46% to 80%), followed 

by reporting ‘it is not important for their doctor to know’ (10% to 54%).53,61,63,65 

The latter reason (22% to 54%) is more frequently reported than the former 

(29% to 39%) in the general population.42,74  

Another reason for non-disclosure is concerns about receiving a negative 

response from health care providers, such as disapproval about their use of HDS 

or CAM, asking them to stop using HDS or CAM, or being upset by their 

use.42,61,65,68,87,101 Moreover, some users thought that their doctor would not 

understand so they did not inform them.63,65,82,102 However, there is a lack of 

literature about such reasons amongst patients with CKD. 

It appears that the main types of reasons for the non-disclosure are likely to 

relate to a doctor’s practice and their anticipated response. 

2.6.3 Reasons for disclosure of CAM and HDS use to doctors 

Only three studies have reported reasons for disclosure of CAM or HDS use to a 

doctor.53,87,109 Vickers et al. (2006) report the main reasons why British females 

inform their doctor about their herbal use is because their doctor is open-minded 

about herbal medicine and that there is good relationship between the patient 

and doctor.87 Farooqui et al. (2012) in Malaysia found that patients with cancer 

disclosed their CAM use to their doctor as their doctor advised well on CAM 

use.109 Barraco et al. (2005) in the US found that the reasons for disclosure in 

patients were that respondents believe CAM affected their medical care, and 
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their doctor asked and is willing to listen to their ideas about CAM use.53 This 

evidence seems to indicate that doctor’s attitudes towards CAM use, and their 

response, play an important part in the disclosure, or lack thereof. 

2.7 Association between HDS use and 

conventional medication adherence 

Fewer studies have reported an association between CAM or HDS use and 

conventional medication adherence amongst patients with chronic illnesses, see 

Table 2.14.19,68,112,113. Other surveys have shown differences in adherence levels 

between the users and non-users.17,18,49,64 The Morisky scale is the most 

frequently used to assess levels of adherence to conventional medication (CM). 

There are inconsistencies with such associations, differences amongst patients 

with chronic illnesses and a lack of literature in patients with CKD.  

CAM or herb users are more likely to be non-adherent to CM. Gohar et al. (2008) 

report that there was a significant association between female users of CAM and 

poor adherence.19 Herbal use has been found to related to non-adherence to 

antiretroviral agents (adjusted OR 6.67, 95% CI 3.12-14.24).112 African-

American users of CAM are likely to have poor adherence to CM (prevalence ratio 

1.56, 95% CI 1.14-2.15) whilst the adherence in whites was not different 

between CAM users and non-users.17 Bailey et al. (2012) report that a reason for 

non-adherence was CAM use (10%).114 Only Krousel-Wood et al. (2010) explain 

possible reasons for such associations: depressive symptoms, high costs of CM 

and dissatisfaction with the doctor-patient relationship.17 Gohar et al. (2008) 

suggest that further studies should investigate reasons why female CAM users 

have poorer adherence to CM.19 

In contrast, five surveys found no association between CAM or HDS use and 

medication adherence in patients with different diseases.18,49,64,68,113 Ogbera et al 
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(2010) and Cherniack (2011) did not define how they measured medication 

adherence.64,113 The evidence suggests that CAM or HDS use may not influence 

CM adherence. Weizman et al. (2012) supports this position and explains that 

CAM users have more severe disease, and trust their doctor, so they are likely to 

adhere to their CM.18 Despite the fact that Matthees’s study also found no 

difference in levels of CM adherence between CAM users and non-users, the 

small number of CAM users (n= 30) and non-users (n=11) in that study means 

they cannot make this conclusion.49 However, the remaining studies do not 

explain, or have unclear reasons, for such findings. 
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Table 2.14 Studies of any associations between CAM or HDS use and adherence to conventional medication (n=9) 

Authors Study design and population Measurement of  Adherence Results 

Strejilevich et al. (2013),  

Argentina and Colombia68 

Survey 

200 outpatients with bipolar disorder 

Developed self-reported 

measurement of adherence 

No association of adherence between CAM users and non-users (p > 

0.05) 

Bailey et al. (2012), US114 Survey 

59 diabetic patients 

MMAS-8-Item® Reasons for non-adherence: CAM use (10%) 

Weizman et al. (2012), 

Canada18 

Survey 

380 outpatients with inflammatory 

bowel syndrome 

4-item Morisky medication 

adherence scale 

No difference of adherence between CAM users and non-users 

(p=0.26) 

Cherniack (2011), US113 Retrospective survey 

300 charts in a geriatric clinic 

Not defined No association of adherence between CAM users and non-users (p = 

0.46) 

Krousel-Wood et al. 

(2010), US17 

Survey 

2,000 patients using hypertensive 

agents 

MMAS-8-Item® - Prevalence ratio of poor adherence in African-American CAM users 

= 1.56 (95%CI 1.14-2.15) 

- The prevalence ratio in Whites = 0.95 (95% CI 0.70-1.29) 

Ogbera et al. (2010), 

Nigeria64 

Survey 

263 diabetic patients 

Not defined No difference of a percentage of adherence between herbal users 

and non-users (p > 0.05) 

Peltzer et al. (2010), 

South Africa112 

Cohort study 

735 HIV patients 

The 30-day visual analog 

scale 

Herbal use associated with non-adherence to antiretroviral agents 

(adjusted OR 6.67, 95% CI 3.12-14.24) 

Gohar et al. (2008), UK19 Survey 

153 patients with hypertension 

 

The Hill-Bone compliance - Female CAM users related to non-perfect adherence (p = 0.02) 

- No association of adherence between CAM users and non-users (p 

= 0.11) 

Matthees et al. (2001), 

US49 

Survey 

41 lung transplant recipients 

4-item Morisky medication 

adherence scale 

No difference of a percentage of reporting levels of adherence 

between CAM users and non-users 
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2.8 HDS situation in Thailand during the last two 

decades and the surveillance system for their 

adverse effects 

Herbal medicine has been embedded in the Thai health system since the 11th 

century.26 Thai herbal medicine has been influenced by India and China; some 

herbal medicines used by Thai people originate from Indian or Chinese herbal 

medicine, such as ‘Tri pala’ and ginseng.26,115 However, this has declined as 

Western medicine has influenced the Thai health system since the 19th 

Century.26 

The use of herbal medicine has become popular again in Thailand since 1999, 

because the government has promoted its use for self-reliance on health, in 

place of pharmaceuticals in order to decrease drug imports from Western 

countries.116 The Act on the Protection and Promotion of Thai Traditional 

Medicine Wisdom 1999 is to promote the use of herbal medicine, and protect and 

develop knowledge of herbal medicine.33 These issues have been established in 

Thai Public Health Development Plans since 2002. The Institute of Thai 

Traditional Medicine has also developed herbal products, disseminated 

knowledge of Thai herbal medicines, and promoted rational use of them since 

1993.117 The Medicinal Plant Research Institute in Thailand has developed herbal 

medicine knowledge, a standard of herbal medicine and Thai herbal 

pharmacopoeia since 1997.118 Over 10,000 products have been produced during 

1983-2004 and expenditure on herbal medicines was approximately 176 million 

GBP in 2005.116 

In the past, most Thai herbal medicines were a mixture of herbal medicines 

called ‘traditional medicine’, such as ‘Ya hom’ for fainting and ‘Ka sai’ for muscle 

pain, but since the 20th century, single herbal medicines have been more popular 
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influenced by the philosophy of modern medicine. Clinical trials have been 

conducted on the first four herbal medicines: kariyat for pharyngotonsillitis, 

turmeric for dyspepsia, Senna alata for constipation and Zingiber cassumunar for 

muscle pain.26 Recently, patterns of herbal medicine use in Thailand have been 

both herbal combinations and single herbal medicines. In general, herbal 

medicine plays an important role in self-reliance to health in Thai society. Kariyat 

for sore throats and common colds, turmeric for dyspepsia, and ginger for 

flatulence are most commonly used in Thailand; conclusions supported by data 

from a bus stop survey, see Appendix 1, and Satyapan’s study.69,119 There are 

limited studies about HDS use in Thailand, so the bus stop survey was conducted 

and aimed to determine the prevalence and pattern of HDS use amongst the 

Thai general population. This survey shows that the prevalence of HDS use is 

52%; the main purpose of herbal medicine use is treating illnesses, whilst 

dietary supplements are used for maintaining well-being.   

In the last decade, use of dietary supplements (DS) has frequently been used 

influenced by the US and beverages of DS imported from Japan; however there 

is a lack of evidence to report more on this situation. 

2.8.1 Legislation relating to HDS 

There has been a general debate on whether herbal and dietary supplements 

should be categorized as food or medicine, and whether they fall under the 

governing laws of food or medicine. In Thailand, herbal products are required by 

the Drug Act 1967 to be registered.33 This Act has classified the products as 

either registered herbal products or over-the-counter traditional remedies. 

Meanwhile, dietary supplements are under the food law 1979.33 If dietary 

supplements contain medicine or claim to prevent, cure or treat disease, or 

modify, restore or correct physiological function, they have to comply with the 

drug law.   
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To register the marketing authorisation of the products, both herbal products 

and dietary supplements must be tested to identify them, and assess maximum 

permissible levels of contaminants, amounts of bacteria, heavy metals and 

pesticides.120 Herbal medicines must have proved their efficacy and safety by 

using scientific evidence or traditional medical pharmacopoeia,120 whilst dietary 

supplements are required to prove their safety by using acute toxic and chronic 

toxic experiments in animal models.121 Therefore, the registration of dietary 

supplements is less restricted than herbal products. However, the registration of 

herbal products is not subject to the same restrictions as for conventional 

medicine. For instance, companies which plan to register their herbal products 

are not required to prove efficacy and safety of their products by clinical trials, if 

up-to-date scientific evidence or traditional medical pharmacopoeia does not 

report serious side effects. As a result, there is a lack of safety evidence 

amongst herbal products and dietary supplements, particularly relating to 

patients with kidney and liver insufficiency.    

Comparing the legislation of HDS in Thailand with the EU laws and WHO 

guidelines, HDS can be classified as either a medicine or food, depending on 

certain criteria under the EU laws. The European Directive 2004 has classified 

herbal medicines and dietary supplements as a medicine if they can “…..prevent, 

treat, or cure of a condition…., or can be administered with a view to restoring, 

correcting or modifying physiological functions in human beings” (Gulati and 

Ottaway, 2006:77).122 However, they are defined as a food if they are intended 

to maintain the function of healthy organs and tissues and are regarded as a 

food ingredient.122 If the products are identified as a food, they must be included 

under the EU food law. On the contrary, if they are defined as a medication, they 

must comply with the EU medicines law. Therefore, registered dietary 

supplements under the EU laws are more restricted than their legislation in 
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Thailand, in case some dietary supplements are classified as medication. If they 

are classified into food, the legislation, in both the EU and Thai laws, is similar. 

Regarding legislation of safety of herbal products, the EU food law established 

the guidance on safety assessment of botanical preparations in 2009. These 

preparations must be tested for the identification of their scientific names and 

botanical parts. Moreover, manufacturers have to provide specific toxicity data 

as follows: genotoxicity data, reproductive toxicity, immunotoxicity and 

carcinogenicity. In the case of historic herbs, if they have no reports on toxic 

information, they need not to comply with this criterion.123 Likewise, WHO 

guidelines for traditional medicine have suggested herbs, which have been 

traditionally used without any evidence of harm, do not have to provide any 

toxic data.31 Amongst traditional herbal medicines, this is similar to the 

legislation in Thailand.  

2.8.2 Post-marketing surveillance of HDS products 

Post-marketing surveillance of herbal and dietary products under the Thai law is 

monitored by the Thai Health Product Vigilance Center and consumer complaint 

system. Initially, the center intensively monitored the side effects of five herbal 

products in 2000 and revealed minor side effects, which are described in herbal 

monographs.124 In 2007, this intensive monitoring system has included eight 

herbal medicines: Kariyat, turmeric, Zingiber officinale, Senna alata, Centella 

asiatica, Clinacanthus nutans, Capsicum frutescens, and Zingiber purpureum, 

and found no renal adverse effects from using them.125 The National 

spontaneous reporting system has also been established to monitor adverse 

effects from HDS products in Thailand since 1997 126 and has encouraged both 

health care providers and consumers to report them. However, there is under 

reporting of adverse effects from HDS; for example there was only one report 

from dietary supplements in a monthly summary of the reports in 2012.127   
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The Thai Health Product Vigilance Center database, between 2000 and 2008, has 

reported that most side effects from using herbal medicines are gastrointestinal 

problems, with some are serious side effects, such as Stevens-Johnson 

syndrome and anaphylactic shock.128 However, there are limited reports on any 

renal side effects from using HDS.    

2.8.3 Accessibility to HDS products in Thailand 

Registered herbal products are available at primary and secondary hospitals, 

health service centers, Thai traditional clinics and drug stores, but not in general 

shops.116 Legislation of drug stores in Thailand has classified the stores as 

conventional medicine drug stores and traditional medicine drug stores. People 

who are likely to take herbal products can consult practitioners at these places. 

Additionally, general shops can sell over-the-counter traditional remedies. 

Medicinal plants in a raw state need not be registered as herbal products and are 

sold at traditional medicine drug stores. Many Thai people also grow medicinal 

plants in their garden. Therefore, raw herbal medicines are easy to access in 

Thailand, which may do harm if there is a lack of information on how to use 

them safely.  

More than 1,000 dietary supplement products have been registered as a food in 

Thailand and can be categorised into 8 types of products: vitamins and minerals, 

antioxidant agents, anti-aging agents, laxatives, herbal extracts, cereal extracts, 

the agents of decreased lipid absorption and the agents of increased 

metabolism.129 They are available at drug stores, dietary supplement stores and 

department stores. 
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2.8.4 Thai National List of Herbal Medicine Products 

Since 2006, the Thai national drug committee has launched the National List of 

Herbal Medicine Products based on traditional knowledge, scientific evidence and 

Thai Herbal Pharmacopoeia in order to encourage good practice of the use of 

medicinal herbs.124 Herbal medicines in the list are to alleviate minor ailments, 

such as fever, cold, gastrointestinal problems and muscle pain. 

Seventy-one items of Thai herbal products, both herbal combinations (n=50) 

and single herbal medicines (n=21), are in the Thai National List of Herbal 

Medicine Products (2011): for example turmeric (Curcuma longa), ginger 

(Zingiber officinale), senna (Senna alata, Cassia alata), kariyat (Andrographis 

paniculata). Also included are Thai folk remedies such as ‘Ya hom’ and ‘Ka sai’.119 

Appendix 2 shows commonly used herbal medicines in Thailand, their pictures 

and their medical purposes, which are either recommended by the Thai National 

List of Herbal Medicine Products or approved by Thai FDA. 

2.8.5 Thai National Health System and traditional medicine 

The Thai National Health System, called ‘the Universal coverage of healthcare 

scheme’, has been implemented nationwide since 2002.130 Patients with 

advanced CKD in Thailand are referred from primary and secondary hospitals to 

tertiary hospitals, such as teaching hospitals, which provide a specialist, such as 

a nephrologist or cardiologist. Thus, these places are the primary source of 

advanced CKD health care in Thailand. 

Herbal medicines in the Thai National List of Herbal Medicine Products are 

covered by Thai National Health System. However, only 3% of herbal products in 

government hospitals have been prescribed in 2012.131 

Thai traditional medicine practitioners have to register under the Practice of the 

Art of Healing Act 1999.33 There are two educational systems of Thai traditional 
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medicine, which are apprenticeship and undergraduate programmes.24 However, 

most use of herbal medicine in Thailand is not under supervision by the 

practitioners as Thai people use it for self- care, such as treating common cold, 

dyspepsia and constipation. 

2.8.6 The spectrum of herbal research in Thailand 

Most studies of herbal medicines in Thailand have been conducted by 

researchers in Thai universities, the Medicinal Plant Research Institute, and the 

Institute of Thai Traditional Medicine. Most herbal research in Thailand has 

explored efficacy and toxicity of herbal medicine in animal models and in vitro.132 

Few clinical trial studies have been conducted. Examples of herbal medicines, 

which are studied are: Curcuma longa, Andrographis paniculata, Centella 

asiatica, Boesenbergia pandurata, Zingiber officinale, Eugenia caryophyllus, 

Psidium guajava.132 The purposes of these herbal medicines are treatment of 

minor ailments, such as dyspepsia, diarrhoea, wound healing and the common 

cold. Additionally, research regarding the efficacy of well-known herbs such as 

Momordica charantia, Allium sativum and Pueraria mirifica, has been conducted 

frequently, compared with others, because they are consumed frequently. People 

have used them for diabetes, dyslipidaemia and breast enlargement, 

respectively.133 There are limited clinical trials of benefits and adverse effects of 

herbal medicine in Thailand.134-138 Case reports are the main information sources 

of side effects from use of herbal medicine in Thailand, and these have been 

limited.139   

With respect to findings of herbal information supported by postgraduate 

research in Thailand, the majority of research areas are similar to the studies as 

described above. Many studies have examined anti-oxidant and anti-microbial 

effects of plants and have focused on medicinal plants for treating osteoarthritis, 

diabetes mellitus, cancer and acquired immune deficiency syndrome.140 Beliefs 



Chapter 2: Herbal and dietary supplements 

62 

and attitudes regarding herbal products have been surveyed in many regions of 

Thailand.141-143 

Despite plenty of animal studies on the beneficial effects of herbal medicine, 

there is a lack of human studies regarding positive and negative effects of herbal 

medicines in Thailand.  
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3. Chronic kidney disease 

Chronic kidney disease (CKD) is an important condition, as it leads to an 

increase in morbidity and mortality worldwide. An overview of CKD, prevalence 

of this disease and assessment of kidney function are now presented. 

3.1 Definition and classification of CKD 

Chronic kidney disease is defined as either kidney damage or a glomerular 

filtration rate of less than 60 ml/min/1.73m2 for at least 3 months.144 The United 

States (US) National Kidney Foundation Kidney Disease Outcomes Quality 

Initiative (NKF-KDOQI®) in 2002, the Kidney Disease Improving Global 

Outcomes (KDIGO) in 2012, and the National Institute for Health and Clinical 

Excellence (NICE) guideline for CKD in 2008, have classified the severity of CKD 

into five stages, see Table 3.1.11,144,145 Stage one of CKD has the lowest kidney 

damage whilst stage five denotes the highest severity of CKD. The Thai guideline 

for CKD in 2009, which defined CKD and its classification, is based on the NKF-

KDOQI® guideline.12 

Table 3.1 Classification of CKD 

Stage Description GFR (ml/min/1.73m2) 

1 Kidney damage with normal or an increase in GFR > 90 

2 Kidney damage with a slight decline in GFR 60-89 

3   

   3a Mild to moderate decline in GFR 45-59 

   3b Moderate to severe decline in GFR 30-44 

4 Severe decline in GFR 15-29 

5 Kidney failure or end-stage renal disease < 15 (or dialysis) 

 References: National Kidney Foundation. Definition and Classification of Stages of Chronic Kidney 
Disease. Am J Kidney Dis 2002;39(2 Suppl 1):S46. 

 
Kidney Disease: Improving Global Outcome (KDIGO) CKD Work Group. The KDIGO 
2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney 
Disease. Kidney Int Suppl 2012;3(1):27. 

 
The National Collaborating Centre for Chronic Conditions (Great Britain). Chronic 
Kidney Disease: National Clinical Guideline for Early identification and Management in 
Adults in Primary and Secondary Care. 1st ed. London: Royal College of Physicians, 
2008. 
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This thesis is focused on CKD stages 3 to 5, as classified by GFR and defined as 

advanced CKD. Stage 1 to 2 CKD is classified by kidney damage – either 

structural or functional abnormality of the kidney.144 The more GFR decreases, 

the more kidney function declines. Patients who either have less than 15 

ml/min/1.73m2 of GFR or are receiving dialysis therapy are defined as having 

end-stage renal disease (ESRD), meaning their kidneys fail to eliminate body 

waste. 

3.2 Prevalence of CKD and characteristics of 

patients with CKD in Thailand 

The prevalence of patients with less than 60 ml/min/1.73m2 of estimated 

glomerular filtration rate (eGFR) in Thailand has ranged from 8.9-14.0%.5,146,147 

It appears that the prevalence of CKD in the Thai population, aged 35 years or 

older (8.9%),147 was higher than the median prevalence of CKD worldwide in a 

population aged 30 years or over (7.2%).148 Perkovic’s study also showed that 

the prevalence of stage 3 CKD in Thailand was higher than in both the US and 

Taiwan.147  

In Thailand, stage 3 of CKD has the highest prevalence, compared with stages 4 

and 5, see Table 3.2.5,146,147 Northeast Thailand has a high prevalence of CKD, 

whilst its prevalence in Bangkok is inconsistent: one study found the highest 

prevalence of CKD in Bangkok (23.9%)5 and a national survey in 2000 showed 

the lowest prevalence (9.7%).147 

  



Chapter 3: Chronic kidney disease 

65 

Table 3.2 Prevalence of CKD in each stage and region amongst Thai patients 

Authors Study  design Population Measurement of 

eGFR 

Prevalence (%) 

Perkovic et al. 

(2008)147 

A national survey in 

2000 using a 

stratified, 

multistage, cluster-

sampling method 

(n=7,909) 

Thai population 

aged 35 years or 

over 

MDRD equation Stage 3: 13.2 

Stage 4: 0.6 

Northeast: 16.9 

North: 15.1 

Central: 13.7 

Bangkok: 9.7 

South: 9.7 

Ong-Ajyooth et al. 

(2009)146 

A national health 

survey in 2004 

(n=3,117)  

Thai population 

aged 15 years or 

over 

Chinese 

modified MDRD 

equation 

Stage 3: 8.1 

Stage 4: 0.2 

Stage 5: 0.2 

Ingsathit et al. 

(2010)5 

The population-

based Thai 

Screening and Early 

Evaluation of 

Kidney Disease 

(SEEK) study in 

2007 (n=3,459) 

Thai population 

aged 18 years or 

over 

MDRD Stage 3: 7.5 

Stage 4: 1.1 

Bangkok: 23.9 

Northeast: 22.2 

North: 20.4 

South: 13.7 

Central: 13.4 

eGFR = Estimated glomerular filtration rate 

MDRD = Modification of Diet in Renal Disease study 

There are four relevant studies which reported characteristics of stages 3 to 5 

CKD populations in four countries: Ong-Ajyooth’s study (2009) in Thailand146; 

Zhang’s study (2012) in China149; Imai’s study (2010) in Japan150; and Martinez-

Castelao’s study (2011) in Spain151, see Table 3.3. The mean age from the Thai 

survey (56.8) is younger than others. Most of the CKD population in Thailand 

and China is female, whilst those in Japan and Spain are male. The Thai 

population with CKD has the lowest proportion of hypertension and diabetes. 

There is no significant difference in mean BMI amongst Asian populations, which 

is lower than in Spain (28.4 kg/m2). Fewer than 20% of CKD patients in Japan 

and China currently smoke, whilst 26% are either current or former smokers, as 

reported by the Thai survey. It appears that the characteristics of the Thai 

population are consistent with those in China. 
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Table 3.3 Characteristics of populations with stages 3 to 5 CKD aged 15-18 or 

over in several countries 

Survey Thailand146 China149 Japan150 Spain151* 

 (n=3,117) (n=47,204) (n=2,977) (n=1,129) 

Mean age 56.8 63.6 60.8 68 

Female (%) 69.6 61.9 37.9 36.0 

Mean BMI (kg/m2) 24.4 24.4 23.5 28.4 

Diabetes (%) 14.6 19.1 38.0 40.8 

Hypertension (%) 50.0 60.5 92.0 92.7 

Current smoking (%) 26.0** 19.4 16.4 - 

* Stage 3-4 CKD population; ** Current or former smoking 

3.3 Causes, symptoms of CKD and its 

complications 

3.3.1 Causes of CKD and rate of CKD progression  

There are several causes of CKD. Diabetes and hypertension are the main causes 

of CKD worldwide, followed by chronic glomerulonephritis, chronic interstitial 

nephritis and renovascular disease.152 Chronic glomerulonephritis is a more 

common cause in Asia.152 In Thailand, high numbers of renal tubular acidosis 

have been reported, particularly in northeast Thailand153, which may lead to a 

high prevalence of CKD in northeast Thailand. There is an ongoing survey of CKD 

causes in Thailand – the population-based Thai screening and early evaluation of 

kidney disease (SEEK) study 2.  

Several diseases can lead to CKD, such as human immunodeficiency virus (HIV), 

cancer and cirrhosis. Patients with HIV are six times more likely to develop 

kidney impairment than non-HIV patients, which mainly causes HIV-associated 

nephropathy.154,155 CKD can be caused by cancer, due to paraneoplastic 

nephropathy and side effects from chemotherapy or radiation.156 CKD in cirrhosis 

is related to hepatorenal syndrome impaired renal perfusion.157 
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Various causes of CKD have a different rate of decline in GFR, see Table 3.4.18,19 

Diabetes and chronic glomerulonephritis has a faster progression of CKD, 

compared to other causes. Fast progression has been defined as a decline in GFR 

of at least 5 ml/min/year.11,145 There is a lack of evidence relating to the 

progression of CKD regarding those with cancer or cirrhosis.  

Table 3.4 Mean rate of decline in GFR for various causes of CKD amongst 

patients with stage 3-5 CKD158,159 

Causes of CKD Mean GFR at baseline (ml/min) Rate of decline in GFR 

(ml/min/year) 

Diabetes 36 7.9 

Hypertension 39 4 

Chronic glomerulonephritis 43 4.6 

Tubulointerstitial diseases 41 2 

Polycystic kidney disease 47 3.8 

HIV < 60 2.3-2.6 

References: National Kidney Foundation. Stratification of Risk for Progression of Kidney Disease and 
Development of Cardiovascular Disease. Am J Kidney Dis 2002;39(2 Suppl1):S173. 

 Campbell LJ, Ibrahim F, Fisher M, Holt SG, Hendry BM, Post FA. Spectrum of chronic 
kidney disease in HIV-infected patients. HIV Med 2009;10(6):329-36. 

3.3.2 Symptoms and complications of CKD 

Patients with early stage CKD are asymptomatic, whilst those with stages 3 to 5 

CKD are likely to have symptoms of CKD complications: fatigue, weakness, a 

poor appetite, swollen feet, dry and itchy skin and frequent urination at 

night.160,161  

Patients with less than 60 ml/min of GFR are more likely to develop 

complications of CKD, such as anemia, hypertension, hyperphosphatemia, 

hyperkalemia and metabolic acidosis. The prevalence of hypertension, amongst 

those with advanced CKD is over 70%, whilst the prevalence of anemia or 

hyperphosphatemia is less than 10%.162 The more severe the CKD, the more 

complications of CKD patients suffer. Hyperkalemia is likely to occur when 
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patients have stages 4 to 5 of CKD.163 The prevalence of hyperkalemia (serum 

potassium level > 5 mEq/L) in patients with stage 5 CKD is 54%.164 

This thesis is focused on hyperphosphatemia and hyperkalemia, because herbal 

and dietary supplements may lead to these complications. CKD causes 

hyperphosphatemia and hyperkalemia as kidneys decline in eliminating 

phosphate and potassium.163,165 However, patients with advanced CKD can 

develop hyperkalemia if they partake of a diet containing high amounts of 

potassium.163 A high serum level of potassium (> 6.0 mEq/L) may cause 

electrocardiogram abnormality and is life-threatening. Severe hyperkalemia can 

induce ventricular arrhythmias, skeletal muscle weakness and respiratory 

failure.157 Advanced CKD is linked to an abnormality of calcium-phosphate 

homeostasis leading to hyperparathyroidism. Hypercalcemia and 

hyperphosphatemia can increase cardiovascular calcification in patients with 

CKD.166 

3.4 Risk factors related to progression of CKD and 

its complications 

3.4.1 Risk factors linked to CKD progression 

There are known factors that increase susceptibility to CKD, including older age, 

family history of CKD, diabetes, obesity, hypertension and dyslipidaemia, as well 

as nephrotoxic agents, such as non-steroidal anti-inflammatory drugs 

(NSAIDs).167 Likewise, two surveys in Thailand have revealed factors related to 

CKD, which are being elderly, diabetes, hypertension, high body mass index 

(BMI) and a history of kidney stones.5,168 

Established factors related to the progression of CKD have been younger age, 

male, obesity, smoking, proteinuria, high protein intake, hypertension, systolic 

blood pressure of more than 130 mmHg, hyperlipidaemia, and exposure to 
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nephrotoxic agents.157,167 There have been many relevant cohort studies that 

have reported factors linked to the progression of CKD in patients with advanced 

CKD, see Table 3.5.169-173  

These studies defined the progression of CKD as either a decline in eGFR of 5 

ml/min/year or end-stage renal disease (ESRD). Levin et al. (2008) report a 

younger age has a faster progression (p-value < 0.01)169 and Eriksen and 

Ingebretsen (2006) found that an increase of 10 years in age has less ESRD (HR 

0.75, 95%CI 0.63-0.89).173 Males are more likely to experience CKD progress in 

terms of severity, than females.173 Proteinuria indicates a high risk of CKD 

progression169 or ESRD170,171, compared with diabetes, hypertension, smoking 

history and uncontrolled blood pressure.170 Non-selective NSAIDs and rofecoxib 

are linked to ESRD in newly diagnosed CKD patients.174 

 



Chapter 3: Chronic kidney disease 

70 

Table 3.5 Factors related to the progression of CKD 

Authors Study design Population Definition of progression of CKD Risk factors 

Eriksen and 

Ingebretsen 

(2006), Norway173 

A 10-year population-based 

study 

Patients with stage 3 CKD 

(n=3,047)  

End-stage renal disease Age (10 year increase): HR 0.75, 95%CI 

0.63-0.89 

Female: HR 0.35, 95%CI 0.21-0.59 

Levin et al. (2008), 

US169 

Cohort analysis from PROMIS* 

database 

Median follow-up: 31 months 

Patients with < 30 ml/min of 

eGFR (n=4,231) 

Fast progression defined as  

-5 ml/min/yr of decline in eGFR  

Younger age 

Proteinuria (> 1 g/day) 

Higher level of SBP 

Obi et al. (2010), 

Japan170 

Historical cohort study 

Median follow-up: 3.2 years 

Patients with stage 3-5 CKD 

(n=461) 

End-stage renal disease Overt proteinuria (> 1 g/day): SHR 9.1, 

95%CI 4.2-19.7 

Diabetes: SHR 2.1, 95%CI 1.2-3.4 

Hypertension: SHR 10.7, 95%CI 1.5-76.0 

Smoking history: SHR 2.0, 95%CI 1.2-3.4 

Nicola et al. 

(2011), Italy171 

Prospective cohort study for 5 

years 

Patients with stage 3-5 CKD 

(n=1,248) 

End-stage renal disease Proteinuria (> 0.5 g/day) 

  Stage 3: HR 3.17, 95%CI 1.76-5.72 

  Stage 4: HR 2.02, 95%CI 1.41-2.88 

  Stage 5: HR 1.13, 95%CI 0.73-1.76 

Goeij et al. (2011),  

Netherland172 

Cohort analysis for a year from  

PREPARE-1 study 

Patients with stage 4-5 CKD 

(n=508) 

Rate of decline in eGFR BP > 130/80: Adjusted additional decline 

in eGFR 0.31 m/min/month, 95%CI 0.08-

0.53 
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Table 3.5 (continued) 

Authors Study design Population Definition of progression of CKD Risk factors 

Samuelsson et al. 

(1997), Sweden175 

 A prospective, observational 

study 

Average follow-up: 3.2 years 

Patients with GFR 15-75 

ml/min/1.73m2 and non-

diabetes and (n=73) 

 

Rate of decline in GFR The more level of LDL increased, the more 

rate of GFR declined (p-value = 0.01)   

LDL level of 88-140 mg/dl had -4.7 of 

annual decline in GFR. 

Kuo et al. (2010),  

Taiwan174 

A cohort study Newly diagnosed CKD patients 

(n=19,163) 

End-stage renal disease Non-selective NSAIDs: adjusted** HR 

1.56, 95%CI 1.32-1.85 

Aspirin: adjusted HR 1.96, 95%CI 1.62-

2.36 

Rofecoxib: adjusted HR 1.98, 95%CI 1.15-

3.40 

* Patient Registration and Outcomes Management Information System; eGFR = Estimated glomerular filtration rate; SBP = Systolic blood pressure 

   SHR = Subdistribution hazard ratio; HR = Hazard ratio, CI = Confidence intervals; PREPARE-1 = PREdialysis Patient Record-1 study 

** Adjusted for age, sex. Comorbidities, such as diabetes and hypertension and use of other analgesics 
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There is limited evidence to support high protein intake relating to a progression 

of CKD in patients with advanced CKD. The Modification of Diet in Renal Disease 

(MDRD) study in 2004 has been the cornerstone of the recommendation for low 

protein intake in patients with CKD, and reports slightly slowed progression of 

CKD in a group with low protein intake (0.6-0.8 g/kg of body weight/day) 

amongst patients with 55-25 ml/min of eGFR, compared with a group of usual 

protein intake (1.0-1.2 g/kg of body weight/day).176 There is no significant 

benefit in patients with less than 25 ml/min of eGFR and very low protein intake 

(0.4-0.6 g/kg of body weight/day), compared with a group of low protein intake. 

3.4.2 Factors related to hyperkalemia and 

hyperphosphatemia 

Theoretically, hyperkalemia in patients with CKD is caused by high potassium 

intake and/or drug-induced hyperkalemia, such as angiotensin-converting 

enzyme inhibitors (ACEIs), angiotensin II receptor antagonists (ARBs), NSAIDs 

or cyclooxygenase-2 (COX-2) inhibitors.163,177 However, ACEIs or ARBs related to 

hyperkalemia in these patients are less likely to be clinically significant.178 High 

phosphate intake mainly results in hyperphosphatemia amongst patients with 

advanced CKD.179 Vitamin D also increases intestinal absorption of phosphate 

from 60% to 86% in patients with advanced CKD.165 

There are limited studies of the association between risk factors and 

hyperkalemia and hyperphosphatemia. There is one cohort study with an 

average duration of 2.6 years, in the US, that report patients with CKD taking 

ACEIs or ARBs are more likely to have hyperkalemia.180     

  



Chapter 3: Chronic kidney disease 

73 

3.5 Measurement of kidney function, 

hyperkalemia and hyperphosphatemia 

3.5.1 Measurement of kidney function and progression of 

CKD 

Kidney function is assessed by measuring the glomerular filtration rate (GFR). 

Normal values of GFR in an adult are 120 ml/min for men and 100 ml/min for 

women. A decline in GFR represents worsening kidney function, particularly if 

less than 60 ml/min of GFR. Inulin is a gold standard marker for evaluating 

kidney function, as this substance is filtrated from renal tubules, and is not 

absorbed and secreted by renal tubules. In clinical practice, serum creatinine is a 

recommended marker for assessing kidney function due to being cheap and 

convenient. This is calculated to predict kidney function using the Cockcroft-

Gault equation (CG equation), the MDRD equation or the Chronic Kidney Disease 

Epidemiology Collaboration equation (CKD-EPI equation), see Table 3.6.  

Until 2005, the Cockcroft-Gault equation had been calculated to predict the 

creatinine clearance rate, which was assumed to be equal to GFR. This equation 

had been the most commonly used in clinical practice; nevertheless, it 

overestimates eGFR due to the fact that 15-20% of creatinine is secreted by 

renal tubules.157  

To date, estimated GFR calculated using the MDRD equation has been 

recommended for adult patients with less than 60 ml/min/1.73m2 of GFR by the 

National Kidney Disease Education Program in the US, the NICE guideline for 

CKD in UK and the Thai guideline for CKD.12,145,181 This is adjusted for body 

surface area and is more accurate than the Cockcroft-Gault equation in patients 

with advanced CKD.145 Meanwhile, the Chronic Kidney Disease Epidemiology 

Collaboration equation (CKD-EPI equation) has been recommended for those 
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with at least 60 ml/min/1.73m2 of GFR.11 Recently, epidemiologic studies are 

more likely to estimate kidney function using the MDRD equation, rather than 

the Cockcroft-Gault equation.148 

Table 3.6 Equations of estimated glomerular filtration rate 

eGFR equation Formulas 

Cockcroft-Gault equation 

(ml/min) 

(140-Age) X Body weight/72 X Scr (ml/min) 

Female (X 0.72) 

Reexpressed MDRD equation 

(ml/min/1.73 m2) 

(175 X Scr -1.154 X Age-0.203) 

Female (X 0.742) 

Thai MDRD equitation 

(ml/min/1.73 m2) 

(175 X Scr -1.154 X Age-0.203) 

Female (X 0.742)  X Thai (X 1.129) 

CKD-EPI equation 

(ml/min/1.73 m2) 

Male: with Scr < 0.9 mg/dL 

     141163 X (Scr/0.9)-0.411 X (0.993)Age 

Male: with Scr > 0.9 mg/dL 

     141163 X (Scr/0.9)-1.209 X (0.993)Age 

Female: with Scr < 0.7 mg/dL 

     144166 X (Scr/0.7)-0.329 X (0.993)Age 

Female: with Scr > 0.7 mg/dL 

     144166 X (Scr/0.7)-1.209 X (0.993)Age 

References:Cirillo M. Evaluation of Glomerular Filtration Rate and of Albuminuria/Proteinuria. J 
Nephrol 2010;23(2):127. 

Levey AS, Coresh J, Greene T, Marsh J, Stevens LA, Kusek JW, et al. Expressing the 
Modification of Diet in Renal Disease Study Equation for Estimation Glomerular Filtration 
Rate with Standardized Serum Creatinine Values. Clin Chem 2007;53(4):771. 

Praditpornsilpa K, Townamchai N, Chawatanarat T, Tiranathanagul K, Katawatin P, 
Susantitaphong P, et al. The Need for Robust Validation for MDRD-Based Glomerular 
Filtration Rate Estimation in Various CKD Populations. Nephrol Dial Transplant 
2011;26(9):2780-85. 

Scr = Serum creatinine 

However, the MDRD equation has been validated in Caucasian populations and 

underestimates eGFR amongst Asian populations, such as Chinese people, due to 

a difference in muscle mass.182 The Thai MDRD equation has been developed and 

recommended for Thai patients, see Table 3.6.183 The limitation of the MDRD 

equation is that it should not be used for unstable serum creatinine and there 
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should be caution in using it for people aged over 70 years and those individuals 

with extremes of muscle mass, such as the obese or bodybuilders. 

To estimate progression of CKD, based on eGFR, fast progression of CKD is 

currently defined as a decline in an eGFR of at least 5 ml/min/1.73m2/year11,145 

although there is no conclusive definition as some studies define it as -3 or -4 

ml/min/1.73m2/year.161,184 The NKF-KDOGI® guideline in 2002 has suggested 

that the CKD progression is estimated by a slope of the best fit linear regression 

line, which is plotted on a graph of eGFR levels and time under the assumption 

of a constant decline in kidney function over a period.158 Both the NKF-KDOGI® 

guideline in 2002, and the NICE guideline for CKD in 2008, have recommended 

at least three measures of serum creatinine over a period in order to estimate 

GFR and precisely predict the progression of CKD; particularly slow rates of this 

progression.145,158  

3.5.2 Measurement of hyperkalemia and hyper-

phosphatemia 

Serum levels of potassium and phosphate indicate abnormality of these 

electrolytes. Hyperkalemia is more than 5.5 mEq/L (mmol/l) of a serum 

potassium level185 and hyperphosphatemia is more than 4.6 and 5.5 mg/dl (1.5 

and 1.7 mmol/l) of a serum phosphate level for stages 3 to 4 CKD and stage 5 

CKD, respectively.186   

3.6 Slowing the progression of CKD and 

management of its complications  

Management in slowing the progression of CKD has involved cessation of 

smoking, body weight loss for obesity, strict blood sugar control in diabetes, 

strict blood pressure control, use of ACEIs or ARBs for CKD with proteinuria and 

restricted protein intake.145,158 The Thai guideline for CKD management in 2009, 
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and the NKF-KDOQI® for diabetes in 2007, have recommended controlled blood 

sugar of less than 7% of glycated haemoglobin (A1C) for diabetes and controlled 

blood pressure of equal or under 130/80 mmHg to slow the progression of 

CKD.12,187 The NICE guideline for CKD management in 2008 has suggested 

controlled blood pressure of lower than 140/90 and 130/80 mmHg for non-

diabetes and diabetes, respectively.145 The Thai guideline for CKD management 

in 2009 has recommended 0.6-0.8 and 0.6 g of protein/kg of body weight/day 

for stage 3 and stages 4 to 5 of CKD, respectively, whilst the KDIGO guideline in 

2012 has suggested 0.8 g of protein/kg of body weight/day for stages 4 to 5 of 

CKD.11 A dietary protein restriction, of 0.6 g/kg/day, prevented 32% of non-

diabetic patients from reaching end-stage renal disease.188  

The principal management of CKD complications, hyperkalemia and 

hyperphosphatemia, has been the avoidance of potassium and phosphate rich 

foods.12 Potassium-rich foods are fruit, such as oranges and bananas, dried fruit 

and potatoes, and phosphate-rich foods such as cereal, dairy products and 

coffee.12,163 If a patient with CKD cannot control their serum potassium or 

phosphate levels under these diets, their doctor will consider prescribed 

medication therapy, such as sodium or calcium polystyrene sulfonate for 

hyperkalemia and phosphate binders, such as calcium carbonate or acetate, for 

hyperphosphatemia.12,185 

There are common medications for other CKD complications, such as loop 

diuretics for peripheral oedema, iron supplements, folic acid, vitamin B12 and 

erythropoietin for anaemia, sodamint for metabolic acidosis and allopurinol for 

hyperuricemia.185 
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3.7 Use of nephrotoxic agents, herbal medicine 

and dietary supplements in patients with 

advanced CKD 

NSAIDs and COX-2 inhibitors have been known as a nephrotoxic agent.157 Both 

the NKF-KDOQI® guideline in 2002, and the Thai guideline for CKD management 

in 2009, have recommended avoiding nephrotoxic agents for patients with CKD, 

such as NSAIDs and COX-2 inhibitors, in order to prevent acute kidney injury on 

top of CKD.158 The NICE guideline for CKD management in 2008 has suggested 

prolonged use of these medications only with caution for those with CKD, 

combined with close monitoring of their GFR.145 There have been inconsistencies 

in the association between aspirin and progression of CKD. In case-control 

studies, aspirin is likely to be associated with end-stage renal disease (ESRD) in 

patients with newly diagnosed CKD174,189; however Perneger et al. in 1994 report 

no association.190 Among patients with stages 4 to 5 of CKD, there is a positive 

association between aspirin and the progression of CKD in a prospective cohort 

study of 5-7 years duration.191 However, this has been the only study reporting 

the positive association, so further studies are required to confirm and explain 

this result.  

Patients with CKD should not use herbal medicine, as some Chinese herbal 

medicines may contain aristolochic acid, which can induce renal failure. Such 

patients should use dietary supplements only under the supervision of a doctor 

or pharmacist, as suggested by the KDIGO guideline in 2012.11 The 2009 Thai 

guideline for CKD management has recommended using herbal medicine with 

caution.12 However, neither guidelines have provided conclusive evidence to 

support their recommendation; in particular the KDIGO recommendation for 

herbal use is supported by only one Chinese herbal medicine related to kidney 

injury. The 2008 NICE guideline for CKD management did not mention herbal 
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medicine. Such guidelines suggest that there is only limited scientific evidence 

regarding the safety of herbal medicine for patients with CKD. 

The 2011 Thai National List of Essential Medicines has advised patients with CKD 

to avoid senna for constipation, rosella flower for a diuretic effect, java tea for a 

diuretic effect and ‘Ya hom’ for fainting and ‘Ka sai’ for muscle pain, the last two 

being Thai folk remedies.119 This is because high doses of senna may induce 

nephritis and its prolonged use affects water and electrolyte imbalance, 

particularly potassium imbalance. Java tea also contains high amounts of 

potassium and may cause water and electrolyte imbalance. Prolonged use of ‘Ya 

hom’ and ‘Ka sai’ accumulates camphor in the body leading to renal toxicity; 

particularly urinary retention, albuminuria and anuria.192 Moreover, ‘Ya hom’ and 

‘Ya khom’, which are Thai folk remedies, contain Aristolochia, which is related to 

renal failure and has a carcinogenic effect, so this ingredient has been withdrawn 

from these remedies in Thailand since 2013.193 

The National Kidney Foundation in the US has suggested avoiding herbal 

medicine, which may be toxic or harmful to the kidneys, see Table 3.7.194 
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Table 3.7 Herbal medicines related to renal damage 

Herbal medicine may injure the kidneys 

Artemisia absinthium (wormwood plant) Periwinkle 

Autumn crocus Sassafras 

Chuifong tuokuwan (Black pearl) Tung shueh 

Horse chestnut Vandelia cordifolia 

Herbal medicine may be harmful in CKD 

Alfalfa Ginger 

Aloe Ginseng 

Bayberry Horsetail 

Blue Cohosh Mate 

Broom Nettle 

Buckthorn Noni juice 

Capsicum Rhubarb 

Cascara Senna 

Coltsfoot Vervain 

Dandelion  

Reference: National kidney foundation. Use of herbal supplements in chronic kidney disease, 2013. 
www.kidney.org/atoz/content/herbalsupp.cfm. (accessed 17th December 2013). 

 

http://www.kidney.org/atoz/content/herbalsupp.cfm
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4. Negative and positive effects of HDS on 

kidneys 

This thesis is focused on investigating any adverse effects of herbal and dietary 

supplement on kidneys, rather than renal benefits of HDS.  

4.1 Renal adverse effects of HDS 

Adverse effects of HDS on renal function can be associated with their active 

ingredient which can cause kidney injury, adulteration of HDS with heavy metals 

and conventional medicines, or herbs/dietary supplements-drug interactions. 

4.1.1 Herbal medicine-induced nephropathy 

There are known herbal medicines which directly damage the kidneys, see Table 

4.1.2 Thai surveillance of herbal medicine also reports Houttuynia cordata Thunb 

can induce acute renal failure.195 There is a case report that ‘Ya hom’ caused the 

renal failure and death of a 2-year-old girl, as it contained Magnolia officinalis 

which is associated with renal failure.196 It appears that most of the information 

regarding medicine-induced nephropathy has been provided by case reports.  
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Table 4.1 Plants and herbal medicines and negative effects on renal function 

Herbal medicine Common 

name 

Toxic component Potential effects on renal 

function 

Aristolochia spp. - Aristolochic acid Chronic interstitial nephritis 

Renal tubular defects 

Urothelial malignancies 

Lorrea tridentata Chapparal Nordihydroguaiaretic 

acid 

Renal cysts, renal cell 

carcinoma 

Ephedra sinica Ma-Huang, 

ephedra 

Ephedrine Nephrolithiasis 

Obstructive nephropathy 

Pithecolobium lobatum 

P. jiringa 

Djengkol Djenkolic acid Nephrolithiasis 

Obstructive nephropathy 

Averrhoa carambola Star fruit Oxalic acid Nephrolithiasis 

Obstructive nephropathy 

Vaccinium 

macrocarpon 

Cranberry Oxalic acid Nephrolithiasis 

Obstructive nephropathy 

Salix daphnoides Willow bark Salicin Renal papillary necrosis 

Pausinystalia yohimbe Yohimbe Yohimbe Lupus nephritis 

Rhizoma Rhei Rhubarb Anthraquinone Chronic interstitial nephritis 

Echinacea spp. Coneflower Arabinogalactan Renal tubular acidosis 

Reference: Jha V. Herbal medicines and chronic kidney disease. Nephrology 2010;15(Suppl S2):11. 

A few observational studies in Taiwan and Thailand have reported a relationship 

between herbal products and new cases of CKD or end-stage renal disease 

(ESRD), see Table 4.2.4-7,197,198 There are limited studies regarding this issue, 

particularly cohort studies or research involving populations with existing CKD. 

Most studies have been conducted in Taiwan and their focus is on those newly 

diagnosed with CKD (five out of six studies). Most studies have not reported the 

types of herbal medicines because most patients do not know the names of the 

herbal medicine or its active ingredients. There has been inconsistent association 

between herbal use and the progression of CKD.   
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Table 4.2 Studies of the association between herbal use and new cases of CKD or ESRD 

Authors Study design Number of general 

population 

Methods Outcomes Results 

Guh et al. (2007), 

Taiwan4 

Cross-sectional study 1,740 Interview CKD Comparator: non-herbal users 

Herb users: adjusted OR = 1.4 (95% CI = 1.2-1.7) 

Lin et al. (2013),  

Taiwan198 

Cross-sectional study 3,352 Interview CKD Comparator: non-herbal users 

Chinese herb users: adjusted OR = 0.8 (95% CI = 0.6-

1.1) 

Ingsathit et al. (2010),  

Thailand5 

Cross-sectional study 3,459 Interview CKD Comparator: non-herb users 

Herb users: multivariate OR = 1.20 (95% CI = 1.02-

1.42) 

Hsieh et al. (2012),  

Taiwan6 

Case-control study 424 Interview CKD Comparator: non-herbal users 

Prescribed Chinese herb use:  

   Occasional use: adjusted OR = 1.9 (95% CI = 0.9-4.1) 

   Regular use: adjusted OR = 1.2 (95% CI = 0.6-2.4) 

Non-prescribed Chinese herb use:  

   Occasional use: adjusted OR = 6.2 (95% CI = 1.8-21.6) 

   Regular use: adjusted OR = 3.1 (95% CI = 0.8-12.2) 

Tsai et al. (2009),  

Taiwan7 

Case-control study 200 cases and 200 

controls 

Interview ESRD Comparator: non-herbal users 

Herbal users*: crude OR = 6.26 (95% CI = 3.85-10.19) 
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Table 4.2 (continued) 

Authors Study design Number of general 

population 

Methods Outcomes Results 

Lai et al. (2010),  

Taiwan197 

Population-based 

case-control study 

25,843 cases and 

184,851 controls 

Database 

analysis 

ESRD Comparator: 0 g of Mu tong 

101-200 g of Mu tong**: 

Multivariate OR = 2.42 (95% CI = 1.45-4.05) 

> 200 g of Mu tong**: 

Multivariate OR = 6.17 (95% CI = 3.62-10.53) 

Comparator: 0 g of Fangchi 

> 200 g of Fangchi**:  

Multivariate OR = 2.40 (95% CI = 1.43-4.04) 

Note: CKD = chronic kidney disease, OR = odds ratio, CI = confidence intervals,  ESRD = end-stage renal disease, * = regular herb used for 5 years before 

diagnosed with ESRD, ** = used herbal medicines more than once a week for at least 3-6 months 
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Both Guh et al. (2007) and Ingsathit et al. (2010) report that herbal products 

are associated with a small increased risk of developing CKD.4,5 Tsai et al (2009) 

show herbal medicines are linked to a large increase in the risk of new cases of 

ESRD (crude OR = 6.26; 95% CI = 3.85-10.19).7 Lai’s study is the only article 

which specified the type of herbs involved and additionally, they found a dose 

related increase in risk of developing new cases of ESRD.197  

In contrast, Lin et al. (2013) and Hsieh et al. (2012) report no association 

between Chinese herbal use, or prescribed Chinese herbal medicine, and new 

cases of CKD.6,198 Despite occasional use of non-prescribed Chinese herbal 

medicine related to CKD, there is no clear pattern to this relationship. 

4.1.2 Renal adverse effects of dietary supplements 

Few studies have reported dietary supplements being associated with 

nephrotoxicity, see Table 4.3.199-201 Creatine supplements, L-glutamine, ascorbic 

acid and cranberry have all been shown to be related to kidney problems. Three 

case reports, together with a clinical trial, report creatine supplements resulted 

in a deterioration of renal function.202-205 L-glutamine decreased eGFR200, whilst 

ascorbic acid increased 20% and 33% of urinary oxalate in normal subjects and 

kidney stone formers, respectively.201 Finally, cranberry increased amounts of 

calcium oxalate in urine.199 
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Table 4.3 Dietary supplements related to nephrotoxicity 

Authors Study design Number of participants Intervention Outcomes Results 

Gualano et al. 

2008203 

12-week, double 

blind, randomised, 

placebo-controlled 

trial 

18 healthy men  0.3 g of creatine supplements/kg/day 

for 1st week and then 0.15 g/day/kg 

for the next 11 weeks 

Scr Increase in Scr among 

creatine group 

Gualano et al. 

(2010)202 

Case report 20-year-old-man having 

a single kidney 

20 g/day of creatine monohydrate for 

5 days and then took 5 g/day for the 

next 30 days 

Scr Scr increased from  1.03 to 

1.27 ml/min 

Pritchard and 

Kara (1998)204 

Case report 25-year-old man with 

focal segmental 

glomerulosclerosis 

Creatine of 5 g tid per week and then a 

maintenance dose of 2 g/day for 7 

weeks 

eGFR Decrease in eGFR 

Thorsteinsdottir 

et al. (2006)205 

Case report 24-year-man 5 g of creatine monohydrate 3 times 

per week 

Renal biopsy He had acute interstitial 

nephritis 

Galera et al. 

(2010)200 

Controlled, 

randomised, 

double-blind, 

crossover study 

30 residents of a long-

term-care institution 

• 0.5 g of L-glutamine/kg/day for 14 

days  

• 0.5 g of calcium caseinate/kg/day 

(control group) 

eGFR Decrease of 13.3% in eGFR 

among group of L-glutamine 

Traxer et al. 

(2003)201 

Randomised, 

double-blind, 

crossover study 

12 normal subjects and 

12 stone formers* 

• Ascorbic acid 1 g twice a day for 6 

days 

• Placebo containing excipient twice a 

day 

• Scr 

 

• urinary 

oxalate 

• No differences of Scr in both 

groups 

• Increase in urinary oxalate 

in both groups, compared 

with placebo phrase 

Terris et al. 

(2001)199 

Clinical trial 5 healthy volunteers A cranberry tablet twice a day for a 

week 

UA Increase in 50% of  amounts 

of calcium oxalate in urine 

Abbreviation: g = gram, kg = kilogram, Scr = Serum creatinine, tid = three times a day, UA = urinalysis,  eGFR= estimated glomerular filtration rate, * = participants 
having the history of kidney stones 
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4.1.3 Herbal and dietary supplements related to 

complications of CKD 

Some HDS leads to worsening complications focused on hyperkalemia and 

hyperphosphatemia, because HDS may directly induce more severe 

complications or HDS may contain large amounts of potassium and phosphate. 

For instance, taking herbal diuretics, such as alfalfa, dandelion, horsetail, 

milkweed and nettle, may result in hyperkalemia.163 Several HDS containing high 

amounts of potassium, such as Noni juice, Lamp wick herb, Herba ecliptae, Rice 

paper plant pith, Red stem wormwood, Cyathula root and Cardamon, St. John’s 

Wort and psyllium, can lead to worsening hyperkalemia.30,206-208 Likewise, 

liquorice and multivitamin supplements consist of large amounts of phosphate, 

so they may induce deteriorating hyperphosphatemia. However, such 

information has been reported based upon low level evidence, such as case 

reports, or theoretical information30,206,208,209 and there is a lack of evidence 

regarding the association between HDS and CKD complications. 

4.1.4 Adulteration of herbal products 

Not only can the active ingredients in HDS damage the kidneys, but so can 

contaminants. Heavy metals, adulteration of conventional medicines, fake herbs 

and excessive levels of microorganisms are the principal contaminants 

associated with renal failure.210-212 Some herbal products contain lead, cadmium 

and mercury, which may lead to the loss of renal function.213,214 An example of 

adulteration with conventional medications are Tung Shueh pills, a Taiwanese 

herbal product, which was contaminated with mefenamic acid, known to cause 

drug-induced nephropathy.210 There have also been cases of fake herbs. Chan 

(2003) reports that a slimming herbal product contained Aristolochia fangchi 

rather than Stephania tetrandra; and as a result, a large number of people 

taking it suffered from renal failure.212 
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A report on national quality surveillance of dietary products by the Thai Food and 

Drug Administration (FDA) in 2012, shows that 18% of herbal medicines, such 

as turmeric products, or Thai folk remedies were contaminated with steroids, 

excessive levels of bacteria or heavy metals, and 2% of imported Chinese herbal 

medicines were contaminated with arsenic and microorganisms.215 Three 

samples of mixed Chinese herbal medicines were contaminated with sildenafil 

and/or tadalafil, medications for sexual dysfunction and a contraindication for a 

person with renal insufficiency; these examples were reported by the Thai alert 

system for safety of health products.216 

4.1.5 Herb and nutrient-drug interactions 

Herb-drug interactions may cause renal effects, particularly in patients 

undergoing renal replacement therapy, such as dialysis or kidney transplant. A 

cross-sectional study amongst 114 patients receiving haemodialysis in Turkey 

reported four possible herb-drug interactions. These were: garlic - anticoagulant 

agents, garlic - NSAIDs, garlic – insulin, and liquorice - antihypertensive 

agents.14 However, these interactions do not have negative or beneficial effects 

on renal function. A case report has revealed that three patients with kidney 

transplants took herbal tea with cyclosporin – an immunosuppressant agent, and 

had a decrease in the level of cyclosporin, which may lead them to reject their 

kidney graft.217   

In general, reports on herb or dietary supplement-drug interactions are based on 

information from theoretical data, in vitro, animal studies, a few case reports 

and clinical trials. They focus on common HDS, such as garlic, ginkgo biloba, 

ginseng, St. John’s Wort and liquorice.218,219 These papers report adverse effects 

related to bleeding problems, neurological problems and hyper/hypotensive 

effects. Currently, herb or dietary supplement-drug interactions leading to the 

loss of renal function, or deteriorated complications of CKD are unknown.  
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4.2 Renal benefits from HDS 

There is limited evidence of positive effects on chronic kidney disease from HDS 

use, particularly from clinical trials. Chinese herbal medicine is the most 

frequently researched treatment of CKD despite the small number of clinical 

trials and sample sizes.220 Only three Chinese herbal medicines have proven 

effective on decreasing proteinuria caused by diabetes, nephrotic syndrome and 

IgA nephropathy. Such data are supported by work with cellular mechanisms, 

animal and human studies, involving Astragalus and its combination with 

Angelica sinensis, Rheum or its combination, and the decoction named ‘Saireito’ 

containing Radix bupleuri.220,221 Other herbal medicines for CKD treatment have 

been mainly studied in vitro and in vivo experiments, such as Cordyceps 

sinensis, shallots, turmeric, and onion.220,222-224  

Regarding other effects on kidneys, a systematic review has reported that only 

three herbal medicines have diuretic effects when used in human studies 

investigating increasing urinary volume and urinary excretion of sodium; the 

medicines involve Equisetum bogotense, Phyllanthus amarus and Withania 

somnifera.225 However, each herbal medicine has been supported by only one 

small, non-randomised, non-controlled study. A small controlled trial in Thailand 

showed that roselle (Hibiscus sabdariffa) increased urinary excretion of uric acid 

in patients with renal stones.226 
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5. Aims and objectives 

This thesis is comprised of two main studies: i) a survey of the prevalence, 

patterns and reasons for HDS usage in Thai patients with CKD and, ii) the 

association between HDS use, the fast progression of CKD and its complications. 

The main research question of this study was “Is HDS associated with the fast 

progression of CKD in Thai patients with stages 3 to 5 CKD?” 

The primary aim of this thesis was to investigate any relationships between HDS 

use and the progression of CKD and its complications amongst Thai outpatients 

with stages 3 to 5 CKD. Specific objectives of each study are as follows. 

The first study: A survey of the prevalence and patterns of HDS usage in Thai 

outpatients with CKD together with a qualitative study regarding reasons for 

HDS use 

1. To determine the prevalence of HDS usage in the previous 12 months in 

outpatients with CKD at two teaching hospitals in Thailand. 

2. To determine the types and patterns of HDS use amongst this population. 

3. To identify the demographic characteristics of Thai patients with CKD who 

are using HDS, compared with non-users. 

4. To determine the association between HDS use and a level of adherence 

to prescribed, conventional medication. 

5. To determine the reasons for HDS use in this population. 

6. To determine patients’ experiences of the beneficial and adverse effects 

from using HDS.  

7. To determine the rate of non-disclosure of HDS use to a doctor and its 

reasons.  
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The second study: The association between HDS use, the fast progression of 

CKD and its complications amongst Thai outpatients with CKD in a prospective, 

cohort study 

1. To determine any associations between HDS use and the fast progression 

of CKD. 

2. To determine any associations between HDS use and CKD complications 

3. To determine the patterns of any other risk factors of CKD progression 

and its complications. 
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6. Study methods 

Details of study methods, settings for data collection, participant inclusion and 

exclusion criteria, sample size determination, ethical approval and funding are 

presented in this chapter. An overview of the study design and recruitment 

process of the two main studies is shown in Flowchart 6.1. 

Flowchart 6.1 Schematic diagram of the study 
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6.1 Pilot study 

The objectives of this pilot study were to i) develop and test questionnaires, ii) 

determine the completeness of routinely collected information in patient records 

in both hospitals, and iii) to test the suitability of the data extraction sheet from 

medical notes. Medical information from records were extracted and recorded on 

the form, see Appendix 5 and Chapter 7.  

A researcher-administered questionnaire for the survey and cohort study, 

together with open-ended questions for the qualitative study, were developed 

and piloted from September to December 2011. The first questionnaire consisted 

of questions regarding demographic characteristics of HDS users, patterns of 

HDS usage, reasons for HDS use, sources of information and HDS products, and 

disclosure of HDS use to a doctor. This questionnaire also included the Thai 

version of the 8-item Morisky Medication Adherence Scale® (MMAS-8-

Item®)227,228, and the Restriction of Protein, Potassium, Phosphate and Salt diet 

(RPPPS) questionnaire for pre-dialysis patients.229 The last two questionnaires 

were to measure potential factors related to the cohort study outcomes. This 

questionnaire was administered with samples of HDS and types of food pictures 

in order to assist respondents with understanding what HDS is. Also, each type 

of food restriction in patients with CKD, such as being aware of food rich in 

potassium, phosphate or salt, was explained, see Appendix 3. This pilot study 

tested understanding of the questions. 

The Thai versions of the MMAS-8-Item® and the RPPPS questionnaire were 

tested for their validity and reliability, as the former questionnaire had not been 

tested for validity and reliability in Thai patients with CKD and the latter was 

modified from the dialysis diet and fluid non-adherence questionnaire (DDFQ).229  
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The eight open-ended questions gathered information about attitudes towards 

reasons for HDS use, which served as a qualitative study, tested for face validity, 

see Appendix 4. 

The first pilot study tested the clarity of the questionnaire for the survey and 

cohort study and the validity and reliability of the Thai version of the 8-Item 

Morisky Medication Adherence Scale® (MMAS-8-Item®) and the Restriction of 

Protein, Potassium, Phosphate and Salt Diet questionnaire for pre-dialysis 

patients (RPPPS). The second pilot study tested the revised RPPPS questionnaire 

and patients’ understanding of the researcher administered open-ended 

questions. 

6.2 Survey of the prevalence and patterns of HDS 

use and qualitative study regarding reasons 

for HDS use 

This study consisted of two parts - a survey and a qualitative study. 

Part one: The cross-sectional survey was conducted using the first researcher-

administered questionnaire, from January to June 2012, see Appendix 6. All 

outpatients with CKD, who attended one of two teaching hospitals in Thailand, 

were approached to take part and those who consented were interviewed.  

Part two: To determine the reasons for HDS use, the qualitative study was 

conducted. Respondents who participated in the survey were recruited for this 

part using purposive sampling from both settings. They were interviewed face-

to-face, using eight open-end questions which were audio recorded, see 

Appendix 4. The findings were used to better understand the responses to the 

questions. 
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6.3 Prospective, cohort study 

This study was to determine any associations of HDS use, and the progression of 

CKD, or CKD complications. It consisted of two parts: the baseline data collection 

and follow-up data collection over one year.  

Part one: Baseline information was provided by responses to the survey. 

Participants were identified as exposed or unexposed to HDS. The exposed group 

was defined as current, regular herbal users and/or dietary supplement users, 

who had taken herbs and/or dietary supplements at least three times a week 

during the previous month prior to the index date: the interview date in the 

survey. The unexposed group was defined as those who have never taken herbs 

or dietary supplements (non-users of HDS) or who have stopped using them in 

the previous month before the index date (former users of HDS) or who have 

taken them less than three times per week in the month before the index date 

(occasional or rare users of HDS). 

From respondents’ medical notes, data were extracted regarding their chronic 

illnesses, current medication use and laboratory results on the index date to 

form the baseline data, see Appendix 5. 

Part two: These respondents were followed up regarding their HDS and over-

the-counter medication use, and their laboratory results extracting from their 

medical notes over one year. Appendix 7 shows a data sheet for the telephone 

interview and a data extraction sheet for the medical notes for the follow-up 

study. Respondents were interviewed over the telephone regarding HDS usage, 

reasons for continuing or stopping using HDS and use of over-the-counter 

medicines during a 12 month period after the index date. Information was 

extracted from patients’ medical notes over one year in the same as the baseline 

data was established.  
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Regarding outcomes of this study, progression of CKD was identified by a change 

of mean estimated glomerular filtration rate (eGFR) over one year. The outcome 

was compared between the exposed and unexposed groups. CKD complications 

were also measured, i.e. serum potassium levels and serum phosphate levels in 

order to classify uncontrolled hyperkalemia and hyperphosphatemia. These 

parameters were compared between exposed and unexposed groups. 

6.4 Inclusion criteria 

1. Patients who were diagnosed as having chronic kidney disease and who had 

eGFR levels of less than 60 ml/min/1.73 m2 at baseline calculated by the Thai 

Modification of Diet in Renal Disease equation.183  

2. Patients aged 18 years or over. 

3. Outpatients attending a kidney clinic. 

4. Patients who could verbally communicate and were able to give informed 

consent. 

Outpatients were selected to be recruited in this study as their kidney function 

was more likely to be stable than inpatients, reflecting valid kidney function 

rather than in an emergency state.   

6.5 Exclusion criteria 

1. Patients receiving dialysis or kidney transplant at baseline 

2. Patients who could not remember most of their information, especially 

regarding herbal products and dietary supplements. 

Patients receiving dialysis or kidney transplant at baseline, were excluded 

because they have different outcomes of their treatment and different factors 

related to their outcomes, compared to pre-dialysis patients. For instance, the 

main therapeutic outcome amongst these patients is to slow the progression of 
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CKD, whilst dialysis patients require supportive treatment for their complications, 

such as water and sodium retention. Amongst kidney transplant recipients, poor 

adherence to immunosuppressant drugs affects kidney function.  

6.6 Settings 

The study settings were the outpatient kidney clinic in King Chulalongkorn 

Memorial Hospital, which is also known as ‘the hospital of Chulalongkorn 

University (CU)’, in Bangkok, and the HRH Princess Maha Chakri Sirindhorn 

Medical Center, which is also known as ‘the hospital of Srinakharinwirot 

University (SWU)’, in Nakhon-Nayok province. These settings were purposively 

selected as they are tertiary hospitals, which provide health services for 

complicated diseases, such as CKD and cancer. The target population is referred 

to these hospitals by their GP under the Thai National Health System and they 

are the primary source of CKD health care in Thailand. These are two out of the 

12 medical school hospitals in Thailand. Bangkok has the highest prevalence of 

CKD (24%), compared with other regions of Thailand.5 The CU hospital serves 

an urban population, whereas the SWU hospital serves a rural population.  

6.7 Recruitment process 

The principal investigator (MT) approached all Thai patients with CKD who met 

the inclusion criteria and informed them about the purpose, methods and 

potential benefits of the study and provided each prospective candidate with a 

participant information sheet and consent form, see Appendices 8 and 9. It was 

explained to the patients that entry into the study was entirely voluntary and 

that their treatment and care would not be affected by their decision. It was also 

explained that they could withdraw at any time but attempts were made to avoid 

this occurrence. Their information was regarded as confidential. Patients 

providing consent were recruited for the survey and cohort study. 
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Some respondents who reported using HDS in the survey, and seemed able to 

provide more information about reasons for HDS use, were invited to be 

interviewed using the researcher administered open-ended questions about their 

attitudes to HDS use. This was for the qualitative study, which was audio 

recorded with permission. Those who consented to participate in the qualitative 

study were recruited. 

6.8 Sample size determination 

The cohort study was to serve the primary objective of this thesis, so sample 

size determination was based on this study. 

The null hypothesis was the absence of a relationship between HDS and the fast 

progression of CKD. The sample size was calculated to ensure that this study 

had sufficient power to detect the effect size, which was a difference in a decline 

in eGFR of at least 5 ml/min/1.73m2/year between exposed and unexposed 

groups. A decline in eGFR of at least 5 ml/min/1.73m2/year defined the fast 

progression of CKD in this study, which was a dependent variable.145 Sample size 

was calculated to compare two means using the formula from Kirkwood and 

Sterne.230 Ong-Ajyooth et al. (2009) reported 78.9 ml/min of mean eGFR and 

0.3 standard error of eGFR in Thai residents. Therefore, the standard deviation 

of eGFR in Thai patients with CKD was 16.75.146 Drop out was estimated to be 

5%, as a previous study using face-to-face interviews with a similar population 

reported a 2% drop out rate.29 The study was designed for a two-tailed 

hypothesis. The statistically significant level and the power were 5% and 80%, 

respectively. The allocation ratio between exposed and unexposed groups was 

1:2 because 33% of Thai people have reported using herbs.5 Kirkwood and 

Sterne have recommended an adjustment factor for use to compare unequal 

sized groups. If a ratio of larger to smaller group is 2, ¾ is the adjustment to the 

sample size of the smaller group.230 The estimated sample size of this study was 
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140 in the exposed group and 280 in the unexposed group. Therefore, at least 

420 patients were aimed to be recruited in this study. 

After completing the follow-up period, 8% of participants initiated dialysis 

therapy, which was likely to be due to the fast progression of CKD. As a result, 

the dependent variable was newly defined as either a decline in eGFR of at least 

5 ml/min/1.73m2/year11,145 or initiated renal replacement therapy during the 

follow-up period. This was a dichotomous variable defined as having the fast 

progression of CKD or no fast progression. Post hoc determination of the sample 

size for non-parametric statistical analyses, using the comparison of two 

proportions of the fast progression of CKD,230,231 suggested that this cohort study 

required a sample size at least 72 and 144 numbers of the exposed and 

unexposed groups, respectively.   

6.9 Ethical approval and funding 

Ethical approval was obtained from the Institutional Review Board for Research 

in Human Subjects at the Faculty of Medicine, Chulalongkorn University (CUIRB 

No. 297/54) and Srinakharinwirot University (SWUEC/Ex No. 43/2554), Thailand, 

and the Medical School Research Ethics Committee, University of Nottingham, 

UK for the pilot study and the main study in September 2011 (reference No. 

CHS22082011), see Appendix 10. 

The Royal Thai government funded MT’s PhD study. 
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7. Pilot study 

The first pilot study tested the clarity of the questionnaire and the validity and 

reliability of the Thai version of the 8-Item Morisky Medication Adherence Scale® 

(MMAS-8-Item®) and the Restriction of Protein, Potassium, Phosphate and Salt 

Diet questionnaire for pre-dialysis patients (RPPPS).  

The second pilot study tested the revised RPPPS questionnaire and the 

respondents’ understanding of the researcher administered open-ended 

questions in the qualitative study, regarding the attitudes towards reasons for 

HDS use. 

7.1 Objectives 

The primary objectives of the pilot study were to test the validity and reliability 

of the Thai version of the 8-Item Morisky Medication Adherence Scale® (MMAS-

8-Item®) and the Restriction of Protein, Potassium, Phosphate and Salt diet 

questionnaire for pre-dialysis patients (RPPPS). Additionally, self-designed 

researcher administered open-ended questions about attitudes towards reasons 

for herbal and dietary supplement use were tested for face validity. 

The second objective was to test the clarity of the questions in the 

questionnaire, the feasibility of the recruitment process and to measure the 

number of patients attending the kidney clinics. The data extraction sheet for the 

outpatient records was also tested regarding the completeness of routinely 

collected information in patient records in both hospitals. 

7.2 Development of the questionnaire 

The questionnaire for the survey was adapted from Kuo’s questionnaire,98 with 

some added questions in order to achieve the objectives of this study. The new 
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questions asked about reasons for HDS use, experiences of positive and negative 

effects from using HDS, and non-disclosure of HDS use to a doctor, see 

Appendix 3. Kuo’s questionnaire was well suited to the present survey as it 

consisted of demographics, patterns of herbal use, people’s recommendations for 

their use, and information sources for herbal medicine, see Appendix 11.  

The Thai-version of the 8-Item Morisky Medication Adherence Scale® (MMAS-8-

Item®) was chosen to measure adherence to conventional medication in the 

present survey, as it is relatively short and has been validated in many countries 

around the world, including Thailand and is widely used.227,232-234 The main focus 

of this study was not adherence and therefore a simple method that gave a 

broad measure of adherence was wanted. Other questionnaires that measure 

adherence included the Simplified Medication Adherence Questionnaire (SMAQ), 

which has been used for dialysis patients; however, it is developed from the 

Morisky scale235 and does not have a validated Thai version. A number of 

measures are specific to individual diseases, such as the Medication Adherence 

Rating Scale (MARS), which is appropriate for patients with psychiatric 

illnesses236, or the Hill-Bone compliance questionnaire which is a specific 

measure of adherence for patients with hypertension.237 Other measures focus 

on a particular aspect of adherence, such as the Adherence Estimator which 

measures intentional non-adherence238; whereas the present study aimed to 

measure both intentional and non-intentional non-adherence. The Brief 

Medication Questionnaire (BMQ) does have a Thai version, but shows lower 

sensitivity and specificity compared with the original, which may be due to 

cultural differences in understanding of questions about medication 

adherence.239 It was decided to use a questionnaire in order to measure 

adherence to conventional medication rather than other tools, such as pill counts 

and electronic monitoring systems, as it would form part of a larger 

questionnaire and therefore be convenient, inexpensive and practical for use in 
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the study. However, there are some disadvantages of using a questionnaire to 

measure adherence, including recall and social desirability bias, and patients 

overestimating their adherence.240 

To measure the degree of protein, potassium and phosphate intake, the dialysis 

diet and fluid non-adherence questionnaire (DDFQ)229 was the only validated 

questionnaire which seemed to be relevant to the objectives of the present 

study, see Appendix 12. This questionnaire was adapted and some questions 

were added in order to achieve the desired outcomes of the present study, which 

was named the Restriction of Protein, Potassium, Phosphate and Salt Diet 

questionnaire (RPPPS), see Appendix 3. Dietary intake assessed by a food 

frequency questionnaire is commonly used in epidemiological research, due to 

such a tool being convenient and feasible. However, such an approach may 

involve small inaccuracies in the estimate amount of food for an individual, 

compared with other tools, such as 24-hour dietary recall and food diaries.241 

Both Kuo’s questionnaire and the DDFQ were translated from English into Thai 

by MT who is fluent in both languages, and then these were developed into Thai 

language. The process of backward translation of these questionnaires was not 

performed as the questions in both instruments were straightforward.  

The researcher administered open-ended questions about attitudes towards the 

reasons for HDS use amongst pre-dialysis patients, see Appendix 4. These 

questions were developed in the Thai language by the author, based on the 

literature89,242 in order to achieve the objective of this study.  

The Thai version of the researcher administered questionnaire in the present 

survey and open-ended questions in the present qualitative study is the original. 

This thesis also presented the English version of such questionnaires, in 

Appendices 3 and 4 in order to communicate to international readers.  
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7.3 Method 

7.3.1 The first pilot study 

The first pilot study was conducted between 28 September and 26 October 2011. 

Forty-two patients, who met the inclusion criteria and provided their consent, 

were recruited and interviewed face-to-face, using the researcher administered 

questionnaire, together with samples of HDS and types of food pictures, see 

Appendix 3. The patients were recruited from each hospital; 20 to 50 are 

accepted as the general numbers of respondents appropriate for the pilot trial of 

a questionnaire.243 The reason why patients from both hospitals were recruited 

for the pilot study was that the populations in each hospital are different and it 

was important that the questionnaire was shown to be suitable for both sites. 

Validity test 

Validity assessment of the MMAS-8-Item® and the RPPPS questionnaire, see 

Appendix 3, was required, as the former was only validated in Thai patients with 

diabetes227, so needed validation for a different group of patients: namely those 

with CKD.244 The RPPPS questionnaire also needed to be validated as it is 

adapted from the dialysis diet and fluid non-adherence questionnaire229 and was 

translated from English into Thai. The MMAS-8-Item® classifies conventional 

medication adherence into three categories, i.e. a low, medium or high levels of 

adherence to prescribed, conventional medication, whilst the RPPPS 

questionnaire classifies degrees of consumption of protein, potassium, phosphate 

and salt diets into two categories: low or high level of diet intake. Concurrent 

validation, which is the subtype of criterion validity and the validity between the 

new questionnaire and an existing criterion measure at the same time, was 

conducted on both questionnaires as the two scales have indirect criterion 

measurements.244 Estimated GFR levels are the criterion measurement of the 
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MMAS-8-Item®, because if patients adhere to their prescribed, conventional 

medication regime, particularly angiotensin converting enzyme inhibitors (ACEIs) 

or angiotensin receptor blockers (ARBs), they will slow the progression of 

CKD.245-247 Therefore, if patients have a decrease in a difference of mean eGFR 

during 3 months, compared with those with either an increase, or no change, it 

indicates non-adherence to their conventional medication regime. However, an 

increase in an eGFR level may be caused by other factors, such as high protein 

consumption and taking nephrotoxic agents.  

The indirect criterion measurement of the RPPPS questionnaire is a serum level 

of potassium and phosphate, and level of blood pressure. This is because diet is 

the main factor influencing the serum levels of potassium and phosphate in 

patients with CKD, due to the decreased elimination of potassium and 

phosphate165,248, whilst a high salt diet can result in uncontrolled high blood 

pressure.249 If these levels are outside the target of treatment, it could be that 

the patients with CKD consume high potassium, phosphate and salt diets. The 

target treatment of blood pressure, and a serum potassium level, is equal to or 

less than 130/80 mm/Hg and 5 mEq/L (mmol/l), respectively.185 The target of a 

serum phosphate level is equal to or less than, 4.6 and 5.5 mg/dl (1.5 and 1.7 

mmol/l) for stages 3 to 4 CKD and stage 5 CKD, respectively.186  

Next, the outcomes of the two criterion measurements were classified into a 

dichotomous scale. Non-adherence to prescribed, conventional medications was 

defined as a decrease in a difference of mean eGFR during 3 months, whereas 

adherence was an increase or no change of mean eGFR in the same period. High 

potassium, phosphate and salt consumption were defined as higher mean levels 

of potassium, phosphate or blood pressure, respectively than the goal of their 

therapy. Correlation between the existing measurements and the questionnaires 

was analysed using Chi-squared test.  

Reliability test 
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The Thai version of the MMAS-8-Item® was tested for internal consistency using 

Cronbach’s alpha, because this questionnaire consists of 8 items, which measure 

one outcome, that of conventional medication adherence. Due to this, the 

questionnaire needs to be tested for correlations between each item and the 

outcome.230 Additionally, test-retest reliability of the two questionnaires, which 

measures the agreement between repeated measurements taken at different 

times, was conducted.230 Respondents were interviewed at the entry into the 

pilot study in September 2011 and then 2 weeks later, as the RPPPS 

questionnaire was designed to explore the previous 14-day dietary intake. 

Moreover, the periods between the first and the second measurement should be 

2 to 14 days.244 The second interview was conducted over the telephone. The 

intraclass correlation coefficient (ICC), which measures the agreement of 

numerical variables230, was calculated using two-way mixed effects model250, and 

was calculated for the Thai version of MMAS-8-Item®, because this questionnaire 

classifies the degree of conventional medication adherence using a numerical 

scale. The interpretation of the ICC is that an ICC > 0.75 is an excellent 

agreement; 0.4 < ICC < 0.75 is a fair to good agreement and an ICC < 0.4 is a 

poor agreement.251 The Kappa coefficient, which tests the proportion of 

responses in the agreement of a dichotomous scale, was used for the RPPPS 

questionnaire, because it classifies either a low level of dietary intake, or a 

moderate to high level of dietary intake. From 0.81 to 1.00 of Kappa coefficient 

represents very good agreement; 0.61 and 0.80 indicates good agreement; 

between 0.41 and 0.60 shows moderate agreement; between 0.21 and 0.40 

shows fair agreement, whilst a Kappa coefficient under 0.20 shows poor 

agreement.252 

7.3.2 The second pilot study 

The second pilot study was conducted in December 2011 and recruited 21 

patients in order to assess the test-retest reliability of the revised RPPPS 
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questionnaire. This instrument was designed to measure the degree of dietary 

consumption in the last 14 days, as the first pilot study was found to have poor 

reliability, particularly regarding the measurement of protein and phosphate 

consumption. This may be because the questions did not specify types of protein 

or phosphate diets and respondents may change their diet behaviour during the 

14-day period. Therefore, the RPPPS questionnaire was revised, see Appendix 6. 

The period between the first and the second measurement was 7 days due to i) 

the limited time of the study and ii) the researcher being concerned that 

respondents may change their diet if their diet is measured far from the first 

measurement.  

Face validity of researcher administered open-ended questions about 

reasons for HDS use 

After the respondents who used HDS had participated in the survey, they were 

invited to be interviewed regarding their attitudes towards the reasons for HDS 

use. These sessions were to be audio-recorded. If they consented, they were 

recruited. This face to face interview was to test the clarity of the questions. The 

audio recordings were transcribed and translated from Thai into English based on 

meaning.253 The transcripts were analysed by a brief inductive thematic analysis 

in order to assess the findings to some extent and to fulfil the research 

objective. Key words, which seemed to be related to reasons for HDS use from 

all transcripts, were coded and grouped based on the same meaning in each 

group, and then a title of each group indicated their theme. Therefore, such 

themes were built up from the data.  

7.4 Results of the first pilot study 

Fifty five patients in two hospitals were recruited, although 13 patients (25%) 

were then excluded. Three had received hemodialysis, eight had stage 1 or 2 

CKD and two patients had communication problems. Therefore, the total number 
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of respondents was 42, of which 22 were recruited from CU hospital and 20 were 

recruited from SWU hospital. The rate of recruitment was 10 patients per week. 

7.4.1 Characteristics of respondents 

The 42 respondents had a mean age of 66 years (SD 12, range 25-86) and 43% 

were men. The characteristics of respondents are shown in Table 7.1.  

Table 7.1 Characteristics of respondents (n=42) 

Characteristics Number of respondents Percent Missing data (%) 

Age (> 60 years) 31 73.8 - 

Education levels   - 

     Uneducated  1 2.4  

     Primary school 21 50.0  

     Secondary school 6 14.3  

     Vocational degree 5 11.9  

     Undergraduate degree 8 19.0  

     Higher than undergraduate degree 1 2.4  

Household income (baht per month)   20 (47.6%) 

     < 10,000 (£200/month) 24 57.1  

     10,000-50,000 (£200-1000/month) 17 40.5  

     > 50,000 (£1000/month) 1 2.4  

Occupation   - 

     Unemployed 2 4.8  

     Retired 24 57.1  

     Housewife 6 14.3  

     Employee 6 14.3  

     Farmer 2 4.8  

     Business owner 1 2.4  

     Priest 1 2.4  

Smoking status   - 

     Never 34 81.0  

     Former smoker 8 19.0  

Alcoholic consumption   - 

     Never 34 81.0  

     Current consumer 6 14.3  

     Former consumer 2 4.8  

BMI (kg/m2)   1 (2.4%) 

< 18.5 3 7.3  

18.5 – 26.9 in men or 18.5 – 24.9 

in women 

21 51.2  

> 27 in men or > 25 in women 17 41.5  

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 



Chapter 7: Pilot study 

107 

Twenty respondents (48%) did not provide household income because some 

could not estimate their income and others refused to disclose this information. 

The number of respondents who had never smoked (81%) or consumed 

alcoholic beverages (81%) was high because the interviewer asked all 

respondents “Do you smoke or drink alcoholic beverages?” and most of them 

said “no”. Seventeen respondents (42%) were obese, whilst three respondents 

were underweight defined as less than 18.5 kg/m2 of BMI.254 Table 7.2 shows 

severity of CKD, CKD complications, co-morbidity and the follow-up appointment 

time. 

Table 7.2 Stages of chronic kidney disease and co-morbid conditions (n=42)  

Types Number of respondents Percent Unknown data (%) 

Stages of CKD   - 

     3 26 61.9  

     4 15 35.7  

     5 1 2.4  

Hyperkalemia 16 39.0 2 (4.8%)* 

Hyperphosphatemia 11 32.3 8 (19.0%)* 

Hypertension 41 97.6 - 

Peripheral oedema 7 20.0 7 (16.7%)* 

Diabetes 32 76.2 - 

Heart diseases 8 19.0 - 

Dyslipidaemia 34 81.0 - 

Existing proteinuria 19 48.7 3 (7.1%)* 

Proteinuria tests    

1. Random urine protein and 

urine creatinine ratio 

17 43.6  

2. Total protein (24 hr urine 

collection) 

3 7.7  

3. The dipstick protein 

measurement 

19 48.7  

Follow-up of physician’s 

appointment 

  1 (2.4%) 

     < 3 months 40 97.6  

     > 3 months 1 2.4  

* = no record of a test or physical examination of oedema in medical notes 

Percent was calculated using an absolute number of respondents, which was not included a number 
of unknown data. 
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Other co-morbid conditions were gout (6, 14%) and cancer (3, 7%). Most 

respondents (n=40, 98%) were monitored by a doctor at least every 3 months, 

so medical records could be followed and assessed over time. Regarding 

laboratory examinations in the year prior to the index date, 98% of respondents 

had a serum level tested for creatinine at least 3 times per year; whereas 78% 

provided at least 3 values of serum potassium levels per year. Sixteen 

respondents (47%) had at least 3 values of serum phosphate levels per year 

whilst 18 respondents (53%) provided only 1 or 2 values. There was unknown 

data about CKD complications - hyperkalemia (n=2), hyperphosphatemia (n=8), 

peripheral oedema (n=7) and existing proteinuria (n=3) because a doctor at 

SWU hospital did not examine peripheral oedema and did not order patients to 

be tested for serum levels of potassium, phosphate and urinary protein tested.   

This study found patients received on average 8 prescribed, conventional 

medications. Fifty-seven percent received renoprotective agents, i.e. ACEIs or 

ARBs. Erythropoietin, folic acid, ferrous compounds and vitamin B1-6-12 were used 

for supportive treatment of anemia, see Table 7.3. Calcium polystyrene sulfonate 

and phosphate binders were used for hyperkalemia and hyperphosphatemia, 

respectively. Sodamint was used for treatment of metabolic acidosis. 

Table 7.3 Medicines prescribed for respondents (n=42) 

Types of medications Number of respondents Percent 

Erythropoietin 11 26.2 

Folic acid 24 57.1 

Ferrous compounds 13 31.0 

Vitamin B1-6-12 7 16.7 

Diuretics 13 31.0 

Calcium polystyrene sulfonate 14 33.3 

Phosphate binders 11 26.2 

Sodamint 11 26.2 

Antihypertensive agents 41 97.6 

Dyslipidemic agents 34 81.0 

Hypoglycemic agents 19 45.2 

Antihyperuricemic agents 14 33.3 

Aspirin 17 40.5 
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Thirteen respondents (31%) were current, regular HDS users and 29 (69%) 

were non-users, see Table 7.4.  

Table 7.4 Patients reported use of alternative medicines including HDS (n=42) 

Types of alternative medicines Number of respondents Percent Missing data 

Herbal and dietary supplement use   - 

     Current, regular usersa 13 31.0  

Non-users    

     Never usedb 14 33.3  

     Former usersc 10 23.8  

     Occasional usersd 5 11.9  

Other alternative medicines   1 (2.4%) 

     No 33 80.5  

     Yes 8 19.5  

       Meditation 4 9.8  

       Massage 4 9.8  

a = current, regular users were defined as patients taking herbal medicine or dietary supplements at 
least three times a week in the month prior to the interview date 

b = patients had never used HDS was defined as patients who did not use HDS prior to the interview 
date 

c = former users were defined as patients who had stopped using HDS before the month prior to the 
interview date 

d = occasional users were defined as patients who had taken HDS less than three times a week in 
the month prior to the interview date 

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

There was the same proportion of HDS users and non-users between CU and 

SWU hospitals. Twenty percent of respondents reported using other alternative 

medicines, i.e. meditation and massage. 

Table 7.5 shows types and number of HDS used by in current, occasional or 

former users (n=28). Two respondents in one hospital did not report to the 

interviewer that they used HDS; however they had informed their doctor about 

using HDS, as this was recorded in their medical notes. One was a former user 

and another was a current, regular user. This disparity may be because the 

interviewer had met respondents for the first time, so they may not have trusted 

the interviewer. It also highlights one difficulty when conducting face to face 

research.  
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Table 7.5 Types and number of HDS used (n=28)  

Patterns of HDS use Number of respondents  Percent Missing data 

Type of HDS used   - 

     Herbal products 12 42.8  

     Dietary supplements 12 42.8  

     Both 4 14.4  

Number of different HDS used   1 (3.6%) 

     1 19 70.4  

     2 4 14.8  

     3 2 7.4  

     4 2 7.4  

     Total number of HDS used 41 100  

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

The total number of HDS used was 41, see Table 7.5. Oral capsules or tablets 

were the most frequently used formulation of HDS in current, occasional or 

former users (66%), see Table 7.6. Some respondents used fresh herbal 

medicines, such as leaves or stems (11%). Missing data on the dosage form, 

duration and frequency of HDS use in Table 7.6 may be because respondents 

could not remember details of their HDS use, due to their using many types of 

HDS.  
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Table 7.6 Patterns of HDS used (total number of HDS used=41) 

 Number of HDS usage* Percent Missing data 

Dosage form of HDS used    3 (7.3%) 

     Oral capsules or tablets 25 65.8  

     Liquid form 6 15.8  

     Raw material 4 10.5  

     Powder 3 7.9  

Duration of HDS use   10 (24.4%) 

     Less than 1 year 23 74.2  

     1-2 year(s) 6 19.3  

     3-4 years 0 0  

     More than 5 years 2 6.5  

Frequency of HDS use   7 (17.1%) 

     Daily 25 73.5  

     Once a week 5 14.7  

     2-3 times a week 2 5.9  

     Few times a year 2 5.9  

 * Respondents reported for each product they used so these total more than 28 

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

Maintenance of well-being was the most common indication for using dietary 

supplement reported by respondents (50%), whilst more than a third of herbal 

products were taken for treatment of disorders (41%), see Table 7.7. Some 

respondents used herbs for relieving symptoms such as flatulence, pain, 

peripheral oedema and loss of libido. Some used HDS for treatment of their 

chronic diseases, such as diabetes and dyslipidaemia.  
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Table 7.7 Reported indications for herbal products and dietary supplements used 

(n=28) 

 Number of HDS usage* Percent Missing data 

Indications of herbal use    1 (3.6%) 

     Well-being 8 29.6  

     Symptom relief 4 14.8  

     Treatment of other chronic diseases 4 14.8  

     CKD treatment 3 10.1  

Indications of DS use    4 (14.3%) 

     Well-being 12 50.0  

     Symptom relief 1 4.2  

     Treatment of other chronic diseases 3 12.5  

     CKD treatment 1 4.2  

* Respondents reported for each product they used and one product may have been reported more 
than one indication 

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

Eighteen respondents (72%) reported one reason for HDS use, whilst the 

remaining respondents provided 2 or 3 reasons. Sixty-eight percent of HDS 

users reported family members and friends influencing their HDS use, see Table 

7.8. Other reasons (20%) were that some respondents believed in superstition 

and some heard about benefits of HDS from radio or television. 

Table 7.8 Reasons why respondents use HDS (n=28) 

Reasons for using HDS Number* Percent 

Family/friend’s recommendation 17 68.0 

Belief that HDS will work 4 16.0 

Decided to use HDS by themselves  3 12.0 

Other 5 20.0 

Wanted to try  2 8.0 

Safer than conventional medicines 2 8.0 

Health care provider’s recommendation 1 4.0 

* Respondents were able to report more than one reason, missing data = 3 (10.7%) 
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Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

Over two-thirds did not inform their doctor about using HDS because they were 

not asked (10, 59%), see Table 7.9.  

Table 7.9 Reporting to their doctor about HDS use (n=28) and reasons for not 

reporting (n=17) 

Categories Number of respondents Percent 

Informed about HDS use*   

     Yes 8 32 

     No 17 68 

Reasons Number of reasons** Percent 

Doctor did not ask about HDS use 10 58.8 

There is no need to inform the doctor 5 29.4 

Doctors will blame patients for using 4 23.5 

* Percent was calculated using an absolute number of respondents, which was not included a 
number of missing data. Missing data was 3 (10.7%). 

** Respondents were able to report more than one reason. 

Table 7.10 reports the name of the HDS used and their indications. Respondents 

used 22 different HDS. Six respondents could not remember the ingredients of 

the HDS they took (21%). 
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Table 7.10 Types of HDS used by respondents (the total number of HDS 

used=41) 

Types of HDS use Number*  Indications reported by respondents 

Herbal products   

     Chinese herbs 4 Promotion for well-being and 
treatment of chronic diseases, 
including CKD 

     Turmeric (Curcuma Longa) 2 Flatulance 

     Thai herbs 2 Treatment of chronic diseases, 
including CKD 

Holy mushroom (Garnoderma 
lucidum) 

1 Well-being 

     Boesenbergia (Boesenbergia spp.) 1 Well-being 

     Horse radish tree (Moringa spp.) 1 Well-being 

     Butea Superba (Mucuna collettii) 1 Increasing libido 

     Curcuma xanthorrhiza 1 Diuretic 

     Traditional mixed herb powder 1 Prevent fainting 

     Kariyat (Andrographis paniculata) 1 Treatment of the common cold 

Dietary supplements   

     Rice germ 3 Well-being (2) Treatment of CKD and 
diabetes (1) 

     Rice bran oil 3 Well-being (2), to relieve pain (1) 

     Multivitamins 2 Well-being 

     Evening primrose oil 1 Well-being 

Mixed vegetable and fruit 
beverage 

1 Treatment of diabetes 

     Fish oil 1 Well-being 

     Co-Q10 1 Treatment of heart diseases 

     Glucosamine 1 Treatment of osteoarthritis 

     Pollen 1 Treatment of diabetes 

     Protein supplements 1 Well-being 

     Vitamin C 1 Well-being 

     Spirulina 1 Well-being 

* Respondents were able to report more than one product so these total more than 28. 

Missing data = 9 products that patients could not remember the ingredients of the HDS they 
took 
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Most HDS users (19, 68%) thought that they gained benefit from taking HDS, 

see Table 7.11. Two perceived that their diabetes had improved and one 

reported improved dyslipidaemia. Five respondents reported that they had had 

side effects from HDS. Three experienced increased serum levels of lipid profiles, 

blood sugar levels or body weight, whilst another one perceived it worsening of 

her chronic disease. One thought that HDS was unsafe but did not report 

experiencing any specific side effects.  

Table 7.11 Perception of benefits and adverse events of HDS reported by 

respondents (n=28) 

Benefits and adverse effects  Number of benefits 
and adverse events 

Percent Missing 
data 

Benefits of HDS used   -  

     No 6 21.4  

     Yes 19 67.9  

     Do not know 3 10.7  

Types of the benefit   - 

     Relieving symptoms 9 47.4  

     Well-being 6 31.6  

Treatment of diabetes or dyslipidaemia 3 15.8  

     Treatment of chronic diseases 1 5.2  

Adverse effects of HDS used   3 (10.7%) 

     No 20 80  

     Yes 5 20  

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 
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7.4.2 Validity and reliability 

The Thai version of the 8-Item Morisky Medication Adherence Scale® 

(MMAS-8-Item®) 

Respondents having a low level of adherence to prescribed, conventional 

medication seemed to have a decrease in mean eGFR greater than those with a 

medium or high level of medication adherence, see Table 7.12. It would appear 

that this relates to the hypothesis that if patients do not adhere well to 

conventional medications, their renal function would decrease. However, the 

total number of respondents was not sufficient to estimate the relationship with 

a statistical significance of less than 0.05 level.   

The present study yielded a Cronbach’s alpha score of 0.67, meaning moderate 

internal consistency (n=42) for the Thai version of the MMAS-8-Item®. 

Regarding test-retest reliability, the ICC of MMAS-8-Item® was 0.73 (95%CI 

0.52-0.85, p < 0.01) (n=34, missing data = 8), meaning this questionnaire had 

fair to good agreement. Due to severe flooding in Bangkok at the time of this 

study, eight respondents could not be contacted by phone in order to be 

interviewed the second time.  

Table 7.12 The association between the degree of conventional medication 

adherence and change in mean eGFR over 3 months (n=42) 

MMAS-8-Item® Increased mean eGFR Decreased mean eGFR 

Low medication adherence 5 (41.7%) 7 (58.3%) 

Medium medication adherence 9 (56.3%) 7 (43.7%) 

High medication adherence 7 (50.0%) 7 (50.0%) 

- Chi-squared tested the association between low, medium or high medication adherence and 
increased or decreased mean eGFR within 3 months.  

- χ2 = 0.58, p-value = 0.75 
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The Restriction of Protein, Potassium, Phosphate and Salt diet 

questionnaire for pre-dialysis patients (RPPPS) 

There were the expected trends in associations between the degree of protein, 

potassium, phosphate and salt consumption and their target treatments, i.e. 

respondents consuming low protein, potassium, phosphate and salt diet seemed 

more able to meet the targets for their condition, than those with moderate to 

high consumption of protein, potassium, phosphate and salt diet, see Table 7.13. 

Statistically significant associations between low potassium intake and controlled 

mean level of serum potassium were found (p-value < 0.05). However, the total 

number of respondents is not sufficient to estimate other associations with a 

statistical significance of less than 0.05 level.   
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Table 7.13 Correlation between degree of protein, potassium, phosphate and salt consumption and their clinical outcomes (n=42) 

Degree of food consumption Clinical outcomes χ2 p-value Missing data 

Protein Decreased mean eGFR Increased mean eGFR 0.43 0.51 4 (9.5%) 

     Low consumption 7 (43.7%) 9 (56.3%)    

     Moderate to high consumption 12 (54.5%) 10 (45.5%)    

Potassium Uncontrolled mean serum potassium 

levels 

Controlled mean serum potassium levels 5.51 0.02 7 (16.7%) 

     Low consumption 0 (0%) 17 (100%)    

     Moderate to high consumption 5 (27.8%) 13 (72.2%)    

Phosphate Uncontrolled mean serum phosphate 

levels 

Controlled mean serum phosphate levels 0.368 0.54 10 (23.8%) 

     Low consumption 1 (6.2%) 15 (93.8%)    

     Moderate to high consumption 2 (12.5%) 14 (87.5%)    

Salt Uncontrolled blood pressure Controlled blood pressure 3.79 0.05 - 

     Low consumption 5 (29.4%) 12 (70.6%)    

     Moderate to high consumption 15 (60%) 10 (40%)    
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The test-retest reliability of the RPPPS questionnaire was tested using Kappa. 

The reliability of the questionnaire evaluating the degree of potassium and salt 

consumption had good agreement (Kappa = 0.79 and 0.76, respectively), see 

Table 7.14. However, the reliability of the questionnaire assessing the degree of 

protein and phosphate consumption had only fair agreement (Kappa = 0.32 and 

0.27, respectively). The missing data resulted from both interviews was a result 

of respondents who were unable to answer the questions. 

Table 7.14 Test-retest reliability between the first and the second interview 

regarding protein, potassium, phosphate and salt consumption (n=42) 

First interview Second interview Kappa p-value Missing 

data Degree of food intake Low intake High take   

Protein   0.32 0.07 12 (28.6%) 

     Low intake 7 (23.3%) 7 (23.3%)    

     High intake 3 (10.0%) 13 (43.4%)    

Potassium   0.79 <0.01 13 (31.0%) 

     Low intake 11 (37.9%) 2 (6.9%)    

     High intake 1 (3.5%) 15 (51.7%)    

Phosphate   0.27 0.09 12 (28.6%) 

     Low intake 13 (43.3%) 2 (6.7%)    

     High intake 9 (30.0%) 6 (20.0%)    

Salt   0.76 < 0.01 8 (19.0%) 

     Low intake 12 (35.3%) 1 (3.0%)    

     High intake 3 (8.8%) 18 (52.9%)    

High intake = Moderate to high intake 

7.5 Results of the second pilot study 

There was poor reliability of the RPPPS questionnaire in the first pilot study, so 

this questionnaire was revised and tested for test-retest reliability again, see 

Appendix 6. The duration between the first and second interviews was 7 days. 

The reliability of this questionnaire, designed to evaluate the degree of 

phosphate and salt consumption, had very good agreement, respectively (Kappa 

= 0.81 and 0.81), see Table 7.15. The reliability of the questionnaire assessing 
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the degree of protein and potassium consumption also had good agreement 

(Kappa = 0.69 and 0.74, respectively).  

Table 7.15 Test-retest reliability of the revised RPPPS questionnaire between the 

first and the second interviews regarding protein, potassium, phosphate and salt 

consumption (n=21) 

First interview Second interview Kappa p-value 

Degree of food intake Low intake High intake   

Protein   0.69 0.01 

     Low intake 6 (28.6%) 2 (9.5%)   

     High intake 1 (4.8%) 12 (57.1%)   

Potassium   0.74 0.01 

     Low intake 4 (19.0%) 1 (4.8%)   

     High intake 1 (4.8%) 15 (71.4%)   

Phosphate   0.81 < 0.01 

     Low intake 10 (47.6%) 0 (0.0%)   

     High intake 2 (9.5%) 9 (42.9%)   

Salt   0.81 < 0.01 

     Low intake 8 (38.1%) 1 (4.8%)   

     High intake 1 (4.8%) 11 (52.4%)   

High intake = Moderate to high intake 

This pilot study assessed the understanding of the researcher administered 

open-ended questions about attitudes towards the reasons for HDS use in 

patients with CKD; this particular research instrument being designed by the 

author, see Appendix 4. All respondents understood and answered the questions 

fully (n=6). Six respondents using HDS currently and regularly were 

interviewed; each interview lasting between 5 to 10 minutes. Five were audio-

recorded and the other did not give permission to be recorded. Two relatives of 

the patients who had decided that the patients used HDS, were also interviewed. 

Half of the interviewees were women and most respondents attended the kidney 

clinic at CU hospital (n=5). There were four themes about their attitudes towards 

the reasons for HDS use, which were ‘finding out about HDS’, ‘reasons for HDS 

use’, ‘attitudes towards the benefits of HDS’, and ‘concerns about HDS’.   
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Finding out about HDS 

Patients found out about HDS in a variety of ways. Two patients and one relative 

took HDS based upon recommendations from their friends’ or family. 

Additionally, patient A and a daughter of patient F, who had decided her mother 

should use HDS, searched for HDS information by themselves via HDS 

conferences at the School of Pharmacy, Mahidol University, or via the internet. 

Another patient found out about HDS from television, friends who sold HDS, and 

a nurse.  

Reasons for HDS use 

There were several reasons for HDS use amongst the respondents. One patient 

was used to taking HDS. 

I was using HDS when I was young because my parents provided HDS for me when I was 

ill, said patient A 

Three patients said they took them as they needed to treat their diseases or 

symptoms, i.e. CKD, diabetes, immunocompromised disorder, or dyspepsia, or 

their friends or family members recommended.  

My wife wanted me to try them even though I did not want to use them, said patient E 

I was not well, so I wanted to have well-being by using HDS, said patient B  

Other people told me that HDS was good, said patient C  

Other factors related to HDS use were that HDS is natural and has information 

about benefits. 

HDS did not contain chemical substances, said patient A  

Some HDS were supported by scientific evidence and some doctors produced HDS products 

and my friend recommended me to use it. However, I wanted to ask a doctor or an expert 

on HDS before doing so, said patient B. 
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Attitudes towards the benefits of HDS 

Attitudes towards the positive effects of HDS were that three patients and one 

relative thought that they gained benefits from HDS.  

I used HDS because my kidneys did not work hard and tried to avoid or limit the use of 

conventional medicines, such as pain killers, said patient A 

One patient did not know whether or not he gained benefits from using HDS, but 

continued using it.  

I could not assess the benefits of HDS, said patient B  

However, one relative thought that a patient did not gain benefits from using 

HDS. 

My husband did not gain any benefits from HDS, said wife of patient E  

Regarding the comparison of the benefits between HDS and CM, some patients 

thought that they could not compare them. 

I have never compared the benefits between HDS and CM, said patient B 

The benefits between HDS and CM are not possible to compare, said patient C  

HDS and CM have different benefits, said the relative of patient F 

Some could compare different benefits between HDS and CM, which found that 

CM was superior to HDS. 

CM prescribed by a doctor was more beneficial than HDS, said patient E  

Two patients with CKD thought that they gained more benefit from HDS than 

what they had expected.  

I did not expect any benefits of HDS, said patient B 
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Concerns about HDS 

Two patients and two relatives did not have any concerns about HDS; whereas 

they were concerned that CM may accumulate in the body; as a result, CM may 

cause harm.  

My kidneys may have to work harder if I used high numbers of CM, said patient A  

Dietary supplements are safe because they supplemented diet and were not medications, 

said patient C 

On the contrary, one patient was concerned about both HDS and CM and another 

one was worried about HDS as his friends had warned him about side effects of 

HDS. 

I had different concerns about HDS and CM, and wanted to ask a doctor whether I could use 

HDS or not, said patient B 

High consumption of HDS may not be good so I use HDS only occasionally, said patient D 

Regarding warnings about HDS use from health professionals or other people, 

two respondents said no one had warned them about using HDS, as they knew 

how to use it safely. 

My relatives did not have HDS knowledge, said patient B 

I knew how to use HDS, said patient A  

In contrast, two patients were warned by their doctor not to use HDS. One had 

stopped using them whilst the other did not. However, patient C did not obtain 

any warning from her doctor, although she did inform her doctor about her use 

of HDS.  

It would appear that the patients using HDS had two characteristics. Firstly, 

some patients trusted in the benefits from HDS and had no concerns about 

them, as they thought that HDS did not contain chemical substances or were 

dietary. Secondly, others wanted to try HDS as their friends and family had 
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recommended them; however, some respondents questioned the efficacy and 

safety of HDS and some wanted to consult their doctor. 

7.6 Discussion 

The two pilot studies tested the study instruments and methods which were 

largely acceptable, although some issues arose during the testing. Regarding 

information about household income, 48% were not able to provide household 

income because some did not know this information and others refused to 

disclose this information. As a result, this question was deleted from the 

questionnaire. The number of respondents who had never smoked or consumed 

alcoholic beverages was high: the interviewer asked all respondents “Do you 

smoke or drink alcoholic beverages?” and the majority said “no”. Then the 

interviewer improved the question to “Have you ever smoked or drunk alcoholic 

beverages?” This question seemed to provide a more accurate answer than the 

original question. Therefore, the new question was used in the main study.  

The pattern of HDS use amongst Thai patients with CKD, in this pilot study, was 

similar to the trends found in the bus stop survey, see Appendix 1, which was 

conducted in the general population in Bangkok. The bus stop survey found that 

the equal proportion (40%) between the use herbal medicine and dietary 

supplement; the main purpose of herbal medicine use was the treatment of 

illnesses, whilst dietary supplements were used for maintaining well-being. There 

is the same proportion of respondents using herbal products and dietary 

supplements with the same pattern of usage in both the bus stop survey and the 

pilot study.  

Regarding whether there are adequate numbers of laboratory results in patients’ 

notes for determining clinical outcomes, i.e. serum levels of creatinine, 

potassium and phosphate, were recorded, approximately 80% had at least 3 

values of serum levels of serum creatinine and potassium in the previous year, 
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prior to the index date. Half had at least 3 values of serum levels of phosphate. 

Therefore, the main study would have adequate information about the study 

outcomes.  

Recruitment rate was 10 respondents per week in the first pilot study, when only 

the principal investigator approached and interviewed respondents. The sample 

size determination was at least 420 patients for the cohort study. This rate was 

too low; therefore the recruitment process may have taken at least 11 months to 

achieve the required sample size for the baseline data. Given that there is a 

planned 12 months follow-up, the cohort study would then have taken at least 2 

years, which is not possible within the scope of 3-year PhD programme. To 

improve the recruitment rate, in the second pilot study, the main investigator 

(MT) and two research assistants trained by MT, approached and interviewed 

patients, so the recruitment rate was nearly doubled (15-20 respondents per 

week). Therefore, the sample size of at least 420 patients could be recruited 

within 6-7 months and this process was used in the main study.    

The Thai version of the MMAS-8-Item® had already been tested for validity and 

reliability in Thai diabetic patients by Sakthong et al. (2009).227 They found 0.61 

of Cronbach’s alpha and 0.83 of ICC. In the present study, the Thai version of 

MMAS-8-Item® was tested for concurrent validity, internal consistency and test-

retest reliability amongst CKD patients. Respondents with a low level of 

adherence to prescribed, conventional medication had decreased mean eGFR 

scores greater than those with medium or high medication adherence. However, 

the association between the degree of medication adherence and the change of 

mean eGFR was not statistically significant due to the small number of 

respondents. Regarding reliability, the present study found 0.668 for Cronbach’s 

alpha and 0.728 for ICC, meaning there was acceptable reliability. Internal 

consistency in the present study was close to the previous study, whilst the ICC 
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value in the present study was slightly lower than the value from Sakthong’s 

study. Therefore, the MMAS-8-Item® was used in the main study. 

The RPPPS questionnaire was adapted from the dialysis diet and fluid adherence 

questionnaire (DDFQ).229 For the first pilot study, the RPPPS questionnaire was 

developed in order to assess dietary adherence, see Appendix 13; however the 

majority of respondents (17, 77.3%) found the question about “To what degree 

did you deviate from such recommendation?” was difficult and hesitated for a 

moment in order to answer this question. Therefore, this question was revised to 

“How much did you comply with your doctor’s recommendation?” when 

respondents could not answer the original question immediately.  

Most respondents (19, 86.4%) found it difficult to answer the question “How 

many days during the past 14 days didn’t you follow recommendation of your 

food restriction?”. None of the respondents could answer the question about 

estimating the change of their diet after they were neither diagnosed with CKD; 

nor could they accurately recall the amount of each type of food eaten, such as 

from a high-protein diet, a high-potassium diet and a high-phosphate diet. 

Therefore, these questions were deleted and new questions based on the 

questionnaire of Vlaminck et al. (2001) were developed and used in the 

remaining period of the pilot study, see Appendix 3.   

The RPPPS questionnaire classified the degree of food consumption into low and 

high food consumption. Respondents answering ‘no’ or ‘very small amounts’ 

were classified as low food consumption; meanwhile those with moderate or 

large amounts of consumption were high consumption. Patients with 

complications of CKD, i.e. hyperkalemia, hyperphosphatemia and hypertension, 

have to restrict the amount of protein, potassium, phosphate and salt they eat. 

Although these patients consumed a moderate amount of these nutrients in their 

diet, they may consume more than their dietary recommendations. Therefore, it 
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would seem that they reported eating moderate amounts, meaning they were 

exceeding the recommendations for their dietary intake. 

Regarding the validity of the RPPPS questionnaire, respondents with low protein 

consumption had increased mean eGFR, as compared to those with high protein 

consumption. Likewise, those with low potassium, phosphate and salt 

consumption had controlled serum levels of potassium and phosphate, and 

controlled blood pressure, compared to those with high potassium, phosphate 

and salt consumption. A statistically significant association was found between 

low potassium consumption and controlled serum potassium levels. However, 

other correlations were not statistically significant, due to the small number of 

respondents. Other factors played their part influencing these correlations, such 

as the severity of CKD and prescribed, conventional medicine for treatment of 

hyperkalemia, hyperphosphatemia or hypertension.  

Vlaminck et al. (2001), who developed the DDFQ, had one question: “To what 

degree did you deviate from your diet guidelines?” which measured the degree 

of dietary non-adherence, which is potassium and phosphate intake. They 

conducted criterion validity of the DDFQ in order to evaluate the correlation 

between the degree of dietary non-adherence and serum levels of potassium and 

phosphate. They found a positive correlation between the degree of dietary non-

adherence and serum levels of phosphate, but not with potassium. It would 

seem therefore, that the RPPPS questionnaire directly measures the degree of 

potassium and phosphate consumption, rather than the DDFQ doing so.   

The test–retest reliability of the RPPPS questionnaire assessing the degree of 

potassium and salt consumption had good agreement (Kappa= 0.79 and 0.76, 

respectively), meaning acceptable reliability. Therefore, these questions were 

used in the main study. In contrast, the reliability of the questions assessing the 

degree of protein and phosphate consumption had only fair agreement (Kappa = 

0.32 and 0.27, respectively). This may be because the questions were not 
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specific; at least a quarter of respondents were not able to assess the degree of 

protein and phosphate in their diet. High protein and phosphate diets consist of 

several types of food: for instance, high phosphate foods are cereal, milk, 

chocolate, yogurt, ice-cream, etc. High protein diets contain pork, chicken, egg 

white, fish, etc. Therefore, only one question assessing the degree of protein and 

phosphate consumption may not be suitable. These aspects of diet should have 

more questions; for example, the questions about high protein diet, ‘How often 

have you eaten pork in the last 14 days?’, ‘How often have you eaten chicken in 

the last 14 days?’, and ‘How often have you eaten egg white in the last 14 

days?’, etc. Additionally, doctor’s advice about food restrictions influenced a 

change in food consumption in respondents. Therefore, these questions were 

revised, see Appendix 6 and the new questions were piloted again in December 

2011. Additionally, the poor reliability of the RPPPS questionnaire in the first pilot 

study may result from a change of respondents’ diet behaviour under 

observation, which is known as the Hawthorne effect. 

Some respondents found it difficult to estimate their food consumption, so the 

interviewer had to estimate the food consumption based on the respondent’s 

information. To measure the degree of food consumption accurately, the 

definition of the degree of food consumption needed to be put forward. The 

degree of food consumption was classified into 5 levels: no, low, moderate, high 

and very high, see Table 7.16.255  

Table 7.16 Definition of degree of food consumption 

Degree of food consumption Definition 

No No food consumed at all  

Low Eating 1-2 days per week 

Medium Eating 3-4 days per week 

High Eating 5-6 days per week 

Very high Eating daily 
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Kappa values of test-retest reliability of the revised RPPPS questionnaire in the 

second pilot study were acceptable. This may be because the questions in the 

second pilot study were more specific and there was the short period (7 days) 

between the first and second interviews, so that respondents may not have 

changed their diet behaviour. The reliability of assessing protein, potassium, 

phosphate and salt consumption was improved (Kappa = 0.69, 0.74, 0.81 and 

0.81, respectively). Appendix 6 shows the final version of the questionnaire 

employed for the survey.  

Regarding the researcher administered open-ended questions, about attitudes 

towards the reasons for HDS use amongst patients with CKD, see Appendix 4, 

these questions were used in the qualitative study because all respondents in the 

second pilot study understood the questions fully and the findings seemed to 

relate to reasons for HDS use, which was the objective of this qualitative study. 

Reasons for HDS use were perceptions of benefits and safety of HDS. Sources of 

information influencing decision making of HDS use were family members, 

friends and the media supported by the literature.51,55,90 

7.7 Conclusion 

The researcher administered questionnaire in the survey and the researcher 

administered open-ended questions about attitudes towards the reasons for HDS 

use, in the qualitative study, were developed and piloted, and finally acceptable 

results were obtained. Both the Thai version of the MMAS-8-Item® and the 

RPPPS questionnaire were tested for criterion validity and test-retest reliability, 

and found to have acceptable validity and reliability. The final version of this 

questionnaire, which includes the RPPPS questionnaire, is shown in Appendix 6. 
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8. The prevalence, patterns and reasons for 

HDS use 

The objectives of this study were to determine 1) the prevalence and patterns of 

HDS use in Thai patients with CKD; 2) the types and patterns of HDS use 

amongst this population; 3) the demographic characteristics relating to HDS use, 

compared with the non-users; 4) the association between HDS use and a level of 

adherence to prescribed, conventional medication; 5) the reasons why Thai CKD 

patients use HDS; 6) respondents’ experiences of benefits and adverse effects 

from using HDS; and 7) the rate of non-disclosure of HDS use to a doctor and its 

reasons. 

8.1 Methods 

A survey was performed in order to serve objectives 1, 2, 3, 4, 6 and 7 whilst 

the fifth objective was achieved using quantitative and qualitative methods, 

where quantitative and qualitative data were collected in parallel, analysed 

independently, and then compared, see Flowchart 8.1.256  
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Flowchart 8.1 Diagram of study methods 
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8.1.1 Choice of method 

The survey collected data using a questionnaire, because extracting data from 

medical notes alone was considered unlikely to provide complete information, 

particularly in relation to HDS use. In addition, the literature shows that patients 

using HDS were unlikely to disclose their use to their doctor.15,16,51,58 Despite the 

high costs of an interview method, compared to a postal survey, there are many 

advantages of face-to-face interviewing: a high response rate, the ability to 

ensure all questions are answered, questions can be clarified by the interviewer 

to ensure informants understand the questions, the ability to probe for 

responses and sessions are not limited to those with sufficient reading ability to 

answer the questions.    

This survey was planned to collect data for 6 months, as most patients had to 

visit their doctor every three months, so they all had an equal chance of being 

recruited during the six-month period. 

The third objective: ‘reasons why Thai CKD patients use HDS’, was designed to 

collect data using a qualitative method in order to gain a greater insight than 

would be obtained from using the survey data alone.   

8.1.2 Definition of HDS use 

Herbal and dietary supplement use was defined as use of products containing 

plant-derived material, either raw or processed ingredients, from one or more 

plants or containing dietary ingredients, such as vitamins, minerals, amino acids 

and substances, such as, enzymes, organ tissues, glands and metabolites.31,32 

This definition was used in this study because it is sufficiently wide to capture 

use in Thailand and an acceptable definition for comparison with the literature. 

Additionally, the prevalence of HDS use was defined as its use in the previous 12 

months, as most studies which ascertain prevalence have used this period and it 
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is commonly used in prevalence studies10,25,36,40,42,43,45,46, thereby allowing 

comparisons to be made.  

The inclusion of both herbal medicine and dietary supplements in this study was 

because 1) both are frequently used; and 2) their definition overlaps in the 

literature. For example, raw ginkgo can be defined as a herbal medicine, 

particularly in Asian studies, whilst its extracts are commonly defined as dietary 

supplements, particularly in US studies; 3) the term ‘dietary supplements’ is 

more likely to be used in the US, and this sometimes includes herbal products,10 

whilst the terms ‘natural products’ or ‘natural herbs’ include both herbal 

medicines and dietary supplements in the literature.15,28  

This study focused on HDS use for the treatment of illnesses or health 

promotion, rather than consumption as daily food intake or cosmetic purposes, 

which may affect the study outcomes. If the present survey included all purposes 

of HDS use, the prevalence in Thailand may be overestimated, compared with 

prevalence in Western populations, as some of the herbs are used in flavouring 

food in Thailand and are less likely to be used as frequently for this purpose in 

Western population. This assumption is supported by the bus stop survey of the 

prevalence of HDS use in Thai general population, where the definition of HDS 

use included the use of HDS for treatment, dietary and cosmetic purposes, see 

Appendix 1. Moreover, the definition of HDS usage in the present survey did not 

include prescribed conventional medications, such as calcium supplements, folic 

acid, vitamin B complex, iron supplements or Senokot®, which are commonly 

prescribed for supportive treatment of CKD complications. 
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8.1.3 Questionnaire survey 

A cross-sectional survey was recruited Thai outpatients with stages 3 to 5 CKD 

at two teaching hospitals from January to June 2012.  

The five parts of the final version of the questionnaire consisted of demographic 

characteristics, HDS use, experiences of benefits and adverse effects from the 

HDS use, the Thai version of MMAS-8-Item® and the RPPPS, see Appendix 6. 

Demographic characteristics included age, sex, current address, education, 

occupation, smoking status and alcohol consumption. HDS usage included types, 

medical purposes, dosage forms, doses and duration of HDS use, the reasons 

why respondents use HDS, their information sources and how they obtained the 

HDS. The RPPPS questionnaire measured the degree of dietary intake for the 

cohort study, see Chapter 9. 

All patients who met the inclusion criteria were approached in order to determine 

their willingness to participate in this survey. If they consented, the 

questionnaire, with pictures of HDS samples and diets, was administered in face-

to-face interviews, see Appendix 6. 

The principal investigator (MT) and two research assistants - Ms. Panjit 

Chaiyasanit and Mr. Piya Kaewkrachang interviewed respondents. The assistants 

were trained to conduct the interviews by MT and the first respondent 

interviewed by them was observed by MT in order to ensure the standardisation 

and conformity of the interview procedures. 

Data were coded and entered into the IBM SPSS software version 19.0. This 

database was checked to ensure accuracy and completeness of data entry. Ten 

per cent of questionnaires (n = 42) were randomly selected using Microsoft Excel 

software and these questionnaires were checked against the database. The 

questionnaire contained 28 questions and 103 variables. A total of 3 errors were 

found in 1,176 questions (4,326 variables). These errors were rectified. To check 
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consistency of the database, issues related to other variables were checked; for 

example, the total number of HDS used and the number of herbal medicines and 

dietary supplements used. Such errors (1%) found were rectified.   

Data analysis consisted of simple frequencies with percentages, which were used 

to determine the prevalence of HDS use and descriptive results. Chi-squared 

tests were performed to determine the factors related to HDS use and any 

associations between HDS use and conventional medication adherence. Multiple 

logistic regression analysis was undertaken to determine associations between 

HDS users and conventional medication adherence, adjusted for demographic 

characteristics. Tests were 2-tailed, and a p-value < 0.05 was considered 

statistically significant. IBM SPSS software version 19.0 was used for the 

statistical analyses.  

8.1.4  Qualitative study 

HDS users from the questionnaire survey, in both settings, who were willing to 

participate in the qualitative study were recruited. Additionally, participants who 

reported using HDS and provided reasons why they used HDS were chosen, as 

they were likely to have positive attitudes towards HDS use. Respondents were 

interviewed face-to-face by MT, using eight open-ended questions about their 

reasons for HDS use, see Appendix 4, until the data was saturated. Therefore, 

16 respondents were recruited. The interviews lasted approximately 5-10 

minutes and were audio recorded.  

Open-ended questions were used in the qualitative study and were audio 

recorded, as this method permitted informants to provide detailed answers and 

minimised the extent to which these answers were influenced by the 

interviewers’ own perspectives.257 An advantage of audio recording is that 

complete and verbatim data collection could be obtained, in comparison with 

writing notes, although some informants may feel slightly uncomfortable in being 
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recorded. Also, this method lacks data regarding non-verbal aspects of 

communication, such as body language and facial expressions. 

The audio recordings were transcribed verbatim and the Thai transcripts were 

twice checked for accuracy against the records, before starting the process of 

forward translation. Meaning-based translation from Thai language to English 

language was performed and English transcripts were twice checked with the 

Thai transcripts.253 Then five out of sixteen transcripts were back translated by 

Dr. Charoen Treesak, who is fluent in both languages. This process was 

performed in order to validate the transcripts. One error out of five transcriptions 

was found. The error was rectified. 

Despite the fact that the interviewer did not ask about their reasons for non-

disclosure of HDS use to a doctor, six respondents in the qualitative study 

provided this information. One respondent mentioned disclosure of HDS use to 

her doctor by herself. 

The transcripts were analysed by the inductive thematic approach, with line-by-

line coding; the Weft QDA-a software programme, for qualitative data analysis, 

was used for assisting in the organisation of the transcripts.258,259 MT coded key 

words related to reasons for HDS use from all transcripts, and then grouped 

them under the same theme. Next, these were searched for characteristics 

which were shared between the themes until there was consistency and themes 

emerging from the information were identified. Comparing these themes with 

the transcripts again enabled new themes to emerge, which were not included in 

the previous analyses. Finally, such processes were performed until the themes 

were consistent. 
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8.2 Results 

The survey presents demographic characteristics of respondents and HDS users, 

the prevalence and patterns of HDS use, sources of information and HDS, 

experiences of benefits and adverse effects from using HDS, disclosure of HDS 

use and reasons for non-users. 

Reasons for HDS use were supported by both the survey (n=189) and the 

qualitative study (n=16). Six respondents who participated in the qualitative 

study provided more information about reasons for the non-disclosure of HDS 

use to their doctor and some explained the reasons for the disclosure. Reasons 

for non-adherence to conventional medication emerged from qualitative analysis. 

As there was overlap in the topics for the researcher administered questionnaire 

both in the survey and the open-ended questions in the qualitative study, the 

results are presented together. 

8.2.1 Description of respondents 

The total number of potential respondents, who were approached to take part in 

the survey, was 538. Patients at SWU hospital did not have eGFR calculated by 

the Thai MDRD equation and they were approached based on an increase in 

serum creatinine levels. Subsequently after calculating eGFR, 94 respondents 

were excluded as they had stage 2 CKD. This left a total of 444 patients of which 

23 (5.2%) were excluded because they were receiving dialysis (n=15), were 

unable to provide information due to illnesses (n=4), or did not give their 

consent (n=4). Thus, 421 patients were recruited to the study. Demographic 

characteristics are shown in Table 8.1. Some patient information (n=60) was 

provided by relatives as the patients could not provide the information due to 

their illness. Respondents had a mean age of 66 years with a standard deviation 

(SD) of 13, and 54% were women. More than half of respondents had less than 
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a secondary school education (56%), were retired (68%), were non-smokers 

(64%) and non-drinkers (57%), see Table 8.1. The majority of respondents had 

stage 3 CKD (71%) and reported moderate to high levels of prescribed, 

conventional medicine adherence (74%). 

Table 8.1 Demographics of respondents (n=421) 

Demographics Frequency Percent Missing data 

Respondents from each hospital   - 

   CU hospital 238 56.5  

   SWU hospital 183 43.5  

Interviewers   - 

   Main investigator 349 82.9  

   Research assistants 72 17.1  

Information providers   1 

   Respondents 329 78.3  

   Patient’s relatives 60 14.3  

   Both 31 7.4  

Mean age and SD 66 + 13 years - 

Sex   - 

   Male 194 46.1  

   Female 227 53.9  

Current address   - 

   Bangkok 148 35.2  

   Rural areas 273 64.8  

Education   1 

   Less than secondary school 234 55.7  

   Secondary school 67 16.0  

   Vocational degree 29 6.9  

   Undergraduate degree 69 16.4  

   Higher degree 21 5.0  

Occupation   - 

   Retired 286 67.9  

   Employed 41 9.7  

   Self-employed/ business 39 9.3  

   Housewife/ house husband 19 4.5  

   Professional 13 3.1  

   Unemployed 11 2.6  

   Farmer 7 1.7  

   Priest 4 1.0  

   Student 1 0.2  
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Table 8.1 (continued) 

Demographics Frequency Percent Missing data 

Smoking status   - 

   Never smoked 269 63.9  

   Former smoker 131 31.1  

   Current smoker 21 5.0  

Alcohol consumption   2 

   Never  240 57.3  

   Former drinker 156 37.2  

   Current drinker 23 5.5  

Stage of CKD   - 

   3 297 70.6  

   4 107 25.4  

   5 17 4.0  

Prescribed medication adherence*   - 

   Low 108 25.7  

   Medium 201 47.7  

   High 112 26.6  

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

* Medication adherence was measured using the Thai version of the 8-Item Morisky Medication 
Adherence Scale® 227,228. Low, medium and high adherence was defined as MMAS < 6, 6 < MMAS < 
8, MMAS =8, respectively. 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 

8.2.2 Demographic variables associated with herbal and 

dietary supplement use 

The prevalence of herbal and dietary supplement (HDS) use in the previous 12 

months amongst Thai patients with CKD was 45% (n=189, 95%CI 40%-50%). 

Almost all HDS users combined these supplements with their prescribed, 

conventional medicines (n=187, 99%). However, two (1%) of the HDS users 

had stopped using their prescribed medicines and had relied on HDS alone to 

relieve their symptoms. Additionally, almost one third of the respondents used 

other complementary and alternative medicines (CAM), of which massage was 

the main type of CAM use, reported by respondents (50%), see Table 8.2.  
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Table 8.2 The use of CAM (n=421) 

 Frequency Percent Missing data 

CAM users   7 

   Yes 127 30.7  

   No 287 69.3  

Types of CAM used (n=204)*  - 

   Massage 103 50.5  

   Meditation 57 27.9  

   Acupuncture 36 17.6  

   Yoga 5 2.5  

   Tai-chi 3 1.5  

* Some respondents reported more than one type of CAM used 

Percent was calculated using an absolute number of respondents, which was not included a 
number of missing data. 

Respondents who used HDS were more likely to use other CAMs (χ2 = 24.9, p < 

0.01), see Table 8.3. 

Table 8.3 Relationship between HDS and CAM use (n=421)   

 HDS users (n=189 ) Non-users (n=232 ) χ 2 p-value 

CAM users 81 (43.1%) 46 (20.4%) < 0.01* 

Non-users 107 (56.9%) 180 (79.6%)  

Missing data 1 6  

* Statistically significant at p-value < 0.05. 

HDS users were more likely to have low adherence with prescribed, conventional 

medicines, compared with non-users (χ2 = 8.46, p = 0.015), see Table 8.4. 

There were no differences between HDS users and non-users regarding age, sex, 

education levels, current address, smoking status, and the severity of CKD.  
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Table 8.4 Univariate analysis of factors associated with HDS use in patients with 

CKD (n=421) 

Factors HDS user (n=189) Non user 

(n=232) 

X2 p-value 

Age   0.334 

   < 60 62 (32.8%) 66 (28.4%)  

   > 60 127 (67.2%) 166 (71.6%)  

Sex   0.708 

   Male 89 (47.1%) 105 (45.3%)  

   Female 100 (52.9%) 127 (54.7%)  

Education   0.862 

   Less than secondary school 104 (55.3%) 130 (56.0%)  

   Secondary school 27 (14.4%) 40 (17.2%)  

   Vocational degree 14 (7.4%) 15 (6.5%)  

   Undergraduate degree 34 (18.1%) 35 (15.1%)  

   Higher than undergraduate 

     degree 

9 (4.8%) 12 (5.2%)  

Address   0.186 

   Bangkok 60 (31.7%) 88 (37.9%)  

   Rural areas 129 (68.3%) 144 (62.1%)  

Smoking status   0.812 

   Never 122 (64.6%) 147 (63.4%)  

   Former 59 (31.2%) 72 (31.0%)  

   Current 8 (4.2%) 13 (5.6%)  

Alcoholic consumption   0.080 

   Never 119 (63.3%) 121 (52.4%)  

   Former 60 (31.9%) 96 (41.5%)  

   Current 9 (4.8%) 14 (6.1%)  

Stages of CKD   0.936 

   3 133 (70.4%) 164 (70.7%)  

   4 49 (25.9%) 58 (25.0%)  

   5 7 (3.7%) 10 (4.3%)  

Medication adherence**   0.015* 

   Low 61 (32.3%) 47 (20.2%)  

   Medium 79 (41.8%) 122 (52.6%)  

   High 49 (25.9%) 63 (27.2%)  

     * Statistically significant at p < 0.05 

** Medication adherence was measured using the Thai version of the 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 
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The multiple logistic regression analysis included all potential independent 

variables. Former drinkers (adjusted odds ratio (OR) 0.43, 95% CI 0.25-0.75) 

and respondents having medium adherence to prescribed, conventional 

medicines (adjusted OR 0.53, 95% CI 0.32-0.87) were more likely to use HDS. 

No other statistically significant associations with HDS use were found (see Table 

8.5).  

Table 8.5 Multiple logistic regression analysis of the association between HDS 

use and demographics amongst patients with CKD (n=421) 

Factors Adjusted odds ratio* 95% CI 

Age   

   < 60 1.00  

   > 60 0.84 0.52-1.36 

Sex   

   Male 1.00  

   Female 0.77 0.47-1.29 

Education   

   Less than secondary school 1.00  

   Secondary school 0.77 0.43-1.40 

   Vocational degree 1.11 0.48-2.52 

   Undergraduate degree 1.16 0.64-2.11 

   Higher than undergraduate degree 0.88 0.33-2.36 

Current address   

   Bangkok 1.00  

   Rural address 1.38 0.90-2.12 

Smoking status   

   Never smoked 1.00  

   Former smoker 1.57 0.85-2.89 

   Current smoker 0.90 0.33-2.47 

Alcohol consumption   

   Never 1.00  

   Former drinker 0.43 0.25-0.75 

   Current drinker 0.52 0.20-1.33 

Stages of CKD   

   3 1.00  

   4 1.02 0.64-1.64 

   5 0.92 0.32-2.63 

Prescribed, conventional medication 

adherence** 

  

   Low 1.00  

   Medium 0.53 0.32-0.87 

   High 0.68 0.39-1.20 

* OR adjusted for all other variables listed in the table 

** Medication adherence was measured using the Thai version of the 8-Item Morisky Medication Adherence 
Scale® 227,228 
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Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license agreement is 
available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of Community Health Sciences, 
UCLA School of Public Health, 650 Charles E. Young Drive South, Los Angeles, CA 90095-1772. 

With respect to qualitative results, in terms of the reasons for poor adherence to 

conventional medication (CM) amongst HDS users, only two respondents raised 

this issue. They either decreased doses of CM, or stopped using CM, as they 

were either concerned about taking high numbers of CM, or had experiences of 

side effects from using CM.  

I worry whether or not I’ve taken too many medications... If I’ve taken too many and feel it 

is wrong, I’ll try to decrease the doses of the medications. (R12, m age 75) 

 

I had lots of side effects from conventional medicines, so I turned my thoughts to herbal use 

and used it... I’m normal at the moment although I don’t take my conventional medicines. 

(R5, m age 43) 

Four out of six interviewees who had negative attitudes towards CM had poor 

adherence to CM, as measured by the MMAS-8-Item®. Their negative attitudes 

towards CM appeared to explain their poor adherence to CM. On the other hand, 

eight out of nine respondents who had moderate or high levels of adherence did 

not raise any concerns about using CM and trusted their doctor.  

8.2.3 Herbal and dietary supplement usage 

Of the respondents using HDS (n=189), more than half of the respondents 

reported herbal use (64%, n=138), whilst 36% (n=77) used dietary 

supplements; of those 14% used both (see Table 8.6). The mean number of 

different HDS used was 1.6 (SD + 0.9) products. The total number of different 

HDS used was 304, see Table 8.6. 
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Table 8.6 Patterns of HDS use (n=189) 

Patterns Frequency Percent 

Types of HDS used   

   Herbal products 112 59.3 

   Dietary supplements 51 27.0 

   Both 26 13.7 

The number of different HDS used   

   1 112 59.2 

   2 56 29.6 

   3 10 5.3 

   4 7 3.7 

   5 2 1.1 

   6 2 1.1 

   Total number of HDS used 304 100 

Amongst 304 different HDS used, capsules or tablets were the usual oral dosage 

forms (51%, n=154) of which 11% (n=17) were traditional Thai or Chinese pills 

called ‘Luke Klon’, which are a black round pill (see Table 8.7). Nearly 10% 

(n=22) reported using unprocessed herbs, of which 64% were collected from the 

respondent’s garden. Additionally, most HDS products (71%, n = 213) were 

used daily and around half of the products (52%, n = 153) had been used for 

less than one year.  
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Table 8.7 Pharmaceutical forms, frequency and duration of HDS use (total 

number of HDS used=304)*  

Patterns Frequency Percent Missing data 

Oral dosage forms   1 

   Capsules or tablets 154 50.8  

   Liquid forms 94 31.0  

   Powder 33 10.9  

   Unprocessed herbs 22 7.3  

Frequency of use   4 

   Daily 213 71.0  

   Weekly 47 15.7  

   Few times a month 24 8.0  

   Few times a year  16 5.3  

Duration of use   9 

   Less than 1 year 153 51.9  

   1-2 year(s) 67 22.7  

   3-5 years 37 12.5  

   More than 5 years 38 12.9  

* Respondents reported for each product they used so these total more than the 189 
respondents who used HDS 

Percent was calculated using an absolute number of respondents, which was not included a 
number of missing data. 

The purposes of using HDS were for maintaining well-being (61%), followed by 

the treatment of other chronic diseases (40%), minor ailments (33%), and 

kidney diseases (30%). Illnesses, including chronic disease, kidney disease, 

minor ailments and leg oedema, were the main purposes for using herbs (92%, 

n=171), whist most dietary supplements were used for well-being (40%, n=74), 

see Table 8.8. Herbs used for kidney stones (n=2) and diuretic effect (n=1) were 

categorised as being taken to treat kidney diseases, and others were used for 

CKD (n=46). Chronic diseases treated with herbs included diabetes, 

hypertension, dyslipidaemia, cardiovascular diseases, gout, allergy, thyroid, and 

cancer. However, nine cases of HDS use reported using HDS for chronic disease, 

but the diseases were not specified. Minor ailments treated with herbs included 

gastrointestinal symptoms (such as dyspepsia, flatulence, constipation), fever, 

common cold, pain, migraine and haemorrhoids. In Thai culture, maintaining 

well-being was reported using various phrases, such as body detoxification, 
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relieving fatigue or anxiety, increasing appetite, maintaining or balancing their 

body function and having a good night’s sleep.  

Table 8.8 Medical purposes of HDS use (n=189)* 

 Frequency** Percent Missing data 

Purposes of herbal use   3 

   Chronic disease 64 34.4  

   Minor ailment 56 30.1  

   Kidney disease 49 26.3  

   Well-being 42 22.6  

   Leg oedema 2 1.1  

   Unknown 1 0.5  

Purposes of DS use   5 

   Well-being 74 40.2  

   Chronic disease 12 6.5  

   Supplement 8 4.3  

   Kidney disease 7 3.8  

   Minor ailment 6 3.3  

* Respondent reported using more than one herbal medicine and/or dietary supplements  

** Respondents reported using more than one medical purpose per product 

Percent was calculated using an absolute number of respondents, which was not included a 
number of missing data. 

8.2.4 Reasons for and influences on herbal and dietary 

supplement usage 

Most frequently reported reasons for HDS use in the survey were family or 

friends’ recommendations, followed by the expectation of gaining benefits from 

using HDS and a willingness to try HDS, see Table 8.9. This was similar to the 

findings from the qualitative study. Meanwhile, the safety of HDS and 

experiences of adverse effects of CM in the survey were reported by 5% of 

respondents. The qualitative study supported this finding from the survey, that 

patients who were concerned about side effects from using HDS were more likely 

to use them with caution, such as taking lower doses than recommended, see 

Table 8.9.  
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Table 8.9 Reasons for HDS use from both quantitative (n=189) and qualitative 

(n=16) studies 

Quantitative results Qualitative results 

Question Frequency (%)  

Reasons why HDS used*  

   Family/friend’s recommendation 111 (58.7) Influenced by their social network 

who were health care professionals 

or teachers (n=9) 

   HDS will work 71 (37.6) Perception of their benefits (n=11) 

• Health care needs (n=7)  

• Willing to try (n=4) 

• Intention to use (n=2) 

   Willing to try anything that helps 61 (32.3) 

   Prefer to use HDS 34 (18.0) 

   Health care provider’s  

      recommendation 

21 (11.1) No mention 

   Safer than CM 9 (4.8) Perception of their safety (n=5) 

• Their characteristics 

• No or little side effects 

• Safer than CM 

Concerns about side effects of HDS 

(n=3) 

• Patients used HDS with caution 

   Easy access 5 ( 2.6) No mention 

   Recommended by traditional 

   practitioners or HDS sellers  

2 (1.1) Their family recommended and then 

consulted Chinese herbal medicine 

practitioners (n=1)  

   Experienced adverse effects 

   from conventional medicines 

2 (1.1) Had experiences or concerns about 

adverse effects of CM (n=2) 

   Recommended by fellow 

   patients  

1 (0.5) Influenced by their social network 

(n=9) 

* Respondents reported more than one reason, so these total more than 189  

Most respondents who participated in the qualitative study were female and 

living in rural areas, see Table 8.10. 
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Table 8.10 Demographic characteristics of respondents in the qualitative study 

(n=16) 

Demographics Frequency (%) 

Respondents from each hospital  

   CU hospital 11 (68.8) 

   SWU hospital 5 (31.2) 

Mean age and SD 62.5 + 12.3 years 

Sex  

   Male 6 (37.5) 

   Female 10 (62.5) 

Current address  

   Bangkok 6 (37.5) 

   Rural areas 10 (62.5) 

Education  

   Primary or secondary school 8 (50.0) 

   Higher education 8 (50.0) 

 

The most frequently reported information sources of HDS in the survey were 

family and friends, and the media, e.g. television, radio, internet, books and 

leaflets, see Table 8.11. These seemed to influence decision-making regarding 

respondents using HDS. These findings were supported by the qualitative study. 

The five themes given as reasons for HDS use were: 1) health care need, 2) 

perception of benefits and 3) safety of HDS, 4) willingness to try HDS and 5) 

side effects of CM, see Figure 8.1. Additionally, two further themes, 

recommendations via a respondent’s social network and from the media, were 

also reported as influencing their HDS use. This figure also shows the links 

between the themes. 
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Figure 8.1 Themes from the qualitative study with 16 respondents about their 

reasons for using HDS 
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Table 8.11 Reported information sources about HDS and how they obtain HDS 

(n=189) 

 Frequency* Percent Missing data 

Information sources   1 

   Family and friends 115 61.2  

   TV 20 10.6  

   Radio 18 9.6  

   Internet 12 6.4  

   Health care providers 12 6.4  

   Books 11 5.9  

   Traditional practitioners 8 4.3  

   HDS companies 7 3.7  

   Leaflets from HDS companies 7 3.7  

   Own knowledge of HDS 7 3.7  

   Other patients with CKD 2 1.1  

   Scientific evidence 2 1.1  

   Newspapers 1 0.5  

HDS sources    - 

   Bought in**  128 67.7  

         Pharmacies, herbal or 

            Dietary supplement shops  

56 43.8  

         Direct sale companies 41 32.0  

         Markets or stores 25 19.5  

         Hospitals 11 8.6  

         A temple 1 0.8  

         Bought from abroad 1 0.8  

   Provided by family and friends 54 28.6  

   Collected from own garden 19 10.1  

* Respondents reported more than one source, so these total more than 189 

** Respondents reported more than one place they bought HDS, so these total more than 128 

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 
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8.2.4.1 The influence of family and friends’ 

recommendations 

In the survey, family or friends were reported as important factors influencing 

HDS use (59%), see Table 8.9. It would appear that they provided not only HDS 

information (61%), but also HDS products (29%), see Table 8.11. This finding 

was consistent with the qualitative results, where family and friends were 

reported as providing information about the benefits and safety of HDS. 

Additionally, interviewees were willing to try HDS recommended by their friends, 

family members or fellow patients who experienced the benefits and safety of 

HDS, see Figure 8.1. It would appear that friends or family members who had 

positive attitudes towards HDS influenced respondents to use HDS. Respondents 

also seemed to respect their educated family members, friends or 

acquaintances, such as doctors, nurses, and teachers.  

My younger brother confirmed that it is good and cleans the blood vessels so blood 

circulation is improved. He said “You should take it”  “It is no harm”. (R4, f age 56) 

 

He [my older brother who has a wife working as a nurse and whose brother-in-law is a 

doctor] said “You should eat these herbs, which are good”. (R13, m age 70) 

8.2.4.2 Desire to gain benefit from HDS 

The second most frequent reason for HDS use was that, according to the survey, 

respondents expected to gain benefit from HDS (38%). This result was similar to 

respondents’ health care needs, as reported in the qualitative study, and was 

related to their perception of HDS benefits, see Figure 8.1. This seemed to 

strongly influence HDS use in patients with CKD. It appears that some 

respondents felt hopeless and wanted to use any therapy which might help 

them. Some used HDS because they hoped to maintain their health in order to 

be able to live their normal daily life, such as being able to walk and cook. 



Chapter 8: The prevalence, patterns and reasons for HDS use 

152 

Although others perceived that CM was more effective than HDS, they wanted to 

use HDS. Thus, they concurrently used HDS and CM. 

I’m afraid of receiving dialysis... I want to use everything, which helps me to avoid receiving 

dialysis. (R8, m age 67)  

 

Conventional medicines are more effective than any herb. Herbs supplement conventional 

medicines. (R12, m age 75) 

However, one respondent did not expect to gain any benefit from trying HDS, 

when she used them the first time. She merely wanted to try HDS due to being 

desperate to try anything that might work. 

8.2.4.3 Willingness to try HDS 

Nearly one third of the reasons given for HDS use were reported as willingness 

to try HDS in the survey. This was similar to the qualitative results. The 

qualitative study found that HDS users were mainly influenced by their social 

network and the media, see Figure 8.1. Some respondents perceived that HDS 

did no harm, so they were willing to try HDS. Some actively sought HDS 

information, particularly about their benefits, and decided to use HDS by 

themselves.  

I have to learn about herbal information by myself and know about them from my 

colleagues’ or friends’ experience of using herbs... I have to think whether or not herbs suit 

me and decide to use them by myself. (R11, f age 44) 

Respondents reported experimenting with HDS and monitoring their effects. 

Where they noticed positive effects from using HDS, they would continue using 

them and, if no improvement, they would stop using them.  

I wanted to try them. After trying them, they were good. Thus, I continue to use them. (R1, 

f age 59) 

 

However, one respondent did not want to try HDS, but he felt he needed to use 

everything which might help him avoid dialysis; as a result, he used it.  
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8.2.4.4 Perception of the safety of HDS 

Although 5% of the reasons for using HDS were reported as HDS being safer 

than CM in the survey, the qualitative study found respondents perceived HDS 

as safe: in particular, the absence of negative effects of HDS, or having little 

concern about adverse effects resulting from HDS as compared with CM. HDS 

were perceived by respondents as part of their diet or natural. Additionally, 

respondents were influenced by their social network and the media, which 

tended to provide information about positive effects of HDS, rather than their 

adverse effects. 

I don’t see their negative effects. (R12, m age 75) 

 

... herbs are natural and not chemicals. I think herbs are less accumulated in my body, 

compared to conventional medicines. (R5, m age 43) 

The qualitative study found that some respondents were concerned, or small 

numbers of them, had received warnings about renal adverse effects of HDS 

from their social network, the media or their doctor and this may explain why 

warning information was rarely given as an answer. As a result, they tended to 

use HDS with caution and would consult with their health care providers.    

If I take too many herbs, I’m afraid of worsening liver and kidney function. (R7, m age 67) 

 

...my friend said you should not eat “Hem” [Coscinium fenestratum] too much because 

another person who used it died, and had his body cut open and they found his stomach 

was dark yellow. Thus, I don’t want to eat it at all. (R12, m age 75) 

 

You know, there is marked lack of warning about taking herbs. (R11, f age 44) 

It would seem that the positive perception of HDS benefits may not have the 

same attitude as the safety of HDS. Although the majority of HDS users had 

positive attitudes towards benefits of HDS, it does not mean that they thought 

that HDS are safe.  
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8.2.4.5 Experiences with side effects from using CM 

A few respondents reported experiences of adverse effects from using CM, as a 

reason for HDS use in the survey. This was supported by the qualitative study, in 

which some reported using HDS due to dissatisfaction with CM, or because they 

had negative attitudes towards CM.  

I had lots of side effects from conventional medicines, so I turned my thoughts to herbal use 

and used it. (R5, m age 43) 

 

I’m afraid of worsening kidney function. If I take lots of prescribed medicines, whether they 

will affect kidneys or not? (R9, f age 46) 

8.2.4.6 The media influence on HDS use 

The media, that is television, radio, internet, books, leaflets, newspapers and 

medical journals, were the second most frequently reported source of HDS 

information (38%) in the survey. From the qualitative study participants 

reported the media disseminating information about the benefits of HDS use, 

rather than the adverse effects. Additionally, HDS companies advertised benefits 

and safety of their products via the media by indicating that “the product is 

approved by the Thai FDA”.  

I wonder whether I should try it or not because I listened on the radio and they said “It was 

good” .Thus, I tried it. They also said “It is to treat kidney disease”. (R3, f age 67) 

 

... a herbal company advertises on television that the product is approved by the Thai FDA 

for dietary supplement... A herbal company advertises “This herb is the best sale product” 

“It is useful” “You would not be disappointed”. (R13, m age 70) 
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8.2.4.7 HDS practitioners and health care providers 

influence on HDS use 

From the survey, it would seem that herbal practitioners in Thailand have a 

minor impact on respondents’ decision-making regarding whether or not to use 

HDS amongst patients with CKD. Only one respondent reported that he used 

HDS recommended by a traditional practitioner, and only 4% of information 

about HDS was provided by such practitioners (see Tables 8.11). This is 

consistent with the small number of respondents reporting that it was health 

care providers who recommended HDS use (11%) or provided HDS information 

(6%). The qualitative study suggests that whilst patients are largely influenced 

by non-health care professionals, some did consult them before using HDS.  

8.2.4.8 Availability of HDS 

Easy access to HDS was reported by fewer than 5% as a reason for using HDS in 

the survey. Respondents reported that most HDS products were bought from 

pharmacies, or herbal or dietary supplement shops (44%), see Table 8.11. 

Thirty percent of HDS products were directly bought from their companies, which 

advertised their products on satellite television or radio, and respondents bought 

them by telephoning the company. Some respondents reported that the HDS 

company salesman visited their house in order to advertise and sell their 

products. One respondent reported obtaining their HDS at a temple in Thailand. 

Some priests are herbal practitioners and will provide herbal products for people 

consulting them. 
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8.2.5 Types of HDS used  

Amongst 304 different reports of HDS being used, 199 herbal medicines (see 

Table 8.12) and 105 dietary supplements used (see Table 8.13), 58 different 

herbal products and 18 dietary supplement products were identified. Herbal 

products used (n=58) were as either a single herb (n=38) or a herbal 

combination (n=20), including Thai herbal combinations (n=15), Chinese herbal 

combinations (n=4), and a mixed botanical extract (n=1). However, for 51 

(17%) of the HDS products reported, the ingredients were unknown as 

respondents did not either know or remember their details. This group comprised 

of six Chinese herbs, nine Thai herbal combinations, 23 single Thai herbs and 13 

dietary supplement products. Kariyat (12%), turmeric (10%) and horse radish 

tree (8%) were the three most frequently reported herbs used, see Table 8.12.  
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Table 8.12 Types of herbs used, their purpose and adverse effects reported by respondents (total number of herbal medicines 

used=199)* 

Types of herb used Frequency (%) Main purpose as reported by respondents Adverse effects reported by respondents 

Kariyat (Andrographis paniculata) 23 (11.6) Common cold, fever, sore throat, diabetes Increased SCr 

Turmeric (Curcuma longa) 19 (9.5) Gastrointestinal symptoms**, constipation, CKD - 

Horse radish tree (Moringa oleifera) 16 (8.0) Diabetes, hypertension, constipation Unable to stop bleeding 

Mixed botanical extract or fruit drink 12 (6.0) CKD, diabetes, well-being - 

Ginseng (Panax spp.) 7 (3.5) Well-being - 

Holy mushroom (Garnoderma lucidum) 5 (2.5) CKD Oedema 

River spiderwort (Tradescantia fluminensis) 4 (2.0) CKD Increased SCr, fatigue 

Babbler’s Bill Leaf (Thunbergia laurifolia) 3 (1.5) Detoxification, diabetes - 

Senna (Senna alexandrina) 3 (1.5) Constipation - 

Ginkgo (Ginkgo biloba) 3 (1.5) Improved brain function - 

Boesenbergia (Boesenbergia rotunda) 3 (1.5) CKD - 

Garlic 3 (1.5) Dyslipidaemia - 

Mixed Thai traditional herbs called ‘Ya Hom’ 3 (1.5) Well-being, fainting, dizziness - 

Heart-leaved moonseed (Tinospora cripa) 3 (1.5) Diabetes,well-being - 

Coix seed (Semen Coicis) 3 (1.5) CKD, well-being, diabetes - 

Vap Ca (Houttuynia cordata) 2 (1.0) Kidney stones, CKD - 

Aloe (Aloe vera) 2 (1.0) Diuretic effects, well-being - 

Blue Pea (Clitoria ternatea) 2 (1.0) CKD - 

Mixed 3 or 6 types of mushrooms 2 (1.0) CKD - 

Shiitake mushroom (Lentinus edodes) 2 (1.0) CKD, well-being - 

Cinnamon (Cinnamomum verum) 2 (1.0) Diabetes - 

*   Respondents reported using more than one type of herb; ** Flatulance, dyspepsia and peptic ulcers; SCr = Serum creatinine  
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Table 8.12 (continued) 

Types of herb used Frequency (%) Main purpose as reported by 

respondents 

Adverse effects reported by 

respondents 

Mixed Thai traditional herbs called ‘Ya Khom’ 2 (1.0) Fever - 

Mixed Thai traditional herbs called ‘Ka Sai’ 2 (1.0) Constipation, well-being - 

Jujube (Zizyphus mauritiana) and Roselle (Hibiscus sabdariffa) 2 (1.0) CKD, dyslipidaemia - 

Spirulina 2 (1.0) Detoxification, diabetes - 

Lemongrass 1 (0.5) Dyslipidaemia and CKD - 

Boesenbergia, sweet basil, honey and lime juice 1 (0.5) CKD Fainting 

Boesenbergia, mint, ginger, galangal, lemongrass, kaffir lime leaves and shallots 1 (0.5) CKD - 

Spring bitter cucumber (Momordica cochinchinensis) 1 (0.5) CKD - 

Chinese folk remedy - Cordyceps, Lovage (Angelica sinensis), deer antler velvet, 

cinnamon and Schisandra berry (Schisandra chinensis) 

1 (0.5) CKD - 

Lime 1 (0.5) Kidney stones - 

Chinese folk remedy - Cordyceps, Lovage (Angelica sinensis), deer antler velvet, 

cinnamon and Schisandra berry (Schisandra chinensis) 

1 (0.5) CKD - 

Paragrass roots (Brachiaria mutica) and pomegranate leaves (Punica granatum) 1 (0.5) CKD - 

Leaves of Clerodendrum petasites 1 (0.5) CKD - 

Java tea 1 (0.5) Diuretic effects - 
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Respondents reported a variety of uses for herbs: kariyat was used for common 

colds, including fever, sore throats, and diabetes; turmeric was used for 

flatulence, dyspepsia, peptic ulcer and constipation; horse radish tree was to 

treat diabetes, hypertension and to alleviate constipation. 

Vitamins and minerals were common types of dietary supplements (DS) reported 

(16%, n=17), of which vitamin C (n=6) and calcium supplement (n=4) were the 

most commonly reported (see Table 8.13), followed by essence of chicken drink 

(13%, n=14) and germ oil (12%, n=13). All of these were used for maintaining 

well-being.  

The thirty-one different types of herbs and seven different DS used were 

reported once, see Appendix 14.  

 



Chapter 8: The prevalence, patterns and reasons for HDS use 

160 

Table 8.13 Types of dietary supplements used, their purpose and adverse effects reported by respondents (total number of DS 

used=105)* 

Types of dietary supplement used Frequency (%) Purposes reported by respondents Adverse effects reported by respondents 

Vitamins and minerals 17 (16.2) Well-being Weight gain 

Essence of chicken drink 14 (13.3) Well-being Increased blood sugar 

Germ oil 13 (12.4) Well-being - 

Rice Bran oil 9 (8.6) Well-being, CKD, diabetes - 

Fish oil 8 (7.6) Well-being, cardiovascular diseases - 

Protein 7 (6.7) Well-being Proteinuria 

Chlorophyll 6 (5.7) Well-being, CKD, diabetes, hypertension - 

Swiftlet’s nest drink 5 (4.8) Well-being - 

Bee pollen 2 (1.9) Well-being - 

Wheatgrass 2 (1.9) Well-being Increased SCr 

Fibre 2 (1.9) Constipation - 

Coconut oil 1 (0.9) Well-being Diarrhoea 

*  Respondents reported more than one type of dietary supplement used; SCr = Serum creatinine 
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8.2.6 Perception of beneficial and detrimental effects from 

HDS reported by respondents  

The perception of benefits from using HDS, based on data from both the survey 

and the qualitative study are presented. 

Benefits from HDS were reported for around three quarters of the HDS used, see 

Table 8.14. The most frequently reported types of perceived benefits were the 

alleviation of minor ailments, followed by enhanced well-being and slowed 

progression of CKD. In the qualitative study, some respondents reported benefits 

to kidney function based on their laboratory results and some reported increased 

urine output as a benefit. It appears that they perceived benefits based on 

medical evidence. Some reported that the efficacy of HDS is superior to 

conventional medication.  

My creatinine level wasn’t increased. Now, I don’t take it [herbal medicine]; my creatinine 

level increased, which is 1.6. (R14, f age 51)  
 

 ... they are more effective than conventional medications. (R6, f age 57) 

The survey found that 71% of respondents who perceived benefits from HDS 

continued using HDS. Amongst those reporting “don’t know about HDS benefits” 

(n=31), see Table 8.14, six respondents seemed to hope that HDS might provide 

benefits in the future, despite not experiencing any at the moment. Another 

reason offered by the remaining respondents was that they concurrently took 

both HDS and conventional medication so they could not identify effects 

resulting from either HDS or CM. 

Because I’ve taken the dietary supplement and prescribed medicines together, I don’t know 

which one gives the benefit. (R14, f age 51) 

 

  



Chapter 8: The prevalence, patterns and reasons for HDS use 

162 

Table 8.14 Benefit and adverse effects reported by patients from their HDS use 

(n=189) 

 Frequency Percent Missing data 

Benefit experienced from HDS usea   2 

   Yes 147 78.6  

   No 15 8.0  

   Just started using HDS and not 

      sufficient time to gain benefits 

7 3.7  

   Don’t know 31 16.6  

Types of benefit (n= 147)b   - 

   Alleviated minor ailments 54 36.7  

   Enhanced well-being 45 30.6  

   Slowed the progression of CKD 15 10.2  

   Treatment of chronic disease  

      (unspecified) 

13 8.8  

   Reduced blood sugar  12 8.2  

   Desired diuretic effect 10 6.8  

   Reduced blood pressure 5 3.4  

   Increased appetite 4 2.7  

   Reduced serum lipid levels 2 1.4  

Adverse effects experienced from HDS use    - 

   Yes 19 10.0  

   No 169 89.5  

   Don’t know 1 0.5  

Type of adverse effect (n=19)   - 

   Progression of CKD 7 36.9  

   Gastrointestinal symptomsc 3 15.7  

   Neurological symptomsd 3 15.7  

   Oedema 2 10.5  

   Raised blood sugar 1 5.3  

   Rash 1 5.3  

   Weight gain 1 5.3  

   Unable to stop bleeding 1 5.3  

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data.     
a  Respondents reported more than one benefit, so these total more than 189 
b  Respondents reported more than one type of benefit, so these total more than 147    
c  abdominal pain, diarrhoea or vomiting 
d  dizziness, fainting, or fatigue  
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From the survey, the main benefits from HDS use were reported as alleviation of 

minor ailments (n=54, 37%), such as constipation (24%, n=13), 

musculoskeletal pain (18.5%, n=10) and flatulence (14.8%, n=8). Respondents 

reported using several different types of HDS for constipation, many of which 

contain fibre; for example, senna, turmeric, horse radish tree, Thai folk remedies 

‘Tri pala’ and ‘Ka sai’, dietary supplements containing fibre and a mixed fruit 

drink. Of ten products used to alleviate musculoskeletal pain, five were Thai 

(n=4) or Chinese (n=1) folk remedies where the ingredients were unknown; 

others were Boesenbergia, a mixture of 23 botanical extracts, a mixed fruit 

drink, a calcium supplement, and a Chinese herbal combination - holy 

mushroom, Cordyceps, ginseng and Chinese Wolfberry. Amongst the eight HDS 

products used for flatulence, turmeric was the most frequently reported active 

ingredient (n=5).  

The effect of their HDS use on the progression of their CKD was reported, with 

around 10% (n=15) of respondents reporting that their CKD progress had 

slowed. Of these four were using herbs with unknown ingredients (see Table 

8.14). There were nine different HDS reported to provide this benefit: Holy 

mushrooms (n=3), a herbal combination – Boesenbergia, mint, ginger, galangal, 

lemongrass, kaffir lime leaves and shallots (n=1), a herbal combination - 

Boesenbergia, onion, galangal, lemongrass, kaffir lime leaves, lime leaves and 

mint (n=1), turmeric (n=1), Spring bitter cucumber (n=1), a Chinese folk 

remedy - Cordyceps, Angelica sinensis, Chinese Wolfberry, Astragalus 

(Astragalus membranaceus), Eucommia ulmoides, Codonopsis pilosula and deer 

antler velvet (n=1), Jujube, Roselle, Boesenbergia and mixed 3 types of 

mushrooms (n=1), spirulina (n=1) and mangosteen peel juice (n=1). 

Ten percent of respondents (n=19) reported problems with HDS use, of which 

the progression of CKD was the most frequently reported adverse effect (37%, 

n=7), see Table 8.14. Types of HDS and patients’ reports of their adverse effects 
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are shown in Tables 8.12 and 8.13. Kariyat, river spiderwort, a protein product, 

and wheatgrass were reported as being related to worsening CKD. However, 

eight adverse effects were reported, i.e. increased serum creatinine (n=3), leg 

oedema, stomach ache, vomiting, rash and dizziness, were all related to HDS 

with unknown ingredients.  

8.2.7 Disclosure of HDS use to doctors 

The survey presented the rate of non-disclosure of HDS use to their doctor and 

the reasons why HDS users did not inform them. Some respondents in the 

qualitative study provided reasons for the non-disclosure and disclosure of HDS 

use to their doctor.  

Most respondents reported that they did not inform their doctor about HDS use 

(72%, n=145), and almost half reported that this was because their doctors did 

not ask them (49%, n=66), see Table 8.15. A number of the reasons given 

seemed to reflect respondents preferring not to discuss HDS use with their 

doctor (31%, n=42). They worried that their doctor would disapprove of HDS 

use, did not see a need to inform their doctor about HDS use, or did not want to 

tell their doctor. These reasons were supported by some participants in the 

qualitative research. One respondent did not want to tell their doctor about HDS 

use, although the doctor asked, as the patient was worried about a negative 

response from their doctor. 

He [their doctor] doesn’t ask and these herbs are vegetables. (R16, f age 73) 

 

Even though my doctor asks me about using herbs, I’m afraid of telling him... I’m afraid 

that he may blame me [for any deterioration in my condition] (R8, m age 67) 

There was a statistically significant difference in non-disclosure of HDS use 

between two settings (χ2 =14.37, p < 0.01), see Table 8.16. There was a 

difference in health care service between the CU and SWU hospitals. In the CU 

kidney clinic, CKD patients were taken care of by members of a health care 
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team, i.e. doctors, pharmacists and dietitians, whilst the patients in the SWU 

hospital were mainly serviced by a doctor. The CU hospital (approximately 10 

nephrologists) had a higher number of nephrologists than the SWU hospital 

(approximately 5). Respondents who attended the SWU hospital were less likely 

to disclose their HDS use, compared with those who attended the CU hospital. At 

the SWU hospital, 75 patients (55%) did not inform their doctor, compared with 

61 patients (45%) at the CU hospital.  

Table 8.15 Informed doctors about using HDS and reasons (n=189) 

 Frequency Percent Missing data 

Whether HDS users informed their doctor 

about their HDS use   

  - 

   Yes 53 28.0  

   No 136 72.0  

Reasons for not reporting about HDS use to 

their health care providers (n= 136)* 

  1 

   Health care providers don’t ask 66 48.9  

   Patients worried that their doctor 

      will disapprove of HDS use 

22 16.3  

   Short-term or occasional use 19 14.1  

   No need to inform their 

      practitioner  

18 13.3  

   Didn’t see their doctor during the 

      period of HDS use 

8 5.9  

   Just started using HDS and no 

      opportunity 

4 3.0  

   Stopping or planning to stop 

      using HDS 

3 2.2  

   Don’t want to tell them 2 1.5  

   HDS are safe 1 0.7  

   Doesn’t influence their disease (s) 1 0.7  

* Respondents reported more than one reason 

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

Table 8.16 Association of disclosure of HDS use amongst both settings 

 Don’t inform 

(n=136) 

Inform (n=53) X2 p-value 

CU hospital 61 (44.8%) 40 (75.5%) < 0.01* 

SWU hospital 75 (55.2%) 13 (24.5%)  

     * Statistically significant at p < 0.05 
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With respect to the reasons for the disclosure of HDS use to their doctor in the 

qualitative study, one respondent had had a positive experience with their doctor 

who had explained whether or not the HDS could be used and why. It appears 

that a respondent discloses their HDS use to their doctor when they are 

confident that their doctor would not disapprove of their use.  

After that [using HDS] my doctor said “My creatinine level was reduced”. I was glad and 

asked my doctor can I take these herbs? He said “They are fine” and told me “If you want to 

take any herbal and dietary supplements ..., you should tell me before taking them” ... I’ll 

not take herbs that my doctor tells me “I should not take because they will worsen your 

kidney function” (R6, f age 57) 

8.2.8 Reasons for not using HDS 

Amongst the non-HDS users (n=232), 87% reported that they were not planning 

to use HDS in next 12 months (n=202) and gave their reasons (see Table 8.17). 

It would seem that non-users’ reasons reflected not only their positive attitudes 

towards conventional medicines (59%), but also their negative attitudes towards 

HDS (25%). The former attitudes were that respondents trusted their doctor 

(n=24) or trusted/needed to use conventional medicines (n=47), followed by 

their doctor’s recommendation (n=43) and those CM users perceived that the 

benefits of conventional medicines were superior to HDS (n=5). The latter 

attitudes were that respondents worried about harm from HDS (n=29), doubts 

about benefits from using HDS (n=12), and that they had previously tried HDS 

but had not gained any benefit (n=6), or had suffered from harm (n=2). 

However, 27 (12%) respondents were not able to decide whether they will use 

HDS or not. Three respondents (1%) are planning to start using HDS because 

they either expect to gain benefits from HDS or can obtain HDS from their 

family. 
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Table 8.17 Reasons given for not planning to use HDS (n=202)a 

Reasons Frequency Percent 

• Patients trusted their doctor or trusted/needed to use 

conventional medicines  

71 35.1 

• Health care providersb advised that the patient should not 

use HDS  

44 21.8 

• Concerns about harm from HDSc 29 14.3 

• Don’t want to use HDS 16 7.9 

• Doubt about benefits of HDS 12 5.9 

• Taking a high number of conventional medicines  11 5.4 

• Don’t know enough information about HDSd 9 4.5 

• Had renal insufficiency, so patients concerned about harm 

from HDS 

7 3.5 

• Previously tried and experienced no benefits from HDS 6 3.0 

• Benefits of conventional medicines are superior to HDS 5 2.5 

• Patient’s relatives recommended that they should not use 

HDS 

5 2.5 

• HDS are expensive 4 2.0 

• They perceived that they are well 3 1.5 

• HDS are not available in their area 2 1.0 

• Previously experienced a decrease in renal function or other 

adverse effect from HDS 

2 1.0 

• Had many chronic diseases, so patients concerned about 

harm from HDS 

2 1.0 

• A book about kidney diseases indicated that CKD patients 

should not use HDS 

1 0.5 

• A patient need not use HDS if (s)he adheres to medication 

and dietary recommendations for CKD patients 

1 0.5 

a Respondents reported more than one reason; b Doctors or Pharmacists 
c Adverse effects of HDS, contaminated HDS, or HDS-conventional medicine interactions 
d Indications, doses, benefits, or risks of HDS  
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8.3 Discussion 

8.3.1 Key findings 

The prevalence of HDS use amongst CKD patients in Thailand was 45% (95%CI 

40%-50%). There is no clear pattern of HDS usage with only a medium level of 

adherence to conventional medicines and being a former alcohol consumer 

associated with HDS use. Herbal products used to treat illnesses were more 

frequently reported than dietary supplements, which were more frequently used 

for well-being. The majority of respondents did not disclose using HDS to their 

doctor; the most frequently reported reason being that their doctor did not ask 

them about their HDS use. Kariyat, turmeric, horse radish tree, vitamins and 

minerals were the most commonly reported HDS. Most respondents reported 

gaining benefit from HDS, whilst one-tenth reported adverse effects. From the 

survey and the qualitative study, the main reason why HDS were used by 

patients with CKD was an expectation of beneficial effects of HDS; an 

expectation which was influenced by respondents’ social network and the media. 

Thus, they were willing to try HDS and when they did, if they perceived benefits, 

they would continue using them. 

8.3.2 Comparison of the prevalence of HDS use between 

patients with CKD and the general population 

After comparing demographics between the population in this survey and the 

Thai general population, there were no differences regarding sex, education 

levels, living in urban or rural areas, smoking and drinking status.260 However, 

respondents in the present survey were older (mean + SD 66 + 13) than those 

in a study of the CKD patients in the Thai general population (mean + SD 57 + 

15).146 This may be because Ong-Ajyooth’s study screened people aged 15 or 

over, whilst in practice younger people with asymptomatic CKD do not seek a 
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diagnosis within the Thai National Health System. The mean age in the present 

study, and in a survey of the prevalence of HDS use amongst patients with CKD 

in Canada, were similar (HDS users 64 + 12; non-users 60 + 15).16 This may be 

because people who suffered from CKD will go to see a doctor when they have 

symptoms, and such patients are more likely to be older. Therefore, it would 

seem that there is no difference in age between these two countries. This 

indicates that the sample in the present study is likely to represent Thai patients 

with CKD. 

The prevalence of HDS use amongst Thai patients with CKD was 45%. This 

supports Spanner and Duncan’s survey (2005) in Canada (45%), which studied 

the prevalence of dietary supplement (DS) use, including botanical extracts in 

outpatients with CKD.16 However, the researchers used a slightly different 

definition of HDS use, i.e. current daily intake. Although the prevalence in the 

current study cannot be directly compared with previous surveys of HDS use in 

Thailand, due to the different definitions of HDS use and the different 

populations, the obtained prevalence is consistent with a survey of HDS use in 

Thai patients with chronic diseases (45%).27 The prevalence amongst patients 

with advanced CKD, in the present survey, was higher compared with a Thai 

general population survey (33%).5 However, the prevalence of HDS use amongst 

patients with CKD (29%)15 was lower than the general population (52 to 73%) in 

the US.10,35  

8.3.3 Comparison of characteristics between HDS users and 

non-users 

There were no differences in demographic characteristics between HDS users 

and non-users regarding age, sex, smoking status or education. This is 

consistent with Spanner and Duncan’s survey (2005), although the two surveys 

have different ethnic distributions in the population.16 There was no association 
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between the severity of CKD and HDS use. This differs from Spanner and 

Duncan’s survey, which reported that patients at an early stage of CKD were 

more likely to use DS; however, the survey did not compare the severity of CKD 

between Canadian HDS users and non-users. 

Although almost all HDS users combined HDS with their conventional medicines, 

there is a significant association between HDS use and adherence to 

conventional medication. Respondents having a medium level of adherence to 

conventional medication were less likely to use HDS, compared with those with 

poor adherence (OR 0.53, 95%CI 0.32-0.87). This result is consistent with 

Krousel-Wood et al. (2010)17 and Gohar et al. (2008)19 who conducted a study of 

patients with hypertension. The reason for this association, supported by the 

present qualitative study, was due to the fact that some HDS users had had 

experiences, or concerns, regarding adverse effects from using conventional 

medication, so they decreased their doses of conventional medications or 

stopped using them. Rifkin et al. found that side effects of CM were a barrier to 

adherence to CM in patients with CKD.261 Additionally, the current qualitative 

study found that four HDS users, who had negative attitudes towards CM, had 

poor adherence to CM. However, the reasons why HDS users had poor 

adherence needs to be further investigated before firm conclusions can be made. 

In contrast, there was no relationship between HDS use and high adherence to 

conventional medication in the current survey. The present qualitative study 

showed that HDS users who reported that they trusted their doctor, and did not 

have concerns about side effects of CM, had a moderate or high level of 

medication adherence. This is supported by a previous study, which also 

established the doctor-patient relationship as an important factor in adherence 

to conventional medicines.262 

Former alcohol drinkers were less likely to use HDS. However, there is a lack of 

literature describing the association between HDS use and drinking in patients 
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with chronic diseases. This finding in the present survey contrasts with the US 

national surveys of complementary and alternative medicine (CAM) users 

amongst young adults in 2000, where it was found former drinkers were more 

likely to use CAM.28 This could be due to the differing ages of the populations. 

Further studies are required to examine this association in patients with other 

chronic diseases, before firm conclusion can be made. 

8.3.4 Patterns and medical purposes of HDS use in patients 

with CKD  

The majority of the respondents in this current research reported using HDS 

daily and around one-fifth using them long-term. This may raise concerns about 

interactions between conventional medication and HDS. Well-being was a 

frequently reported reason for using HDS in patients with CKD, particularly DS 

use. This is consistent with Spanner and Duncan’s survey16; however, they did 

not specify how many of their patients used DS for CKD. The present survey 

found that the treatment of their CKD was not a frequently reported reason for 

using HDS. This is similar to Yeh’s (2006) research, which reported that the main 

purposes of herbal use in patients with cardiovascular diseases were 

musculoskeletal illnesses rather than their cardiovascular disease.58  

8.3.5 Perception of benefits and side effects from using 

HDS 

Most HDS users perceived that they gained benefit from using HDS, whilst 10% 

reported adverse effects. This is consistent with Spanner and Duncan’s survey.16 

It would seem that HDS users are more interested in positive effects rather than 

negative effects.57 Furthermore, HDS users who perceived benefits from using 

HDS were more likely to continue using them. Nine different HDS were reported 

to have improved kidney function, although there are limited clinical trials to 

demonstrate their efficacy. Astragalus membranaceus has been the only herb 
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which has been tested in clinical trials263,264 and which can slow the progression 

of diabetic nephropathy and CKD. However, these trials involved small numbers 

of people and were not blinded. Ginger, onion, turmeric, cordyceps and 

Codonopsis pilosula have been trialled in animal models to test potential for 

slowing the progression of either diabetic nephropathy or CKD;222,223,265-267 it was 

found that they had renoprotective effects via a decrease in lipid peroxidation 

(ginger and onion)223,265, renal triglyceride accumulation (turmeric)222, and 

inhibition of the proinflammatory cytokine TNF-α release (Codonopsis 

pilosula).266 Although some herbs have been reported as suitable for CKD, 

supported by clinical trials or animal models, their main effect is in slowing the 

progression of diabetic nephropathy, which is only one cause of CKD. Therefore, 

their efficacy to treat CKD resulting from other causes, such as 

glomerulonephritis and hypertension, is unknown.  

Most of the HDS, reported as being used to treat CKD, have no scientific 

evidence in either human or animal models to support their efficacy. 

Supplements include holy mushrooms, boesenbergia, spring bitter cucumber, 

jujube, roselle. Some respondents used roselle for treating CKD; however, this is 

a diuretic and there is no evidence of any effect on CKD.225 Health care providers 

need to ensure they provide factual information for patients about the lack of 

evidence of benefits to their CKD, from using some HDS. 

Regarding renal adverse effects reported by respondents, proteinuria, which 

indicates worsening kidney function, was reported as resulting from using 

protein supplements. A high protein intake is related to a decrease in renal 

function and this is likely to be why the protein supplements caused this adverse 

effect.268 River spiderwort, kariyat and wheatgrass were reported by respondents 

to increase serum creatinine. To date, there is no evidence in the literature to 

support this reported effect. The Thai National List of Essential Medicines (2011) 

suggests that, for patients with CKD, senna, java tea, roselle, Ya Hom and Ka sai 
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are not recommended119; however, the present survey found some patients 

reported using them. Additionally, turmeric, ginger and lemongrass could 

potentially harm kidneys if the patients take them at high doses or long term. 

This is because they inhibit cyclooxygenase-2, which increases blood pressure in 

glomerulus and leads to kidney injury269-272, although no patients reported this 

adverse effect in the current study. Both health care providers and patients with 

CKD should be aware of the benefits and risks of using HDS and report any 

adverse effects to the Health Product Vigilance Center in Thailand, in order to 

establish rigorous evidence. Further trials of the efficacy and safety of HDS are 

required. 

8.3.6 Reasons for, and influences on HDS use  

From both the survey and qualitative study, the most frequently cited reason for 

HDS use in Thai patients with CKD was family and friends’ recommendations, 

followed by the desire to gain benefit from using HDS, a willingness to try HDS, 

safety of HDS and experiences of adverse effects from CM. Respondents’ social 

network and the media were most frequently reported as an important influence 

on their HDS use. 

Family and friends influencing patients’ decision-making, regarding HDS use 

amongst Asian populations, is similar to other studies of CAM use in patients 

with chronic diseases in Thailand, Malaysia, Japan and Turkey.14,50,51,54,57,61 This 

is also consistent with CAM use amongst the general population in South 

Korea.45 Such behaviour could be a result of the close knit family culture in Asian 

countries. In Western countries, both patients with chronic illnesses and the 

general population used HDS, as their health care providers suggested it.16,25,58 

This may be why high numbers of HDS users with CKD in Western countries 

inform their health care providers about using HDS (55 to 67%).15,16  
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The second reason for using HDS was that HDS was perceived as supporting 

respondents’ health care needs, such as avoiding dialysis treatment. Such usage 

is because they felt hopeless, used HDS as a last resort, and expected that HDS 

would solve their health concerns, as suggested in the qualitative study. This is 

consistent with the literature.63,90,93,96 Using HDS as a last resort, and due to 

feelings of hopelessness, were more frequently reported in patients with chronic 

diseases than the general population.87,96 

Wanting to try HDS was a frequently reported reason for using HDS, which has 

been reported in the current survey and other surveys of CAM use amongst 

patients with chronic illnesses, in both Asian and Western countries.58,61,99 

Studies have suggested that the personality trait of “having an open mind” is 

linked to patients being willing to try HDS.61,99 Some respondents wanted to try 

HDS as they perceived that HDS was safe and they hoped to gain benefit as 

reported in the qualitative study. It should be emphasised that although patients 

want to try HDS, they would also monitor any HDS effects. If they perceived a 

benefit, they would continue using them; if not, they would stop using them. 

Moreover, such patients are more likely to actively search for information from 

several sources, such as the media and their social network, to decide whether 

or not to use HDS by themselves; a conclusion supported by data from the 

present qualitative study, and also supported by the literature.97  

Both the current survey and qualitative study found that the perception of HDS 

safety was less likely to influence decision-making regarding HDS use, compared 

to the perception of their benefits amongst patients with CKD. This may be 

because respondents were concerned about adverse effects of HDS. This is 

consistent with the literature.16,56,57,66,93,98 In the present qualitative study, 

patients with CKD, who were concerned about adverse effects of HDS, seemed 

to want to have consultations with their health care providers.   
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Both the survey and qualitative study found that some respondents experienced 

adverse effects from using CM, so this drove them to use HDS. This situation is 

similar to that cited in the literature, which explained that some patients were 

likely to use HDS, as they either had side effects from CM or wanted to decrease 

them.61,66 

Both the survey and qualitative study reported that the media, such as 

television, radio, etc. was a second influence on decision-making regarding HDS 

use, after family and friends’ recommendations. The qualitative study also 

showed that the media was likely to report benefits of HDS, rather than warn 

about their adverse effects, and that HDS companies used the media in order to 

advertise their products in terms of their benefits, rather than mentioning 

anything about their possible adverse effects. This is consistent with Bubela et 

al. (2008) who found that 90% of newspapers in Western countries reported the 

benefits of herbal medicine.107 In addition, a systematic review showed that the 

mass media reported positive effects of CAM, rather than any of their negative 

effects.108 This may explain why a large number of Thai respondents buy HDS 

products from HDS companies.  

8.3.7 Reasons for non-users 

Respondents who either trusted their doctor, or were advised by their doctor to 

avoid using HDS, were less likely to use HDS. It would seem that the doctor-

patient relationship influences decision-making regarding non-HDS use amongst 

Thai patients with CKD. The remaining reasons for non-use were that non-users 

were sceptical about the benefit of HDS, as well as being concerned about their 

adverse effects. This is consistent with the reasons for non-use of herbal 

medicine or CAM, based on the literature: products are ineffective, patients 

worry about their side effects and there is a lack of information about 

them.55,57,60  
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8.3.8 The non-disclosure of HDS use to their doctor 

Most HDS users in the present survey did not disclose HDS use to their doctor 

(72%). This contrasted with Western patients with CKD, where most informed 

their doctor about their HDS use (55 to 67%).15,16 This high amount of non-

disclosure found in the current survey has also been found in other Asian 

populations.98,110,111 Most frequently reported reasons of non-disclosure were 

that their doctor did not enquire, concern that the doctor may disapprove of their 

HDS use or they felt the doctor did not need to know about HDS use. These 

findings are consistent with a previous systematic review of the disclosure of 

CAM use to health care providers.273 

The qualitative study showed that although doctors asked patients about HDS 

use, one patient reported he did not want to tell his doctor about his HDS use 

because he worried about a negative response from that doctor. Another 

respondent, who had experienced such a response from his doctor in the past, 

refused to disclose HDS use to his doctor in the future. Therefore, it would seem 

that health care providers’ communication is an important factor influencing 

whether patients would disclose their HDS use to those providers.53,109 This is 

also supported by reasons for the disclosure of HDS use to a doctor; respondents 

were willing to inform their doctor about their use where they experienced a 

positive response from their doctor or were confident that their HDS use would 

not be disapproved of.        

To compare reasons for non-disclosure of HDS use between SWU and CU 

hospitals, 53% (n=40) of respondents attending the SWU hospital reported a 

reason – ‘their doctor did not ask’ - more than respondents at the CU kidney 

clinic (43 %, n=26) (p-value < 0.01). This could be because the former hospital 

had a small number of kidney consultants, so their patients were less likely to be 

asked about HDS use than the latter; where a health care team service consisted 



Chapter 8: The prevalence, patterns and reasons for HDS use 

177 

of a kidney consultant, a pharmacist and a dietician, therefore, giving more 

opportunities to be asked or discuss HDS use. 

8.3.9 HDS availability in Thailand 

Pharmacies were frequently reported as places selling HDS; a finding similar to 

Grabe and Garrison’s study (2004) in the US, so pharmacists should be aware 

that CKD could be a contraindication for some HDS. It is important to note that 

direct sale companies were frequently reported as a place for selling HDS in 

Thailand. There are limited reports about such companies selling HDS in previous 

studies in other countries.14,15 It would be a problem in HDS distribution in 

Thailand if those companies provided inaccurate information about benefits and 

risks of HDS. The Thai Health Body should closely monitor their advertising and 

enforce the medicine advertising law if companies violate that law.   

8.4 Strengths and weaknesses 

8.4.1 Strengths 

This survey is the first survey of HDS use amongst Thai patients with advanced 

CKD and therefore provides, to some extent, fundamental knowledge about 

prevalence, patterns and reasons for HDS use. Both quantitative and qualitative 

methods provide more understanding of the reasons why these patients used 

HDS. There was the large sample size in the current survey (n=421), compared 

with former surveys amongst patients with CKD (n=100-250).15,16 Advantages of 

the researcher-administered questionnaire were a high response rate (98%) and 

a low rate of missing data (less than 5%).   

The sample in this survey represented an Asian population, so this finding can be 

generalised to such populations. This is due to the fact that Asian countries share 

their self-care behaviour, particularly that people are more likely to use herbal 
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medicines, and their attitudes to health management. Several findings in the 

current survey were similar to the literature in Asian countries. For example, 

friends and family members were the main influence on HDS use.54,57,61 Also, the 

high amount of non-disclosure in the present survey was similar to the literature 

in other Asian populations.98,110,111  

8.4.2 Weaknesses 

The sample population in this survey was not randomly selected from patients 

with advanced CKD across Thailand, but was recruited at two hospitals for six 

months. This may mean that the sample is not representative of the general 

CKD patient population. However, demographic characteristics of the sample in 

this survey were similar to the Thai census in 2007 260 and the literature.16 Most 

patients with CKD in the two settings were likely to visit their doctor every 3 

months, so this period seemed to be sufficient time to approach almost all of the 

target population. 

Information about HDS use in this study relied on self-report so this approach 

may be subject to social desirability bias, such as patients not disclosing their 

HDS use as they felt it might be disapproved of. 

The use of three people to collect data may have led to differences in the way 

questions were asked; however, the assistant researchers were trained by the 

main researcher (MT) who observed the collection of their first data to ensure 

consistency. 

A cross-sectional study cannot determine the incidence of HDS use, compared 

with a cohort study. 
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8.5 Conclusions and implications 

The prevalence of HDS use in Thai patients with CKD was 45% (95%CI 40%-

50%), which is greater than the general population. This is similar to Western 

populations. Although there was no clear pattern of associations between HDS 

use and conventional medication adherence, respondents with poor adherence 

were more likely to use HDS. This may be because they had experiences of 

adverse effects from using CM. The most frequently reported reason for using 

HDS was to maintain well-being rather than treatment of CKD. However, most 

HDS reported as being used for CKD, other than Astragalus membranaceus, 

have no scientific evidence to support their efficacy from clinical trials. 

Furthermore, river spiderwort, kariyat and wheatgrass were reported to increase 

serum creatinine, but there is no literature to indicate their adverse effects. 

Therefore, further studies are needed to investigate both efficacy and adverse 

effects of HDS on renal function. 

In Thailand, the patient’s social network and the media seem to influence their 

decision making regarding HDS use, rather than HDS practitioners or health care 

providers. Most reasons for HDS use in patients with CKD were based on hoping 

to gain benefits from using HDS, and did not involve concern about HDS safety. 

Although the patients were willing to try HDS, they were likely to evaluate their 

benefits. If they did not gain any benefit, they would stop using them.  

The doctor-patient relationship appears to be a crucial factor related to non-use 

of HDS. Frequently reported reasons of the non-disclosure about HDS use were 

that their doctor did not ask about HDS use, or that HDS users were concerned 

about a negative response from their doctor. Additionally, pharmacies were 

involved in HDS distribution. Thus, health care providers should acknowledge the 

high prevalence of HDS use in patients with CKD, and therefore should always 
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ask them about HDS use, recommend and discuss whether they should use HDS, 

or not, when the patients go to see a doctor or buy HDS at pharmacies.  
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9. The association of HDS, the progression of 

CKD and its complications 

The primary and secondary objectives of this study were to determine any 

associations between HDS use and the fast progression of CKD, and any 

associations between HDS use and CKD’s complications, i.e. uncontrolled 

hyperkalemia and hyperphosphatemia. Another objective was to determine 

patterns of any other risk factors influencing CKD progression. 

9.1 Method 

9.1.1 Choice of method 

A prospective, cohort study was designed in order to determine any associations 

between exposure to HDS and the primary outcome of this study, i.e. the fast 

progression of CKD measured by a decline in estimated glomerular filtration rate 

(eGFR) over 12 months. The measurement of this outcome requires at least 3 

months.145 The present study was designed to follow this outcome over 12 

months, as the longer the follow-up period in which eGFR is measured, the more 

valid the data.11 The length of follow-up was limited by the scope of this 3-year 

PhD programme. There are advantages of this method, compared with a case-

control study; data about exposure is collected before the measurement of 

outcome and therefore is less likely to be subject to recall bias, compared with a 

case-control study.274 However, the cohort study is costly, time-consuming and 

has a high rate of loss to follow-up, as participants need to be followed up over 

long time periods. 

The target population in this cohort study was defined as Thai outpatients with 

stages 3 to 5 CKD. This study recruited from entire samples in the selected 

settings, at baseline, as these settings might not have been able to provide a 
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sufficient number of the target population, based on sample size determination, 

if samples were randomly selected.  

9.1.2 Study design 

The prospective cohort study was conducted from January 2012 to July 2013. In 

the recruitment process, 421 Thai adult outpatients with CKD, at kidney clinics in 

two teaching hospitals, were approached and consented to be research 

participants, see Chapter 8. However, it was found that three patients had 

received dialysis prior to the recruitment, and 12 patients had stage 2 CKD 

(approximately eGFR of 60-65 ml/min/1.73m2) at baseline. These patients 

(n=15) did not meet the inclusion criteria; therefore, 406 patients were enrolled 

for this one-year follow-up study, see Flowchart 9.1. 

9.1.3 Definition of variables and outcomes 

Exposure and non-exposure to HDS 

The index date was defined as the day that the survey took place. The exposed 

group was defined as current, regular herbal users and/or dietary supplement 

users, i.e. patients taking herbs and/or dietary supplements at least three times 

a week in the last month before the index date. There was no literature defining 

how the frequency of exposure is linked to a decline in kidney function, so this 

definition was adapted from literature on conventional medication-induced 

nephropathy, where non-steroidal anti-inflammatory drugs lead to end-stage 

renal disease.275,276 The exposed group included the use of all types of HDS, 

rather than specific ones, due to the limited number of patients in the exposed 

group and the limited evidence regarding which Thai herbal medicines may affect 

kidney function.  

The unexposed group was defined as those who had never taken herbs and/or 

dietary supplements (non-users of herbal and dietary supplements), or who had 
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stopped using them before the month prior to the index date (former users of 

herbal and dietary supplements), or who had taken them less than three times 

per week in the previous month prior to the index date (occasional or rare users 

of herbal and dietary supplements). 

Flowchart 9.1 Schematic diagram of the cohort study 
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The primary outcome 

The primary outcome of this study, the dependent variable, was classified as 

‘fast progression of CKD’. Fast progression of CKD was defined as either a 

decline in eGFR of at least 5 ml/min/1.73m2/year11,145 or initiated renal 

replacement therapy during the follow-up period. Dichotomous variables of the 

dependent variable were ‘yes’ meaning patients having the fast progression of 

CKD and ‘no’. This definition differed from the first definition in sample size 

determination, see Chapter 6, because the initiation of renal replacement 

therapy during the follow-up is likely to be due to the fast progression of CKD.  

There are various definitions of ‘fast progression’ in clinical practice and 

literature11,158,161,184, which related to, and were based upon, -3, -4 or -5 

ml/min/1.73 m2/year. To test the robustness of the results, sensitivity analyses 

regarding various cut-off points of a decline in eGFR over a year were performed. 

An eGFR level was calculated from serum creatinine using the Thai Modification 

of Diet in Renal Disease (MDRD) equation, including the Thai coefficient, which is 

1.129.183 This equation was 375.5 X serum creatinine(-0.848) X Age(-0.364) X 0.712 

(if female). This equation estimated eGFR has been recommended by the 

National Kidney Disease Education Program in the US, the NICE guideline for 

CKD in the UK and the Thai guidelines for CKD.12,145,181 The level of serum 

creatinine related to acute kidney injury, as reported by a doctor, was excluded 

as the MDRD equation precisely estimates GFR under stable kidney function. This 

equation should be used with caution when patients are aged over 70, due to 

underestimate GFR. 

Measurement of serum creatinine in the current study was part of the normal 

care of CKD patients, and was analysed by the hospital laboratory service as 

usual. The testing was therefore subject to the normal quality standards in the 

hospitals and can be considered valid measures of the outcome. 
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A rate of decline in eGFR over 12 months, for an individual, was estimated using 

a slope of a best fit linear regression line, which was plotted on a graph, i.e. 

eGFR levels and time, for each respondent as recommended by the KDOQI 

guideline (2002).158 At least three measures of eGFR over a year, for each 

respondent, were plotted in order to minimise imprecise rates of decline in 

eGFR.145,158   

The secondary outcomes 

Uncontrolled hyperkalemia and hyperphosphatemia were the secondary 

outcomes in this study. These outcomes were chosen as some HDS contains 

potassium or phosphate, which may cause such complications. Uncontrolled 

hyperkalemia was defined as patients having more than 5.0 mEq/L (mmol/l) of 

mean level of serum potassium over a year.277 A cut-off point of uncontrolled 

hyperphosphatemia is shown in Table 9.1.186 A mean of this level over a year, 

which was more than such values in this table, was defined as uncontrolled 

hyperphosphatemia.  

Table 9.1 Definition of uncontrolled hyperphosphatemia 

Stages of CKD Serum levels of phosphate 

3-4 > 4.6 mg/dL (0.87-1.49 mmol/L) 

5  > 5.5 mg/dL (1.13-1.78 mmol/L) 

Variables known to influence the progression of CKD and the secondary 

outcomes 

Known risk factors for the progression of CKD are: being male, obesity, smoking, 

existing proteinuria, uncontrolled blood pressure, hypertension, diabetes, 

hyperlipidaemia, high protein consumption, and taking nephrotoxic agents, such 

as nonsteroidal anti-inflammatory drugs (NSAIDs), cyclo-oxygenase-2 inhibitors 

(COX-2 inhibitors), and aspirin.157,158,167 Factors related to uncontrolled 

hyperkalemia and hyperphosphatemia are: high potassium and phosphate 
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intake, or received treatment of hyperkalemia and hyperphosphatemia, together 

with their associated medication-induced complications, such as angiotensin-

converting enzyme inhibitors (ACEIs) and/or angiotensin II receptor antagonists 

(ARBs) related to hyperkalemia.278 These variables are defined below. 

Age was defined as aged 60 years and over. This cut-off point influences a 

susceptibility to CKD, because people aged 60 years and older have a decrease 

in renal function compared to those aged less than 60 years.279 

Obesity at baseline was defined in the Thai population as 27 kg/m2 of body mass 

index (BMI), or over, in men and 25 kg/m2 of BMI, or over, in women280 in the 

last 3 months before the index date. This definition differs from the cut-off 

values for obesity in Caucasian populations, which is defined as 30 kg/m2 or 

more.281 This is because the Thai population has a different body fat distribution 

compared with Western populations. 

Smoking status at baseline was classified as current, former or non-smokers. 

Current smoking was defined as a person who had smoked in the last 5 years 

before the index date; meanwhile former smoking was defined as a person who 

had quit more than 5 years before the index date.282 A non-smoker was a person 

who had never smoked. These criteria were chosen because Yacoub’s study 

defined current smoking as above and found it associated with CKD.282 

Existing proteinuria at baseline was defined based on the Thai guideline for CKD 

management in 2009 and the National Kidney Foundation Kidney Disease 

Outcomes Quality Initiative (NKF-KDOQITM) in 2002 and 2007 as follows.12,187,283 

A person who has one of these criteria is defined as having proteinuria.  

1. 24-hour urinary protein excretion rate over 300 mg/ 24 hour in the last 3-6 

months before the index date.12 

2. A protein and creatinine ratio (PCR) more than 500 mg/g creatinine in the 

last 3-6 months before the index date.12 
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3. An albumin and creatinine ratio (ACR) more than 300 mg/g.12,187 

4. At least 2+ urine dipstick protein measurements for diabetic patients in the 

last 3-6 months before the index date or at least 1+ of urine dipstick protein 

measurement for non-diabetic patients in the last 3-6 months before the 

index date.12,283  

The Thai guideline for CKD management has recommended testing proteinuria 

every 6 months for patients with stage 3 CKD and every 3 months for patients 

with stages 4 to 5 CKD.12 The measurement of proteinuria using a dipstick test, 

recommended by the NKF-KDOQITM in 2002 and the Thai guideline for CKD 

management in 2009, differs from the NICE guideline for CKD in 2008 which 

preferred using the albumin-to-creatinine ratio (ACR).145 This is because the Thai 

guideline was established based on medical facilities in Thailand, evidence of 

cost-effectiveness and clinical outcomes.  

Uncontrolled blood pressure at baseline was defined as patients having blood 

pressure of more than 130/80 mmHg in the last 3 months before the index 

date.12,284 Hypertension was defined as either hypertension diagnosed by a 

doctor or receiving antihypertensive agents.  

Dyslipidaemia or diabetes was defined as patients who have been diagnosed with 

dyslipidaemia or diabetes. Uncontrolled low-density lipoprotein (LDL) cholesterol 

was defined as more than 100 mg/dl (2.59 mmol/l) of a LDL cholesterol level, 

which related to the progression of CKD. Likewise, more than 7% of glycated 

haemoglobin (A1C) is associated with CKD progression.11 A level of A1C and LDL 

cholesterol at baseline were defined as such levels measured in the last 3 - 6 

months before the index date because these levels are measured every 6 

months, as recommended by the Thai guideline for CKD (2009).12 

Moderate to high protein consumption at baseline was defined as patients taking 

a moderate to high protein diet, as measured in the last 14 days before the 
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index date, by using the Restriction of Protein, Potassium, Phosphate and Salt 

diet questionnaire in pre-dialysis patients (RPPPS). This approach yielded a 

measurement of moderate to high potassium and phosphate consumption at 

baseline, which were factors related to the secondary outcomes. 

Exposure and non-exposure to nephrotoxic agents at baseline, i.e. NSAIDs, COX-

2 inhibitors or aspirin, was defined as follows. The exposed group was defined as 

a person taking them in the last month before the index date (current users)276; 

whilst the unexposed group were defined as those taking 20 tablets or less 

during their lifetime (non-users), or those who stopped taking them for at least a 

month before the index date (former users).285,286  

The use of loop diuretics, ACEIs or ARBs at baseline, was defined as a person 

who had been prescribed such medicines in the last 3 months before the index 

date. These medications are likely to be prescribed for patients with CKD and 

may induce hypokalemia or hyperkalemia. Receiving treatment for hyperkalemia 

at baseline was defined as those who had received prescribed sodium or calcium 

polystyrene sulfonate in the last 3 months before the index date. Receiving 

treatment for hyperphosphatemia, at baseline, was defined as those who had 

received prescribed phosphate binders in the last 3 months before the index 

date. 

9.1.4 Data collection 

At baseline, risk factors related to the outcomes and the outcome data were 

collected by surveying and extracting data from medical notes using the 

researcher-administered questionnaire and data extraction sheet, see 

Appendices 5 and 6. Independent variables, including the exposure, tested for a 

relationship with the progression of CKD and its complications are: age, sex, 

obesity, smoking status, history of diabetes, and hypertension, existing 

proteinuria, NSAIDs, COX-2 inhibitors, and aspirin, blood pressure, A1C, and LDL 
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cholesterol levels, degree of protein, potassium, and phosphate intake, use of 

loop diuretics, ACEIs, or ARBs, and treatment of hyperkalemia, and 

hyperphosphatemia. The outcomes of this study, i.e. eGFR levels, serum levels 

of potassium and phosphate, were extracted from medical notes. 

In the follow-up period, data of the outcomes were extracted from medical notes 

over a year using a structured questionnaire, see Appendix 7. All respondents 

were interviewed over the telephone regarding their HDS use in the twelfth 

month of their involvement, using a questionnaire, see Appendix 7. This 

information was to support the results of any associations between HDS use and 

the progression of CKD. Telephone interviews were used, as they were more 

convenient, cheaper and took less time than face-to-face interviews. Telephone 

interviews are suitable for short questions on non-sensitive subjects.287 In this 

case, the respondents had already taken part in the baseline data collection and 

had completed a shortened version of the questionnaire, which asked about their 

HDS use since the baseline survey. The respondents had supplied their 

telephone numbers for the purpose of further contact. 

Data was coded and entered into IBM SPSS software version 19.0. To validate 

this process, frequencies of categorical variables were performed and checked in 

order to identify inaccurate codes. A total of 5 errors were found in 16,422 

variables (46 variables and 357 respondents) and these errors were rectified. 

Numerical variables were checked according to their range. Some numbers fell 

outside the expected range, which were checked against the original records, 

and no errors were found. Ten percent of the questionnaires (n = 33) were 

randomly selected using Microsoft Excel software and these questionnaires were 

checked against the database in the IBM SPSS software version 19.0. This 

database had 100 variables per respondent. A total of 17 errors were found in 

35,700 variables (0.05%). These errors were rectified.  
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Regarding consistency checks, variables related to other variables were checked 

for their consistency. For instance, body mass index and obesity. Sixteen errors 

(0.12%) were found in 12,852 variables (36 variables and 357 respondents) and 

were rectified.  

9.1.5 Statistical analyses 

Descriptive analyses were performed and presented as frequencies and 

percentages. Potential confounding factors related to the exposure or the 

primary outcome – the fast progression of CKD based on literature, step one: 

univariate analyses between the exposure and the potential confounding factors 

at baseline were tested using Chi-squared tests in order to ascertain any 

associations between the exposure and the potential confounding factors. These 

factors at baseline were age, sex, smoking status, obesity, proteinuria, degree of 

protein intake, hypertension, diabetes, dyslipidaemia, severity of CKD, controlled 

blood pressure, A1C, LDL cholesterol, use of NSAIDs, aspirin or COX-2 inhibitors, 

and the level of adherence to prescribed conventional medication.  

Step two, univariate analyses between the exposure at baseline, including the 

potential confounding factors and the dependent variable – the fast progression 

of CKD at the end point were performed using Chi-squared tests and calculating 

unadjusted odds ratios. Tests were 2-tailed and a p-value < 0.05 was considered 

statistically significant. This step aimed to identify the potential confounding 

factors related to the dependent variable.  

The final step, that of multiple logistic regression analysis, was included the 

exposure and the statistically significant confounding factors from the step one 

and two in order to select the potential confounding factors. This step is 

presented as adjusted odds ratio of the exposure after controlling each potential 

confounding factor from step one and two. If a difference between the 

unadjusted odds ratio of the exposure associated with the outcome from step 
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two and the adjusted odds ratio from multiple logistic regression analysis is at 

least 10%, this means that such factors are likely to be confounding factors in 

the association between the exposure and the outcome. As a result, that factor 

was included in building the model of association between the exposure and the 

outcome in order to control the confounding factor.288 

If the dataset, a decline in eGFR over 12 months, had normal distribution, a 

comparison of mean decline in eGFR amongst variables using a t-test was 

performed in respondents who had not received dialysis during the follow-up 

period. Those with initiated renal replacement therapy could not be tested on 

this outcome as their eGFR did not represent their kidney function. 

The secondary outcomes, i.e. uncontrolled hyperkalemia and 

hyperphosphatemia, were analysed only amongst respondents who did not 

initiate dialysis therapy as this therapy increases excretion of potassium and 

phosphate from the body. Univariate analyses tested any associations between 

the exposure and dichotomous dependent variables – controlled and 

uncontrolled hyperkalemia and hyperphosphatemia - using Chi-squared tests. 

Potential confounding factors related to these dependent variables were tested 

using Chi-squared tests and unadjusted odds ratios. Factors related to worsening 

hyperkalemia, based on the literature, were moderate to high potassium intake, 

treatment of hyperkalemia, use of loop diuretics and use of ACEIs or ARBs. 

Factors related to worsening hyperphosphatemia, based on literature, were 

moderate to high phosphate intake and treatment of hyperphosphatemia. 

Multiple logistic regression analyses of association between the exposure and the 

secondary outcomes included the exposure and all potential confounding factors, 

based on the literature as above, in order to explore effects of each factor. The 

unadjusted and adjusted odds ratios of the exposure related to the outcomes 

were compared. If they have a difference of at least 10%, this means that such 



Chapter 9: The association of HDS, the progression of CKD and its complications 

192 

factors are confounding factors of the associations between the exposure and the 

outcomes.   

Multiple sensitivity analyses were performed in order to test the robustness of 

the association between HDS and the primary outcome. Firstly, four cut-off 

points of a decline in eGFR over a year, defined as ‘fast progression of CKD’ were 

classified based on literature and the nature of the dataset in this study, which 

were mean plus a quarter of the standard deviation (SD), mean plus a half of the 

SD, and mean plus the SD. Univariate analyses between variables and these cut-

off points were performed by Chi-squared tests and were compared. Secondly, 

different causes of CKD influenced the various rates of a decline in eGFR over a 

year.158 For example CKD resulting from glomerular diseases, HIV, cirrhosis and 

cancer had a different rate of a decline in eGFR over a year, compared with CKD 

caused by diabetes and hypertension. This may affect the primary outcome – the 

fast progression of CKD. Associations of the fast progression of CKD with the 

exposure between all respondents and those who did not have glomerular 

diseases, HIV, cirrhosis and cancer were analysed using Chi-squared tests and 

compared.  

Finally, both exposed and unexposed groups may have changed their HDS use 

during the follow-up period, so whether there was consistent exposure or non-

exposure to HDS over a year needed to be explored, together with their 

association with the primary outcome, compared with both groups at baseline. 

The telephone interview in the twelfth month collected data about the use of 

HDS during the follow-up, and information was then classified into consistent 

exposure and non-exposure to HDS. Consistent exposure was defined as 

respondents exposed to HDS at least three times a week at baseline and over 12 

months. Consistent non-exposure was defined as the non-users, former HDS 

users or the occasional users of HDS at baseline and over 12 months. 
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Associations of the fast progression of CKD between the consistent exposure and 

non-exposure were performed using Chi-squared tests and compared. 

9.2 Results 

9.2.1 Demographic characteristics 

Four hundred and six patients were enrolled in this one-year follow-up study. 

Forty-nine patients (12%) left the study: 30 (7.4%) due to deaths; 16 (3.9%) 

loss to follow-up and 3 (0.7%) being referred to another hospital. Reasons for 

death were unknown. Three-hundred and fifty-seven patients were followed-up 

over 12 months and 27 patients (8%) started to receive dialysis during the 

follow-up period. Respondents had a mean age of 66 years with a standard 

deviation (SD) of 13, and 55% were women, see Table 9.2. Mean BMI and mean 

eGFR at baseline were 25.0 + 4.9 kg/m2 and 39 + 12 ml/min/1.73 m2. Thirty-

two respondents aged over 70 years (8%) had eGFR at baseline of 50 – 59 

ml/min/1.73m2, which may be underestimated due to a limitation of the MDRD 

equation. At least 60% had diabetes and hypertension. Seventeen percent 

(n=62) had glomerular disease. A small number of the patients had polycystic 

kidney disease (n=7, 1.9%), cirrhosis (n=7, 1.9%) or human immunodeficiency 

virus (HIV) infection (n=4, 1.1%).  
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Table 9.2 Characteristics of respondents at baseline (n=357) 

Characteristics Frequency Percent Missing data 

Age   - 

   < 60 114 31.9  

   > 60 243 68.1  

Male 162 45.4 - 

Smoking   - 

   Never smoked 233 65.3  

   Former smoker 106 29.7  

   Current smoker 18 5.0  

Alcohol consumption   1 (0.3%) 

   Never  207 58.1  

   Former drinker 130 36.5  

   Current drinker 19 5.3  

Obesitya 139 40.6 15 (4.2%) 

Stage of CKDb   - 

   3 a (eGFR = 45-59) 125 35.0  

   3 b (eGFR = 30-44) 138 38.7  

   4 (eGFR = 15-29) 85 23.8  

   5 (eGFR < 15) 9 2.5  

Comorbidities   - 

   Hypertension 333 93.3  

   Dyslipidaemia 313 87.7  

   Diabetes 213 59.7  

   Heart disease 100 28.0  

   Cancer 31 8.7  

Existing proteinuria 163 52.1 44c (12.3%) 

Degree of protein intaked   - 

   Low 203 56.9  

   Medium 129 36.1  

   High 25 7.0  

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

a Obesity was defined in the Thai population as 27 kg/m2 of body mass index (BMI) or over in men 
and 25 kg/m2 of BMI or over in women.280 
b Stage of CKD was defined based on the KDIGO guideline 201211 and the NICE guideline for CKD 
2008.145 
c Respondents were not measured.  
d Protein intake was assessed using the Restriction of Protein, Potassium, Phosphate and Salt diet 
questionnaire    

At baseline, patients were taking an average of 8 + 3 prescribed, conventional 

medications (range 2-20). At least half of the patients received both anti-diabetic 

medications and lipid-lowering drugs, whilst at least a quarter took ACEIs and/or 
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ARBs, which can slow the progression of CKD, particularly in diabetic 

nephropathy and kidney diseases with proteinuria, see Table 9.3. Regarding the 

use of nephrotoxic agents, a small number of patients took NSAIDs (6%) or 

COX-2 inhibitors (3%). Only one patient regularly and currently took NSAIDs 

(0.3%), whilst 6% reported intermittent use. Forty percent received aspirin for 

cardiovascular diseases and most of them took aspirin 81 mg daily (89%), which 

is available in Thailand. 

There were three patterns of HDS use in the present study. Firstly, respondents 

who have always taken HDS; this study shows 17% of all patients (n=62) 

continued to regularly take HDS during the follow-up. Secondly, 50% (n=177) 

did not take them at all. Finally, some respondents took HDS on and off. Twenty-

nine percent of respondents currently and regularly took HDS at baseline, which 

was the exposed group (n=102). Of this group, 26 patients (25%) stopped using 

supplements during the follow-up period. Amongst the unexposed group 

(n=255), 10 patients (4%) started using HDS regularly during the follow-up 

period.  
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Table 9.3 HDS and medication use at baseline (n=357) 

The use Frequency Percent 

HDS use   

   Non-use 191 53.5 

   Current and regular use 102 28.6 

   Current and occasional use 34 9.5 

   Former use 30 8.4 

The use of NSAIDs   

   Non-use 298 83.5 

   Current use 21 5.9 

   Former use 38 10.6 

The use of COX-2 inhibitors   

   Non-use 330 92.4 

   Current use 11 3.1 

   Former use 16 4.5 

Aspirin use   

   Non-use 207 58.0 

   Current use 141 39.5 

   Former use 9 2.5 

Prescribed medication adherence*   

   Low 89 24.9 

   Medium 172 48.2 

   High 96 26.9 

Use of prescribed medications related to CKD management and its complications 

   ACEIs 86 24.1 

   ARBs 125 35.0 

   Lipid-lowering drugs 278 77.9 

   Anti-diabetic medications 175 49.0 

   Erythropoietin 73 20.4 

   Iron supplement 114 31.9 

   Folic acid 159 44.5 

   Vitamin B 1-6-12 66 18.5 

   Loop diuretics 97 27.2 

   Kayexalate or calcium polystyrene sulfonate 70 19.6 

   Phosphate binders 112 31.4 

   Sodamint 86 24.1 

   Hypouricemic agents 113 31.7 

* Medication adherence was measured using the Thai version of the 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 
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Amongst the 330 respondents who were not initiated into dialysis therapy during 

the follow-up period, the median number of eGFR measurement over a year was 

5 times (range 3-12) and the median follow-up period was 12 months (range 9-

16). Mean decline in eGFR and SD was 2.09+7.58 ml/min/1.73m2/year, see 

Figure 9.1. The distribution of change in eGFR over 12 months was not normal 

as tested by Kolmogorov-Smirnov analysis (p-value < 0.01), so comparison of 

mean change in eGFR over one year, between the exposed and unexposed 

groups, was not performed. Median change in eGFR over one year, between the 

exposed and unexposed groups, was -2.32 and -1.86 ml/min/1.73 m2/year, 

respectively. There was no difference in these median between two groups (p-

value = 0.72) tested by Mann Whitney U test.  

Figure 9.1 The distribution of change in eGFR over a year (n=330) 
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Table 9.4 Distribution of changes in rates of eGFR over a year (n=330) 

Changes in rates of eGFR over a year 

(ml/min/1.73m2/year) 

Frequency Percent 

   > -10 31 9.4 

   -6 to -10 59 17.9 

   -1 to -5 107 32.4 

   0 28 8.5 

   1 to 5 73 22.1 

   6 to 10 20 6.1 

   > 10 12 3.6 

 

Table 9.5 Laboratory results at baseline (n=357) 

Laboratory results at baseline Frequency Percent Non-

measurement 

Controlled blood pressure (BP < 130/80) 114 32.2 3* (0.9%) 

A1C**   142 (39.8%) 

   < 7% 117 54.4  

   > 7% 98 45.6  

LDL cholesterol**   43 (12.0%) 

   < 100 mg/dl 155 49.4  

   > 100 mg/dl 159 44.5  

Hyperkalemia 61 17.7 12 (3.4%) 

Hyperphosphatemia 18 7.0 100 (28.0%) 

Percent was calculated using an absolute number of respondents, which was not included a number 
of missing data. 

* missing data 

** The cut-off point based on KDIGO guideline 201211 

Less than half of the patients achieved their target of blood pressure and low-

density lipoprotein (LDL) cholesterol at baseline, see Table 9.5. Less than 20% 

had hyperkalemia or hyperphosphatemia at baseline. There was a high number 

of the non-measurement of serum levels of phosphate at baseline (28%): 60 

(18%) respondents had the non- measurement of such electrolytes over one 

year. The total number of respondents regarding such measurement over one 

year was 330, as dialysis influences excretion of potassium and phosphate. As a 

result, patients receiving dialysis had invalid serum levels of potassium and 

phosphate and these patients were not included in the analyses of the secondary 



Chapter 9: The association of HDS, the progression of CKD and its complications 

199 

outcomes of this study, uncontrolled hyperkalemia and hyperphosphatemia. 

Comparing between the exposure and the non-measurement of serum levels of 

potassium and phosphate tested by Chi-squared tests is shown in Tables 9.6 and 

9.7.  

Table 9.6 Comparison between the exposure and the non-measurement of 

serum levels of potassium 

Exposure to HDS The non-measurement of serum levels of 

potassium at baseline (n=357) 

X2 value p-value 

 Yes No   

Yes 8 (66.7%) 94 (27.2%) 8.83 < 0.01* 

No 4 (33.3%) 251 (72.8%)   

 The non-measurement of serum levels of 

potassium over one year (n=330) 

  

 Yes No   

Yes 1 (50.0%) 97 (29.6%) 0.40 0.53 

No 1 (50.0%) 231 (70.4%)   

* Statistical significance at p-value < 0.05 

The exposed group had a higher number of the non-measurement of serum 

potassium levels at baseline (67%) than the unexposed group (33%) (p-value < 

0.01); however, there was no difference in such data over one year, see Table 

9.6.  
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Table 9.7 Comparison between the exposure and the non-measurement of 

serum levels of phosphate 

Exposure to HDS The non-measurement of serum levels 

of phosphate at baseline (n=357) 

X2 value p-value 

 Yes No   

Yes 30 (30%) 72 (28%) 0.14 0.71 

No 70 (70%) 185 (72%)   

 The non-measurement of serum levels 

of phosphate over one year (n=330) 

  

 Yes No   

Yes 18 (30%) 80 (29.6%) 0.003 0.96 

No 42 (70.0%) 190 (70.4%)   

 

There was no difference in the non-measurement of serum phosphate levels 

between the exposed and unexposed groups at baseline and over one year, see 

Table 9.7.  

There were 65 different types of HDS amongst the exposed group, see Tables 

9.8 and 9.9. Ten respondents in the exposed group (10%) did not remember or 

know the ingredients of their HDS. The three most frequently used HDS were 

turmeric, a mixture of botanical extracts, and horse radish tree. Regarding the 

dosage regimen of HDS, senna was used in the recommended dose for a general 

population, as well as the two Thai folk remedies: ‘Ka sai’ and ‘Ya hom’. One 

patient used a high dose vitamin C and others used 250-500 mg/day of vitamin 

C.   
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Table 9.8 Types of herbal medicine used in the exposed group (n=102) 

Name of HDS Frequency 

Turmeric (Curcuma longa) 12 

A mixture of botanical extracts* 9 

Horse radish tree (Moringa oleifera) 8 

Ginseng or coffee contained ginseng 6 

Boesenbergia (Boesenbergia rotunda) 5 

Different types of mushrooms, such as holy or shiitake mushrooms 4 

Garlic 4 

River spiderwort (Tradescantia fluminensis) 4 

Mixed Thai traditional herbs called  ‘Ka sai’ 3 

Tea for diuretic effects, such as java tea, babbler’s bill leaves 3 

Tinospora crispa 3 

Aloe vera 2 

Bamboo grass (Tiliacora triandra) 2 

A mixture of Jujube and roselle 2 

Mixed Thai traditional herbs called  ‘Ya hom’ 2 

A mixture of Boesenbergia, ocimum and honey 1 

Cinnamon 1 

Veld grape (Cissus quadrangularis) 1 

Clerodendrum petasites 1 

Echinochloa spp. 1 

Gynura procumbens 1 

Kaffir lime 1 

Lemongrass 1 

Blue plea (Clitoria ternatea) 1 

Malva nut (Scaphium scaphigerum) 1 

A mixture of bamboo grass, blue plea and pandanus palm 1 

Mixed Thai traditional herbs called  ‘Ya khom’ 1 

Spirulina 1 

Senna 1 

Gac fruit (Momordica cochinchinensis) 1 

Chinese folk remedy - Cordyceps, Angelica sinesis, deer antler velvet, 

five flavour berry (Schisandra chinensis) and cinnamon 

1 

Chinese folk remedy - Holy mushroom, cordyceps, ginseng, goji berry 1 

Helicteres isora 1 

Kariyat (Andrographis paniculata) 1 

Lotus seed 1 

Ivy gourd (Coccinia grandis) 1 

A mixture of boesenbergia, mint, galanga, onion, lemongrass, kaffir 

lime leaves and lime leaves 

1 

Lemongrass, kaffir lime leaves, mango, yardlong bean, carrot, 

wildbetal leafbush (Piper sarmentosum) and pomelo 

1 

Thai folk remedy called ‘Tri pala’ – Phyllanthus emblica, Terminalia 

belerica and Terminalia chebula  

1 

* some products contained cereal 
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Table 9.9 Types of dietary supplement used in the exposed group (n=102) 

Name of dietary supplements Frequency Name of dietary supplements Frequency 

Fish oil  7 Calcium supplement  2 

Protein supplement 7 Vitamin B 2 

Germ oil 6 Beta - glucan 1 

Essence of chicken drink  5 Bee pollen  1 

Rice bran oil 5 Chlorophyll 1 

Vitamin C 5 Cod liver oil 1 

Gingko 4 Chondroitin  1 

Multiple vitamin  3 CoQ10 1 

Swiftlet’s nest drink 3 Glucosamine 1 

Vitamin E 3 Omega-3 1 

Wheatgrass 3 Lecithin 1 

Virgin cold pressed coconut oil  2 Zinc 1 

A product contained vitamins, 

minerals and botanical 

extracts 

3 A product contained vitamins, 

minerals and cereal 

1 

To compare the demographics between the included group and the group of 

drop-out, including deaths, the group of drop-out controlled their blood pressure 

better than the included group (p-value < 0.05), see Table 9.10. Any differences 

of other factors, in either group, were not found. 
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Table 9.10 Similarities and differences of demographics at baseline between the 

included group and the group of drop-out (n=406)  

Variables The included group 

(n=357) 

The group of drop-out 

(n=49) 

X2 value p-value 

Exposure to HDS   2.26 0.13 

   Yes 102 (28.6%) 9 (18.4%)   

   No 255 (71.4%) 40 (81.6%)   

Age   3.75 0.05 

   < 60 114 (31.9%) 9 (18.4%)   

   > 60 243 (68.1%) 40 (81.6%)   

Sex   0.22 0.63 

   Male 162 (45.4%) 24 (49.0%)   

   Female 195 (54.6%) 25 (51.0%)   

Current smoking   0.10 0.75 

   No 339 (95.0%) 46 (93.9%)   

   Yes 18 (5.0%) 3 (6.1%)   

Obesity (n=342) (n=44) 1.27 0.26 

   No  203 (59.4%) 30 (68.2%)   

   Yes 139 (40.6%) 14 (31.8%)   

Existing proteinuria (n=313) (n=38) 0.30 0.58 

   No 150 (47.9%) 20 (52.6%)   

   Yes 163 (52.1%) 18 (47.4%)   

Degree of protein intake   2.78 0.09 

   Low 203 (56.9%) 34 (69.4%)   

   Moderate to high 154 (43.1%) 15 (30.6%)   

Hypertension   0.79 0.37 

   No 24 (6.7%) 5 (10.2%)   

   Yes 333 (93.3%) 44 (89.8%)   

Diabetes   0.04 0.83 

   No 144 (40.3%) 19 (38.8%)   

   Yes 213 (59.7%) 30 (61.2%)   

Dyslipidaemia   0.18 0.67 

   No 44 (12.3%) 5 (10.2%)   

   Yes 313 (87.7%) 44 (89.8%)   

eGFR (ml/min)   2.88 0.41 

   45-59 125 (35.0%) 21 (42.9%)   

   30-44 138 (38.6%) 13 (26.5%)   

   15-29 85 (23.8%) 14 (28.6%)   

   < 15 9 (2.6%) 1 (2.0%)   

Controlled blood 

pressure 

(n=354) (n=49) 5.48 0.02* 

   No 234 (66.1%) 24 (49.0%)   

   Yes 120 (33.9%) 25 (51.0%)   
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Table 9.10 (continued) 

Variables The included group 

(n=357) 

The group of drop-out 

(n=49) 

X2 

value 

p-value 

A1C (n=215) (n=34) 0.23 0.63 

   < 7 117 (54.4%) 20 (58.8%)   

   > 7 98 (45.6%) 14 (28.6%)   

LDL cholesterol (n=314) (n=48) 0.79 0.37 

   < 100 155 (49.4%) 27 (56.3%)   

   > 100 159 (50.6%) 21 (43.7%)   

Current use of NSAIDs or COX-2 inhibitors  0.26 0.61 

   Yes 21 (5.9%) 2 (4.1%)   

   No 336 (94.1%) 47 (95.9%)   

Current use of aspirin   1.61 0.20 

   Yes 141 (39.5%) 24 (49.0%)   

   No 216 (60.5%) 25 (51.0%)   

Prescribed, conventional medication adherence**  0.30 0.58 

   Low 89 (24.9%) 14 (28.6%)   

   Medium to high 268 (75.1%) 35 (71.4%)   

* Statistical significance at p-value < 0.05 
** Medication adherence was measured using the Thai version of the 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 

9.2.2 The association between risk factors and the 

progression of CKD 

To test the potential confounding factors at baseline related to the exposure 

using Chi-squared tests, indicated there were no differences in the factors 

between people exposed and unexposed to HDS at baseline, with two 

exceptions: the use of NSAIDs or COX-2 inhibitors, and adherence to prescribed, 

conventional medication, see Table 9.11. The exposed group was more likely to 

take NSAIDs or COX-2 inhibitors (unadjusted OR 3.64, 95%CI 1.49-8.94) and 

have a low level of prescribed medication adherence, as compared to the 

unexposed group (unadjusted OR 1.7, 95%CI 1.02-2.83).     
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Table 9.11 Comparison of demographics and factors related to the progression of 

CKD between exposed and unexposed groups at baseline (n=357) 

Variables at baseline Exposure to HDS 

(n=102) 

Non-exposure 

(n=255) 

X2 value p-value 

Age   0.74 0.39 

   < 60 36 (35.3%) 78 (30.6%)   

   > 60 66 (64.7%) 177 (69.4%)   

Sex   < 0.01 0.95 

   Male 46 (45.1%) 116 (45.5%)   

   Female 56 (54.9%) 139 (54.5%)   

Current smoking   0.21 0.65 

   No 96 (94.1%) 243 (95.3%)   

   Yes 6 (5.9%) 12 (4.7%)   

Obesity (n=99) (n=243) 0.83 0.36 

   No  55 (55.6%) 148 (60.9%)   

   Yes 44 (44.4%) 95 (39.1%)   

Existing proteinuria (n=84) (n=229) 1.47 0.23 

   No 45 (53.6%) 105 (45.9%)   

   Yes 39 (46.4%) 124 (54.1%)   

Degree of protein intake   0.50 0.48 

   Low 55 (53.9%) 148 (58.0%)   

   Moderate to high 47 (46.1%) 107 (42.0%)   

Hypertension   3.26 0.07 

   No 3 (2.9%) 21 (8.2%)   

   Yes 99 (97.1%) 234 (91.8%)   

Diabetes   < 0.01 0.97 

   No 41 (40.2%) 103 (40.4%)   

   Yes 61 (59.8%) 152 (59.6%)   

Dyslipidaemia   0.31 0.57 

   No 11 (10.8%) 33 (12.9%)   

   Yes 91 (89.2%) 222 (87.1%)   

eGFR (ml/min)   1.88 0.59 

   45-59 40 (39.2%) 85 (33.3%)   

   30-44 39 (38.2%) 99 (38.8%)   

   15-29 20 (19.6%) 65 (25.5%)   

   < 15 3 (3.0%) 6 (2.4%)   

Controlled blood pressure (n=101) (n=253) 0.65 0.42 

   No 70 (69.3%) 164 (64.8%)   

   Yes 31 (30.7%) 89 (35.2%)   

A1C (n=64) (n=151) 0.42 0.51 

   < 7 37 (57.8%) 80 (53.0%)   

   > 7 27 (42.2%) 71 (47.0%)   

LDL cholesterol (n=86) (n=228) 0.02 0.89 

   < 100 43 (50.0%) 112 (49.1%)   

   > 100 43 (50.0%) 116 (50.9%)   
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Table 9.11 (continued) 

Variables at baseline Exposure to HDS 

(n=102) 

Non-exposure 

(n=255) 

X2 value p-value 

Current use of NSAIDs or COX-2 inhibitors  8.92 < 0.01* 

   Yes 12 (11.8%) 9 (3.5%)   

   No 90 (88.2%) 246 (96.5%)   

Current use of aspirin   0.03 0.86 

   Yes 41 (40.2%) 100 (39.2%)   

   No 61 (59.8%) 155 (60.8%)   

Prescribed, conventional medication adherence**  4.20 0.04* 

   Low 33 (32.4%) 56 (22.0%)   

   Medium to high 69 (67.6%) 199 (78.0%)   

* Statistical significance at p-value < 0.05 
** Medication adherence was measured using the Thai version of the 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 

Analysing associations between the exposure, including the potential 

confounding factors at baseline and the fast progression of CKD at the end point, 

which was the dependent variable and defined as either a decline in eGFR of at 

least -5 ml/min/1.73m2/year or receipt of dialysis therapy were performed using 

a Chi-squared test and calculating unadjusted OR, see Tables 9.12 and 9.13. No 

association was found between the exposure to HDS and the fast progression of 

CKD (unadjusted OR 0.81, 95%CI 0.50 – 1.32). 

To explore associations between other factors at baseline, and the fast 

progression of CKD at the end point, there were positive associations between 

this dependent variable and being a younger age (risk ratio 1.69, 95% CI 1.29 – 

2.20), being male (risk ratio 1.42, 95% CI 1.08 – 1.87), having existing 

proteinuria (risk ratio 2.64, 95% CI 1.87 – 3.72), or having poor adherence to 

prescribed medication (risk ratio 1.42, 95% CI 1.08 – 1.88), see Table 9.12. No 

associations between this outcome and other variables were found, including the 

use of NSAIDs, aspirin or COX-2 inhibitors.   
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Table 9.12 Univariate analyses of the fast progression of CKD at the end point 

and variables at baseline (n=357) 

Variables at baseline Fast progression 

(n=131) 

Slow progression 

(n=226) 

X2 value p-value 

HDS use   0.69 0.40 

   Exposure 34 (26.0%) 68 (30.1%)   

   Non-exposure 97 (74.0%) 158 (69.9%)   

Age   14.50 < 0.01* 

   < 60 58 (44.3%) 56 (24.8%)   

   > 60 73 (55.7%) 170 (75.2%)   

Sex   6.49 0.01* 

  Male  71 (54.2%) 91 (40.3%)   

  Female 60 (45.8%) 135 (59.7%)   

Current smoking   0.04 0.84 

   Yes 7 (5.3%) 11 (4.9%)   

   No 124 (94.7%) 215 (95.1%)   

Obesity (n=124) (n=218) 0.13 0.71 

   Yes 52 (41.9%) 87 (39.9%)   

   No  72 (58.1%) 131 (60.1%)   

Severity of CKD   2.63 0.11 

   Stage 4-5 41 (31.3%) 53 (23.5%)   

   Stage 3 90 (68.7%) 173 (76.5%)   

Existing proteinuria (n=120) (n=193) 38.05 <0.01* 

   Yes 89 (74.2%) 74 (38.3%)   

   No 31 (25.8%) 119 (61.7%)   

Degree of protein intake  0.59 0.44 

   Moderate to high 60 (45.8%) 94 (41.6%)   

   Low 71 (54.2%) 132 (58.4%)   

Hypertension   0.63 0.43 

   Yes 124 (94.7%) 209 (92.5%)   

   No 7 (5.3%) 17 (7.5%)   

Diabetes   0.87 0.35 

   Yes 74 (56.5%) 139 (61.5%)   

   No 57 (43.5%) 87 (38.5%)   

Dyslipidaemia   0.91 0.34 

   Yes 112 (85.5%) 201 (88.9%)   

   No 19 (14.5%) 25 (11.1%)   

Controlled blood pressure (n=129) (n=225) 3.25 0.07 

   No 93 (72.1%) 141 (62.7%)   

   Yes 36 (27.9%) 84 (37.3%)   

A1C (%) (n=73) (n=142) 0.04 0.83 

   > 7 34 (46.6%) 64 (45.1%)   

   < 7 39 (53.4%) 78 (54.9%)   
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Table 9.12 (continued) 

Variables at baseline Fast progression 

(n=131) 

Slow progression 

(n=226) 

X2 value p-value 

LDL cholesterol (mg/dl) (n=109) (n=205) 3.42 0.06 

   > 100 63 (57.8%) 96 (46.8%)   

   < 100 46 (42.2%) 109 (53.2%)   

Current use of NSAIDs or COX-2 inhibitors  0.02 0.89 

   Yes 8 (6.1%) 13 (5.8%)   

   No 123 (93.9%) 213 (94.2%)   

Current use of aspirin   3.85 0.05 

   Yes 43 (32.8%) 98 (43.4%)   

   No 88 ( 67.2%) 128 (56.6%)   

Prescribed, conventional medication adherence**  5.62 0.02* 

   Low 42 (32.1%) 47 (20.8%)   

   Medium to high 89 (67.9%) 179 (79.2%)   

* Statistical significance at p-value < 0.05 
** Medication adherence was measured using the Thai version of the 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 
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Table 9.13 The association of the fast progression of CKD at the end point and 

the independent variables at baseline (n=357) 

Variables  Unadjusted OR 95% Confidence interval 

HDS use   

   Exposure 0.81 0.50 – 1.32 

   Non-exposure  1.00  

Age   

   < 60 2.41 1.53 – 3.81 

   > 60 1.00  

Sex   

   Male 1.76 1.14 – 2.71 

   Female    1.00  

Current smoking   

   Yes 1.10 0.42 – 2.92 

   No 1.00  

Obesity   

   Yes 1.09 0.70 – 1.70 

   No  1.00  

Severity of CKD   

   Stage 4-5 1.49 0.92 - 2.41 

   Stage 3 1.00  

Existing proteinuria   

   Yes 4.62 2.80 – 7.62 

   No 1.00  

Protein intake   

   Moderate to high 1.19 0.77 – 1.83 

   Low 1.00  

Hypertension   

   Yes 1.44 0.58 – 3.57 

   No 1.00  

Diabetes   

   Yes 0.81 0.53 – 1.26 

   No 1.00  

Dyslipidaemia   

   Yes 0.73 0.39 – 1.39 

   No 1.00  

Controlled blood pressure   

   No 1.54 0.96 – 2.46 

   Yes    1.00  

A1C (%)   

   > 7 1.06 0.60 – 1.87 

   < 7 1.00  
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Table 9.13 (continued) 

Variables at baseline  Unadjusted OR 95% Confidence interval 

LDL cholesterol (mg/dl)   

   > 100 1.56 0.97 – 2.49 

   < 100  1.00  

Current use of NSAIDs or COX-2 inhibitors  

   Yes 1.07 0.43 – 2.64 

   No  1.00  

Current use of aspirin   

   Yes 0.64 0.41 -1.00 

   No  1.00  

Prescribed, conventional medication adherence**  

   Low 1.80 1.10 – 2.93 

   Moderate to high 1.00  

** Medication adherence was measured using the Thai version of the 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 

To identify the confounding factors related to the association between exposure 

and the primary outcome, multiple logistic regression analysis was performed. 

Comparing unadjusted OR of the association between the exposure and the 

outcome (unadjusted OR 0.81, 95%CI 0.50 -1.32) with its adjusted OR, 

resulting from multiple logistic regression analysis, found only proteinuria as a 

confounding factor related to this association. This was because there was more 

than 10% of the difference between unadjusted and adjusted OR of such 

relationship (adjusted ORproteinuria 1.21, 95%CI 0.70 – 2.10). Age, sex, 

medication adherence and the use of NSAIDs or COX-2 inhibitors were not 

confounding factors as less than 10% of the differences in unadjusted and 

adjusted OR of the association between the exposure and the outcome (adjusted 

ORage 0.77, 95%CI 0.47 – 1.27; adjusted ORsex 0.81, 95%CI 0.50 – 1.32; 

adjusted ORmedication adherence 0.76, 95%CI 0.46 – 1.24; adjusted ORuse of NSAIDs or COX-

2 inhibitors 0.81, 95%CI 0.49 – 1.32). 
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Therefore, the model of the association between the exposure and to the fast 

progression of CKD was step by step included each of the factor: the exposure, 

age, sex, and proteinuria based on this order, see Table 9.14. The finding 

indicated that the association between the exposure and the outcome was not 

found (adjusted OR 1.16, 95%CI 0.66 – 2.03). In contrast, existing proteinuria 

at baseline and younger age were associated with the fast progression of CKD 

(adjusted odds ratio (OR) 4.22, 95% CI 2.52 – 7.05; adjusted OR 1.91, 95% CI 

1.14 – 3.18, respectively), see Table 9.14. The total number of multiple logistic 

regression analysis was 313, as 44 respondents were not measured for 

proteinuria.  

Table 9.14 Multiple logistic regression analysis of the fast progression of CKD 

and variables at baseline (total number of analysis= 313) 

Variables Adjusted odds ratio* 95% Confidence interval 

HDS use   

   Non-exposure  1.00  

   Exposure 1.16 0.66 – 2.03 

Age   

   > 60 1.00  

   < 60 1.91 1.14 – 3.18 

Sex   

   Female  1.00  

   Male 1.57 0.96 – 2.58  

Existing proteinuria   

   No 1.00  

   Yes 4.22 2.52 – 7.05 

* OR adjusted for all other variables listed in the table 

9.2.3 Patients experiencing renal adverse effects and 

benefits from HDS and analgesic use 

Medical notes amongst the exposed group were reviewed in order to examine 

HDS induced acute kidney injury (AKI) reported by a doctor. Reported renal 

adverse effects in the medical notes showed that two patients, who were using 

herbal medicine, suffered from AKI in addition to CKD, as diagnosed by a doctor. 
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The incidence of herbal medicine-induced AKI was 0.6% in this cohort study. 

After the concerned patients stopped using the medicine, their eGFR improved. 

The first patient used a mixture of 10 unknown Chinese herbal medicines and his 

eGFR improved from 26 to 41 ml/min/1.72m2 (serum creatinine changed from 

4.15 to 2.45 mg/dl) after stopping them. The second patient took both river 

spiderwort and diclofenac; after stopping both the herbal medicine and the 

NSAID, his eGFR increased from 18 to 25 ml/min/1.72m2 (serum creatinine 

changed from 8.36 to 5.64 mg/dl). These patients exposed such herbal 

medicines within one month before worsening their kidney function, a situation 

which is likely to associate with the onset of herbal medicine-induced AKI. After 

they stopped using suspected herbal medicines and NSAID, their kidney function 

returned to their baseline of kidney function within 3 months. Additionally, other 

factors, which may be related to worsening kidney function, were less likely to 

change during this period. This was the process of assessing causality of these 

suspected adverse events, using World Health Organisation’s Uppsala Monitoring 

Centre causality categories289 analysed by MT. Therefore, AKI were likely to be 

related to such herbal medicines, and both the herbal medicine and the NSAID 

could be associated with AKI in the second patient.  

Medical notes of all respondents who used NSAIDs or COX-2 inhibitors during the 

study were reviewed to collect data regarding a report of these medications 

related to AKI diagnosed by a doctor. Sixteen patients (4.8%) had AKI, in 

addition to CKD, due to taking NSAIDs, COX-2 inhibitors or an analgesic dose of 

aspirin; their renal function was improved by between 8% to 36%, after 

stopping them. 

Regarding benefits of HDS use, 8 patients out of 62 patients, who regularly used 

HDS for 12 months (13%), reported that their kidney function did not worsen, 

which was related to their rate of decline in eGFR per year. Most of them were 
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not obese, or had proteinuria, and could control their blood pressure, which are 

main factors-related to the progression of CKD, see Table 9.15.  
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Table 9.15 Patients reported gaining benefit from HDS use and their risk factors 

Patient 

no. 

HDS use Age Stages 

of CKD 

Co-morbidities Obesity Analgesic or 

aspirin use  

Proteinuria Controlled 

BP 

Controlled A1C Controlled 

LDL 

1 Spring bitter cucumber (Momordica 

cochinchinensis) 

67 4 Diabetes, HTN Yes Aspirin 81 mg Yes Yes No Yes 

2 Jujube combined with roselle, 

boesenbergia’s juice and a mixture of three 

types of mushrooms’ juice 

57 4 HIV, HBV No No No No - No 

3 A Chinese folk remedy -  

Cordyceps, Angelica sinensis, deer antler 

velvet, five flavour berry (Schisandra 

chinensis) and cinnamon 

67 3a HTN No NSAID use No Yes Yes No 

4 Unknown Chinese folk remedy for CKD 42 3a HTN No Aspirin 81 mg No Yes - Yes 

5 Boesenbergia’s juice and unknown Chinese 

folk remedy for CKD 

43 3b Chronic 

glomerulonephritis 

No No Yes No - No 

6 A herbal combination – Boesenbergia, mint, 

ginger, galangal, lemongrass, kaffir lime 

leaves and shallots 

79 4 Diabetes, HTN No Aspirin 81 mg No Yes Yes Yes 

7 Wheatgrass and a mixture of 60  botanical 

agents 

54 4 Diabetes, HTN No Aspirin 81 mg No Yes Uncontrolled 

FBS 

No 

8 Turmeric (Curcuma longa) 64 4 Diabetes, HTN No Aspirin 81 mg No No Yes Yes 

Note: BP = Blood pressure; HTN = Hypertension; FBS = Fasting blood sugar  
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9.2.4 The association between exposure to HDS and CKD 

complications 

Three-hundred and thirty patients who did not receive dialysis during the follow-

up study were analysed to ascertain any correlations of uncontrolled 

hyperkalemia and hyperphophatemia between exposed and unexposed groups. 

Only two patients had over 5.5 mEq/l of a mean serum level of potassium over 

one year. There was a statistically significant association between uncontrolled 

hyperphosphatemia and exposure to HDS (risk ratio 3.05, 95% CI 1.18 – 7.92), 

whilst an association between uncontrolled hyperkalemia and exposure was not 

found (risk ratio 0.62, 95% CI 0.29 – 1.29), see Table 9.16.  

There were no differences in numbers of the non-measurement of serum levels 

of potassium or phosphate over one year in each independent variable at 

baseline, except the non-measurement of serum levels of phosphate between 

respondents receiving treatment of hyperphosphatemia and those who did not 

receive it (X2 value 14.67, p-value < 0.01) and such non-measurement between 

CKD stage 3 and stages 4 to 5 (X2 value 12.48, p-value < 0.01). Fifty-four 

respondents (90%) who were not treated for hyperphosphatemia had the non-

measurement of serum levels of phosphate over one year, compared with those 

receiving treatment of hyperphosphatemia (6 respondents, 10%). Respondents 

with stage 3 CKD had the non-measurement of such electrolyte (57 respondents, 

95%), rather more than those with stages 4 to 5 CKD (3 respondents, 5%).  
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Table 9.16 Univariate analyses between the secondary outcomes, exposure to HDS and related factors at baseline (n=330) 

Variables at baseline Uncontrolled hyperkalemia over one year Missing data X2 value p-value Unadjusted OR (95%CI) 

 Yes (n=39) No (n=289) (n=2)    

HDS use    1.75 0.19 0.58 (0.26 - 1.31) 

   Exposure 8 (20.5%) 89 (30.8%) 1 (50.0%)    

   Non-exposure 31 (79.5%) 200 (69.2%) 1 (50.0%)    

Age    0.38 0.54 0.79 (0.37 - 1.69) 

   < 60 10 (25.6%) 88 (30.4%) 0 (0.0%)    

   > 60 29 (74.4%) 201 (69.6%) 2 (100.0%)    

Sex    0.82 0.37 1.36 (0.70 - 2.66) 

   Male 20 (51.3%) 126 (43.6%) 1 (50.0%)    

   Female 19 (48.7%) 163 (56.4%) 1 (50.0%)    

Severity of CKD    4.76 0.03* 2.18 (1.07 – 4.46) 

   Stage 4-5 14 (35.9%) 59 (20.4%) 0 (0.0%)    

   Stage 3 25 (64.1%) 230 (79.6%) 2 (100.0%)    

Degree of high potassium intake**   0.77 0.38 0.73 (0.36 - 1.48) 

   Moderate to high 25 (64.1%) 205 (70.9%) 2 (100.0%)    

   Low  14 (35.9%) 84 (29.1%) 0 (0.0%)    

Treatment of hyperkalemia***   10.57 < 0.01* 3.14 (1.53 - 6.42) 

   Yes 15 (38.5%) 48 (16.6%) 0 (0.0%)    

   No 24 (61.5%) 241 (83.4%) 2 (100.0%)    

Use of loop diuretics     1.46 0.23 0.59 (0.25 - 1.40) 

   Yes 7 (17.9%) 78 (27.0%) 0 (0.0%)    

   No 32 (82.1%) 211 (73.0%) 2 (100.0%)    

Use of ACEIs or ARBs    0.01 0.92 1.04 (0.53 - 2.04) 

   Yes 23 (59.0%) 168 (58.1%) 1 (50.0%)    

   No 16 (41.0%) 121 (41.9%) 1 (50.0%)    

Prescribed, conventional medication adherence   3.18 0.08 1.89 (0.93 – 3.85) 

   Low 14 (35.9%) 66 (22.8%) 1 (50.0%)    

   Medium to high 25 (64.1%) 223 (77.2%) 1 (50.0%)    
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Table 9.16  (continued) 

Variables at baseline Uncontrolled hyperphosphatemia over one year Missing data X2 value p-value Unadjusted OR (95%CI) 

 Yes (n=16) No (n=254) (n=60)    

HDS use    5.78 0.02* 3.31 (1.19 - 9.24) 

   Exposure 9 (56.3%) 71 (28.0%) 18 (30.0%)    

   Non-exposure 7 (43.7%) 183 (72.0%) 42 (70.0%)    

Age    3.54 0.06 2.58 (0.93 – 7.13) 

   < 60 8 (50.0%) 71 (28.0%) 19 (31.7%)    

   > 60 8 (50.0%) 183 (72.0%) 41 (68.3%)    

Sex    1.70 0.19 0.49 (0.17 – 1.46) 

   Male 5 (31.2%) 122 (48.0%) 20 (33.3%)    

   Female 11 (68.8%) 132 (52.0%) 40 (66.7%)    

Severity of CKD     2.81 0.09 2.36 (0.84 – 6.59) 

   Stage 4-5 7 (43.8%) 63 (24.8%) 3 (5.0%)    

   Stage 3 9 (56.3%) 191 (75.2%) 57 (95.0%)    

Degree of high phosphate intake**   1.63 0.20 0.44 (0.12 - 1.60) 

   Moderate to high 3 (18.8%) 87 (34.3%) 19 (31.7%)    

   Low  13 (81.2%) 167 (65.7%) 41 (68.3%)    

Treatment of hyperphosphatemia   0.12 0.73 0.83 (0.28 - 2.46) 

   Yes 5 (31.3%) 90 (35.4%) 6 (10.0%)    

   No 11 (68.7%) 164 (64.6%) 54 (90%)    

Prescribed, conventional medication 

adherence 

  0.03 0.87 1.10 (0.34 – 3.54) 

   Low 4 (25.0%) 59 (23.2%) 18 (30.0%)    

   Medium to high 12 (75.0%) 195 (76.8%) 42 (70.0%)    

Missing data = the non-measurement of serum levels of potassium or phosphate over one year, * Statistical significance at p-value < 0.05 

** measured by the restriction of protein, potassium, phosphate and salt diet questionnaire, *** received sodium or calcium polystyrene sulfonate 
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Multiple logistic regression analysis included exposure and all independent 

variables of hyperkalemia or hyperphosphatemia in order to examine the effect 

of each variable on the dependent variable – uncontrolled hyperkalemia or 

hyperphosphatemia. Based on the literature, independent variables which may 

be related to uncontrolled hyperkalemia were the degree of high potassium 

intake, treatment of hyperkalemia, the use of loop diuretics, ACEIs or ARBs. 

Independent variables related to hyperphosphatemia, based on the literature, 

were the degree of high phosphate intake and treatment of hyperphosphatemia. 

Age, sex, the severity of CKD and prescribed, conventional medication 

adherence were also included in the multiple logistic regression analysis, as 

these variables may influence the dependent variables. 

Comparing unadjusted and adjusted OR of the relationship between HDS and the 

secondary outcomes, in order to examine potential confounding factors, found 

no differences in both outcomes (unadjusted OR of uncontrolled hyperkalemia 

0.58, 95%CI 0.26 – 1.31; its adjusted OR 0.59, 95%CI 0.25 – 1.38; unadjusted 

OR of uncontrolled hyperphosphatemia 3.31, 95%CI 1.19 – 9.24; and its 

adjusted OR 3.53, 95%CI 1.20 – 10.43), see Tables 9.16-9.17. Examining 

potential confounding factors related to the association between HDS and 

uncontrolled hyperkalemia, i.e. age, sex, the severity of CKD and treatment of 

hyperkalemia, found no differences between unadjusted and adjusted OR when 

controlling such factors (unadjusted OR 0.58, 95%CI 0.26 – 1.31; adjusted 

ORage 0.59, 95%CI 0.26 – 1.33; adjusted ORsex 0.58, 95%CI 0.26 – 1.32; 

adjusted ORseverity of CKD 0.59, 95%CI 0.26 – 1.34; and adjusted ORtreatment of 

hyperkalemia 0.63, 95%CI 0.28 – 1.44). Likewise, there was no difference in the 

association between HDS and uncontrolled hyperphosphatemia after controlling 

for age or sex (unadjusted OR 3.31, 95%CI 1.19 – 9.24; adjusted ORage 3.33, 

95%CI 1.19 – 9.38; and adjusted ORsex 3.49, 95%CI 1.24 – 9.82). 

. .  
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Table 9.17 Multiple logistic regression analyses between the secondary outcomes 

over one year, exposed group and other factors at baseline  

Variables at baseline Adjusted OR* 95% CI 

Uncontrolled hyperkalemia over one year (n=328)   

   HDS use   

      Non-exposure  1.00  

      Exposure 0.59 0.25 - 1.38 

   Age   

     > 60 1.00  

     < 60 0.59 0.26 – 1.37 

   Sex   

     Female 1.00  

     Male 1.72 0.83 – 3.57 

   Severity of CKD   

     Stage 3 1.00  

     Stage 4-5 2.90 1.28 – 6.55 

   Degree of potassium intake  

      Low 1.00  

      Moderate to high 0.84 0.40 - 1.77 

   Treatment of hyperkalemia   

      No 1.00  

      Yes 3.02 1.43 - 6.40 

   Use of loop diuretics   

      No 1.00  

      Yes 0.41 0.16 – 1.05 

   Use of ACEIs or ARBs   

     No 1.00  

     Yes 1.14 0.54 – 2.41 

   Prescribed, conventional medication adherence   

     Medium to high 1.00  

     Low 2.16 1.00 – 4.70 

* OR adjusted for all other variables listed in the table 
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Table 9.17 (continued) 

Variables at baseline Adjusted OR* 95% CI 

Uncontrolled hyperphosphatemia over one year 

(n=270) 

  

   HDS use   

      Non-exposure  1.00  

      Exposure 3.53 1.20 – 10.43 

   Age   

     > 60 1.00  

     < 60 3.01 0.99 – 9.13 

   Sex   

     Female 1.00  

     Male 0.59 0.18 – 1.88 

   Severity of CKD   

     Stage 3 1.00  

     Stage 4-5 2.22 0.71 – 6.91 

   Degree of phosphate intake  

      Low 1.00  

      Moderate to high 0.43 0.11 – 1.64 

   Treatment of hyperphosphatemia   

      No 1.00  

      Yes 1.11 0.32 – 3.80 

   Prescribed, conventional medication adherence   

     Medium to high 1.00  

     Low 0.78 0.22 – 2.77 

* OR adjusted for all other variables listed in the table 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 

Stages 4 to 5 CKD was associated with uncontrolled hyperkalemia or 

hyperphosphatemia, compared with stage 3 CKD (adjusted OR of uncontrolled 

hyperkalemia 2.90, 95%CI 1.28 – 6.55; adjusted OR of uncontrolled 

hyperphosphatemia 2.22, 95%CI 0.71 – 6.91). Patients receiving treatment for 

hyperkalemia or hyperphosphatemia at baseline still had uncontrolled 

hyperkalemia or hyperphosphatemia at the end point (adjusted OR of 

uncontrolled hyperkalemia 3.02, 95%CI 1.43 – 6.40; adjusted OR of 

uncontrolled hyperphosphatemia 1.11, 95%CI 0.32 – 3.80), see Table 9.17. 

Regarding controlling medication adherence, those receiving treatment of 
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hyperkalemia or hyperphosphatemia and having poor adherence were more 

likely to be uncontrolled hyperkalemia or hyperphosphatemia than those with 

moderate to high adherence (adjusted ORmedication adherence of uncontrolled 

hyperkalemia 2.63, 95%CI 0.79-8.77; adjusted ORmedication adherence of uncontrolled 

hyperphosphatemia 1.64, 95%CI 0.26 – 10.40). It would seem that patients 

receiving the treatment still had uncontrolled hyperkalemia or 

hyperphosphatemia due to poor medication adherence. 

Patients who had moderate to high potassium or phosphate intake at baseline 

were likely to control their serum levels of potassium or phosphate over one 

year, compared with those with low intake (adjusted OR of uncontrolled 

hyperkalemia 0.84, 95%CI 0.40 – 1.77; adjusted OR of uncontrolled 

hyperphosphatemia 0.43, 95%CI 0.11 – 1.64). This could be influenced by 

standard practice for patients with uncontrolled hyperkalemia or 

hyperphosphatemia. Health care providers i.e. doctors, pharmacists or dieticians 

advised the patients to avoid consuming high potassium or phosphate intake 

when they had uncontrolled hyperkalemia or hyperphosphatemia. 

Poor conventional medication adherence seemed to be associated with 

uncontrolled hyperkalemia (adjusted OR 2.16, 95%CI 1.00 – 4.70). In contrast, 

patients with poor adherence were able to control their serum levels of 

phosphate over one year (adjusted OR 0.78, 95%CI 0.22 – 2.77). Regarding 

controlling phosphate intake, patients with poor adherence and low phosphate 

intake controlled hyperphosphatemia more than those with poor adherence and 

moderate to high phosphate intake (adjusted ORphosphate intake 0.37, 95%CI 0.05 – 

2.87). It would appear that patients with poor adherence had controlled 

hyperphosphatemia as they controlled their phosphate intake. 
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9.2.5 Sensitivity analyses 

To test the robustness of the association between exposure to HDS and the fast 

progression of CKD, multiple sensitivity analyses were performed. The first 

analysis was to compare the associations between various classifications of cut-

off points for the fast progression of CKD and related factors. Secondly, there 

were analyses of any associations between risk factors and this outcome 

between all patients, and those with glomerular disease, cancer, hepatitis, 

cirrhosis or HIV - related to various rates of the progression, compared with 

those with diabetes or hypertension. Finally, there was the investigation of such 

associations between consistent exposed and unexposed groups over one year, 

which were excluded patients who stopped using HDS, and those who started 

using HDS during the follow-up period, see Appendix 15.     

Of the 330 patients who did not start receiving dialysis during the follow-up 

period, four cut-off points of decline in eGFR per year were: at least -5 

ml/min/1.72m2/year based on literature; at least -4 ml/min/1.72m2/year based 

on mean decline in eGFR in this study and plus a quarter of SD; at least -6 

ml/min/1.72m2/year based on such mean plus half SD; and at least -10 

ml/min/1.72m2/year based on such mean plus SD. Univariate analyses were 

performed at these cut-off points and results were as follows.    

An association between the exposure to HDS and the outcome was not found at 

any of the cut-off points. However, there were statistically significant 

associations between this outcome and being younger, having existing 

proteinuria, uncontrolled LDL cholesterol, or having poor adherence to prescribed 

conventional medication at all cut-off points. These factors are known as risk 

factors in the fast progression of CKD. There were inconsistent associations 

between sex and this outcome at some cut-off points. This outcome at -5 and -6 

cut-off points was related to gender, but not at -4 and -10. 
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Causes of CKD affect the rate of CKD progression. For example, polycystic 

kidney disease and glomerulonephritis have faster rates of progression. The rate 

of CKD progression amongst patients with HIV, cirrhosis and cancer differs from 

patients with diabetes or hypertension. To test whether or not these confounding 

factors influenced the outcome, patients with glomerular diseases, HIV, cirrhosis 

or cancer were excluded. Then univariate analyses between variables and the 

progression of CKD were performed. As a result, there was no difference 

between all respondents and those who did not have such diseases. 

The exposed and unexposed groups at baseline changed their exposure to HDS 

during the follow-up period, so this may have affected the findings. Sixty-two 

patients continued regularly taking HDS for 12 months and were defined as the 

exposed group, whilst 177 patients did not take them at all, i.e. the unexposed 

group. These groups were analysed to establish the effects on the CKD 

outcomes, and it was found that there was no difference from the originally 

defined groups. 

9.3 Discussion 

9.3.1 Key findings 

Three-hundred and fifty-seven Thai patients with CKD were followed for 12 

months and less than 10% died or received dialysis therapy. Mean age and SD in 

this cohort study was 66 and 13, and 55% of the participants were female. At 

least 60% of the research population had comorbid diabetes and hypertension. 

Mean BMI in this study was 25 kg/m2 at baseline. Mean eGFR (SD) at baseline 

was 39 (12) ml/min and 74% had stage 3 CKD. Twenty-nine percent regularly 

used HDS at baseline.  

There were no differences in demographic characteristics between exposed and 

unexposed groups, except that the exposed group was more likely to use 
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NSAIDs or COX-2 inhibitors; levels of adherence to prescribed, conventional 

medication were lower in the exposed group. A relationship between HDS use 

and the fast progression of CKD in Thai patients with CKD was not found 

(adjusted OR 1.16, 95%CI 0.66 – 2.03). There were associations between the 

fast progression of CKD, and existing proteinuria (adjusted OR 4.22, 95%CI 2.52 

– 7.05) and younger age (adjusted OR 1.91, 95%CI 1.14 – 3.18).  

In the 330 patients who did not initiate dialysis therapy, there was a statistically 

significant association between HDS use and uncontrolled hyperphosphatemia 

(adjusted OR 3.53, 95%CI 1.20 – 10.43). However, no association between HDS 

use and uncontrolled hyperkalemia was found (adjusted OR 0.59, 95% CI 0.25 – 

1.38). 

9.3.2 Characteristics of respondents 

There was no difference in the mean age (66) in the present study and the 

stages 2 to 4 CKD population in Thailand (65).290 The proportion of women in the 

present study was higher than men (55%), which is inconsistent with 

Chartsrisak’s study in Thailand, where 44% of the population were female.290 A 

small number of respondents aged over 70 years may have underestimated GFR 

at baseline due to a limitation of the MDRD equation (n=32, 8%). 

Patients in the present study showed no difference in a prevalence of 

hypertension (93%) and diabetes (60%), compared to the Thai CKD population 

(91% and 56%, respectively). 

The high number with hypertension in the current study may be due to this 

dataset including both the history of hypertension, and hypertension caused by 

CKD, in the definition of hypertension, as this was not separately identified in the 

medical notes. The sample in this study represented CKD resulting from 

hypertension and diabetes. Nine percent had cancer and registered a decline in 
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kidney function156 in the present study, and this does not differ greatly from 

Goeij’s study (2011) in the Netherlands (11%).172  

The number of current smokers (5%) and mean BMI (25 kg/m2) in the present 

study were lower than other cohort studies amongst patients with stages 3 to 5 

CKD in European countries (current smoking 13-56%, mean BMI 26-27 

kg/m2).172,291,292 However, these patients in both Thai and Western populations 

are overweight, which is defined as at least 23 kg/m2 of BMI in a Thai 

population293 and at least 25 kg/m2 of BMI in a Western population.281 Smoking 

status in the current study (5%) is also lower than Thai patients with CKD in the 

Thai national health survey (26%)146, whilst the mean BMI in the present study 

was not different, compared to the Thai CKD population (25 kg/m2) 290 and 

cohort studies in Japan (23-24 kg/m2).150,294 There was a different proportion of 

smoking status between the current study and data from the literature, due to 

the different populations. The Thai national health survey recruited people aged 

15 or over and who were not diagnosed with CKD at recruitment, whilst the 

current study recruited patients diagnosed with CKD. Patients with CKD were 

more likely to have stopped smoking, compared with the general population. 

A mortality rate (7%), and patients who reached end-stage renal disease (8%) 

in the present study, are consistent with Landray’s study in the UK (6% and 

12%) and Nicola’s study in Italy (6% and 8%).171,292 It would seem that 

respondents in the current study had less severe CKD than those patients cited 

in other studies170,171,291,292,294 as most of them had stage 3 CKD (74%). The 

mean eGFR at baseline in the current study (39 ml/min/1.73m2/year) was higher 

than other studies (range 22-31 ml/min/1.73m2/year).170,171,291,292,294 The 

proportion of patients with controlled blood pressure (< 130/80 mmHg) in the 

current study (35%) was lower than Muntner’s study in the US (47%)295, but it 

is higher than Nicola’s study in Italy  (13%)171 and Martinez-Castelao’s study in 

Spain (17.4%).151 Less than 35% received ACEIs or ARBs in the current study, 
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which is lower than other studies in Western countries (at least 60%).44,291 

However, this is not greatly different from a cohort study in Japan (ACEIs 21% 

and ARBs 40%).294  

Regarding the proportion of existing proteinuria (52%), and hyperphosphatemia 

at baseline (7%), data are consistent with the CKD population in Western 

countries (60% and 9-11%, respectively)151,171 and the Thai CKD population 

(hyperphosphatemia 8%).290 There was a very small number of respondents that 

were currently using NSAIDs or COX-2 inhibitors (less than 10%), which is lower 

than Kuo’s study amongst CKD patients in Taiwan (NSAIDs 19% and COX-2 

inhibitors 1%)174 and Ingsathit’s survey in the Thai general population (NSAIDs 

45%).5 

It would appear therefore that respondents in the current study represent Thai 

patients with CKD stages 3 to 5, despite having less severe CKD than Western 

populations. The population in the present study had low rates of smoking and 

use of NSAIDs or COX2-inhibitors.  

9.3.3 The association between risk factors and the 

progression of CKD 

To compare demographic characteristics between the drop-out group (death and 

lost to follow-up) and the included groups, there were no differences between 

the groups, except control of blood pressure. The included group was less likely 

to have controlled blood pressure than the drop-out group (p-value < 0.05). This 

was unlikely to affect the primary outcome in this study as the drop-out group 

did not intentionally leave the study based on faster progression of CKD, 

compared with the included group. 

There were no differences in demographic characteristics between exposed and 

unexposed groups. The only difference between these groups was the use of 

NSAIDs or COX-2 inhibitors, and the degree of adherence to prescribed, 
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conventional medication. Exposure to HDS was more likely to result in a low 

level of prescribed conventional medication adherence (unadjusted OR 1.7, 

95%CI 1.02-2.83), which was discussed in Chapter 8. However, these factors 

did not influence the association between HDS use and the fast progression of 

CKD. Only existing proteinuria was a confounding factor in this association.  

There was no association between the fast progression of CKD over a year and 

HDS use, as analysed by univariate and multiple variate analyses, which was 

also tested for robustness using sensitivity analyses. No differences were found. 

This may be because HDS, used by Thai patients with CKD, were more likely to 

be dietary, such as mushrooms, garlic, cinnamon, lemongrass, kaffir lime leaves, 

jujube and dietary supplements. There was also no report of renal adverse 

effects from the HDS used by respondents, i.e. turmeric, ginseng, garlic, veld 

grape, senna, kariyat and gingko. This finding is supported by the Thai Health 

Product Vigilance Center database from 2000 to 2008.128  

Despite limited case reports on the renal adverse effects of many herbal 

medicines, used by the Thai population in the present study, there are several 

animal studies of acute and sub-chronic toxicity. Most studies, in rats, report no 

acute and/or sub-chronic renal toxicity from consuming Moringa oleifera296, Thai 

folk remedy – ‘Ka sai’297, Tiliacora triandra298, Cissus quadrangularis299, Gynura 

procumbens300, Cordyceps301 or Coccinia gradis.302 

However, some patients (n=11) in the present study used HDS, which should be 

avoided i.e. aloe, senna, ginseng and ‘Ya hom’; avoidance recommended by the 

National Kidney Foundation in the US and the Thai National List of Essential 

Medicines.119,194,208 Both aloe and senna contain anthraquinones, which could 

accumulate in renal tissues and induce electrolyte imbalance.303 Ginseng could 

lead to an increase in blood pressure.208 The Thai folk remedy – ‘Ya hom’ caused 

renal failure and death in a 2-year-old girl, as it contained Magnolia officinalis 

which can cause renal failure.196  
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There was one case report, and several animal studies (n=5), in which spirulina, 

Tinospora crispa and ‘Tri pala’ were found to be related to renal toxicity. A dose 

(1 g/day) of spirulina induced acute rhabdomyolysis in a 28-year-old man, which 

could have led to acute renal failure.304 Prolonged high doses of Tinospora crispa 

can induce renal toxicity in rats.305 A high dose ‘Tri pala’ in rats caused 

nephrocalcinosis, chronic pyelonephritis and renal hydrocalyx because it contains 

tannin, which is metabolised into gallic acid, resulting in renal toxicity.306 

Therefore, patients with CKD should avoid these herbal medicines. 

The finding of ‘no relationship’ between HDS and the fast progression of CKD in 

the present study is inconsistent with cross-sectional studies in Thailand and 

Taiwan4,5, which found herbal medicines were related to CKD and a case-control 

study in Taiwan7 indicated an association between Chinese herbal medicine and 

end-stage renal disease.  

There are several reasons to support the present finding, as follows. Firstly, the 

Thai population in the present study might have used different types of herbal 

medicine compared with the participants in the above studies; a small number of 

them were using Chinese herbal medicine (n=5), compared with studies in 

Taiwan. However, such previous studies did not provide the types of herbal 

medicine used, and populations in two out of three of the studies used Chinese 

herbal medicines, which are likely to induce nephrotoxic effects.307 Secondly, all 

previous studies speculated about negative effects of herbal medicines based on 

evidence, despite unknown types of herbal medicines being included. Finally, the 

study in Thailand5 showed a weak association between herbal medicine and CKD 

(adjusted OR 1.2, 95% CI 1.02-1.42), whilst the case control study in Taiwan 

found a strong association between Chinese herbal medicine and end-stage renal 

disease (crude OR 6.26, 95% CI 3.85-10.19).7 These findings suggest that Thai 

herbal medicine may be less likely to be associated with adverse effects on 

kidney function than Chinese herbal medicine, due to the fact that Chinese 
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herbal medicine is likely to be contaminated with NSAIDs related to acute kidney 

injury.7 

No association between HDS use and the fast progression of CKD may be 

because the effect size in this study was smaller than the expected effect on 

kidney function, when calculating sample size determination. As a result, the 

number of participants may not be sufficient to detect the effect. However, this 

study was the first study to determine this association, so the finding in the 

present study will inform further research.  

Medical notes in the present study showed two respondents, who were using 

herbal medicine, suffered from acute kidney injury in addition to their CKD 

(0.6%). Unfortunately, the first person did not know ingredients in the Chinese 

herbal medicine he used; the other used river spiderwort combined with 

diclofenac. These herbal medicines were likely to be related to AKI; a conclusion 

reached when they were assessed using World Health Organisation’s Uppsala 

Monitoring Centre causality categories.289 There is no evidence to support 

whether or not river spiderwort is related to AKI. However, this incidence 

indicated an example of the infrequent, albeit serious, adverse effects of herbal 

medicine on worsening kidney function.308 It is reasonable to conclude that 

health care providers should be aware of herbal medicine use amongst Thai 

patients with CKD, particularly Chinese herbal medicine and river spiderwort, 

and therefore that they should closely monitor adverse effects of herbal 

medicine. Further studies are required to explore what type of Thai herbal 

medicine leads to AKI amongst patients with CKD.     

There was no association between NSAIDs, COX-2 inhibitors or aspirin and the 

fast progression of CKD, analysed by univariate and multivariate analyses in the 

current study. This is inconsistent with Kuo’s study (2010) in Taiwan, which 

found that the use of these medications was related to end stage renal 

disease.174 There are several reasons to explain the finding in the current study. 
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A small number of respondents took NSAIDs (6%) or COX-2 inhibitors (3%) in 

the present study, compared to Kuo’s study (19%, 1%, respectively) and those 

taking aspirin took a lower dose (median dose 81 mg/day), compared to Kuo’s 

study (median dose 113 mg/day). These are inconsistent associations between 

low doses of aspirin and the progression of CKD. Perneger et al. (1994) found no 

association between aspirin and the development of end stage renal disease190, 

whilst Evans et al. in 2009 found slower progression of CKD in a group of aspirin 

users, compared with non-users.191 Sixteen patients using NSAIDs, COX-2 

inhibitors or aspirin in the present study suffered from AKI, in addition to CKD. 

After stopping them taking the herbal medicines their kidney function improved, 

so this may have interfered with the primary outcome of the present study. This 

result may reflect that health care providers in the two teaching hospitals 

advised their patients to avoid using NSAIDs and COX-2 inhibitors.  

Proteinuria and younger age were associated with the fast progression of CKD 

(adjusted OR 4.22, 95%CI 2.52 – 7.05 and adjusted OR 1.91, 95%CI 1.14 – 

3.18). This is consistent with the literature, which shows existing proteinuria is 

associated with the fast progression of CKD.157,169-171,173   

The association between moderate to high protein, potassium and phosphate 

intake, and the fast progression of CKD, uncontrolled hyperkalemia and 

uncontrolled hyperphosphatemia was not found in the present study. This is 

inconsistent with theoretical knowledge.157 There are several reasons to explain 

this result. Firstly, there are many factors related to these outcomes. High 

protein intake has a weak association with CKD progression176 whilst proteinuria 

is strongly related to this progression.169-171 At least 20% of the patients received 

loop diuretics, a treatment of hyperkalemia and hyperphosphatemia, so these 

may have interfered with the associations between high potassium and 

phosphate intake, and uncontrolled hyperkalemia and hyperphosphatemia. 
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Secondly, respondents may have changed the degree of such dietary intake, 

after visiting their doctor during the follow-up period. 

Assessment of the degree of such dietary intake was measured by the 

Restriction of Protein, Potassium, Phosphate and Salt Diet (RPPPS) questionnaire 

in pre-dialysis patients, which was adapted from Vlaminck’s study229, and piloted 

for validity in the present study. The validity of this questionnaire had a 

tendency related to the progression of CKD, uncontrolled hyperkalemia and 

uncontrolled hyperphosphatemia, but there was no statistical significance due to 

the limited sample size (n=42). This was a limitation of using this questionnaire 

and it is strongly suggested re-validation of this questionnaire is required for 

further studies.  

Sensitivity analyses determined the effects of two confounding factors on the 

primary outcome, which were causes of CKD and inconsistent exposure, or non-

exposure, to HDS during the follow-up period. There was no difference between 

HDS use and the primary outcome. 

9.3.4 The association between HDS and CKD complications 

This is the first study to report on the association between HDS and uncontrolled 

hyperkalemia and hyperphosphatemia. Amongst patients who did not receive 

dialysis therapy, HDS use was associated with uncontrolled hyperphosphatemia 

(adjusted OR 3.53, 95% CI 1.20 – 10.43). This may be because some of the 

HDS used contained phosphate, such as bee pollen, multivitamins, swiftlet’s nest 

drink, and some products which contained cereal or coffee, that are rich sources 

of phosphate, as well as wheatgrass.165 Moreover, some dietary supplements 

contained vitamin D which increases absorption of phosphate in gastrointestinal 

tract and can lead to hyperphosphatemia in patients with CKD165, i.e. 

multivitamins, rice bran oil, cod liver oil, bee pollen, and a product containing 

vitamins, minerals and botanical extracts. Uncontrolled hyperphosphatemia, 
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combined with calcium in the blood, can lead to the calcification of soft tissue 

and vascular tissue in patients with CKD.162  

An association between HDS and uncontrolled hyperkalemia was not found 

(adjusted OR 0.59, 95% CI 0.25 – 1.38) as the HDS used may have contained 

only small amounts of potassium and some HDS may even increase excretion of 

potassium, such as tea for diuretic effects.  

The non-measurement of serum levels of potassium (n=2) or phosphate (n=60) 

over one year did not affect the association of HDS use with uncontrolled 

hyperkalemia or hyperphosphatemia, as no differences in numbers of the non-

measurement of such electrolytes, between the exposed and unexposed groups, 

were found. Further studies are required to examine such associations before 

any conclusions can be made, because there were small numbers of patients 

with hyperkalemia or hyperphosphatemia in the current study.  

A limitation of the current study is that uncontrolled hyperkalemia was defined 

as over 5.0 mEq/l of a serum level of potassium, in order to create early 

detection of this problem. However, in practice hyperkalemia is defined as over 

5.5 mEq/l of a serum level of potassium185 and only two patients in the current 

study had over 5.5 mEq/l of a serum level of potassium. Therefore, the finding 

regarding association between HDS use and uncontrolled hyperkalemia, in the 

present study, should be used with caution. This issue needs to be investigated 

by involving a high number of participants when using a definition of 

hyperkalemia which is clinically significant. 

Peripheral oedema, one of the CKD complications which may be affected by HDS 

containing sodium, was not examined, as a measure of oedema in clinical 

practice is inconsistent and relies on subjective data. 
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9.3.5 Methodological considerations 

Sample size determination was calculated by the comparison of two means 

because this was the best way to analyse a continuous variable of the primary 

outcome in the present study, i.e. a decline in eGFR over a year. However the 

distribution of change in eGFR over a year was not normal, so a comparison of 

the two means cannot be made, as it violates the assumption of a t-test. Despite 

the fact that a t-test was not performed, it would appear that there was no 

difference in median change in eGFR over 12 months between exposed (-2.32 

ml/min/1.73m2/year) and unexposed groups (-1.86 ml/min/1.73m2/year) (p-

value = 0.72 tested by Mann Whitney U test).  

This outcome was amended based on the dataset which found that the 

distribution of change in eGFR over a year was not normal and some 

respondents had initiated renal replacement therapy, which was likely to 

represent the fast progression of CKD. The primary outcome, the effect size, was 

thus newly defined as either at least -5 ml/min/1.73m2/year of eGFR, or having 

reached renal replacement therapy. The dichotomous outcomes were defined as 

having fast progression of CKD and no fast progression. The finding showed that 

there was no association between the exposure of HDS and the fast progression 

of CKD when analysed by Chi-squared test, which was similar to comparing the 

median change in eGFR, over 12 months, between exposed and unexposed 

groups.  

Therefore, univariate analyses between the exposure and the fast progression of 

CKD were conducted using Chi-squared tests and multiple logistic regression 

analysis in order to control for confounding factors. Post hoc determination of the 

sample size for non-parametric statistical analyses, using the comparison of two 

proportions of the fast progression of CKD,230,231 indicated at least 72 and 144 

numbers of the exposed and unexposed groups, respectively. Therefore, 
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numbers of respondents in the present study were a sufficient sample size in this 

study for the analysis which took place. 

9.4 Strengths and weaknesses 

9.4.1 Strengths 

This is the first prospective, cohort study to ascertain the association between 

exposure to HDS and the fast progression of CKD, and its complications, 

amongst Thai patients with CKD stages 3 to 5. Advantages of a prospective 

cohort study are to determine a causal relationship and to minimise the recall 

bias of exposure, as the respondents were interviewed about their current HDS 

use. In contrast, a retrospective study collects data in the past, such as last 

year, so this may increase recall bias. There was a low rate of loss to follow-up 

(5%) in this study and no significant differences in demographic characteristics 

between the included group and the group of drop-outs. Objective data were 

collected for the outcomes in the present study and the quantity of exposure to 

HDS was measured, which prevented information and misclassification bias. 

There was unlikely to be selection bias as clinical characteristics between 

exposed and unexposed groups were not significantly different, such as age, sex, 

severity of CKD, comorbidities and uncontrolled blood pressure, A1C and LDL 

cholesterol. The sample in the present study seemed to represent the population 

of patients with CKD, stages 3 to 5, as there were no significant differences in 

demographic characteristics between the present study and those cited in the 

literature. 

The findings in this study can be generalised to Asian patients with CKD, who 

tend to use the same types of herbal medicines as those identified in the present 

study, because the demographic characteristics of respondents in this study are 

consistent with the Asian population as a whole.294 Some types of tropical herbal 
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medicine in the current study are shared across Asian countries, particularly in 

Southeast Asian countries, such as Gac fruit, Ivy ground and Gynura 

procumbens and some herbal medicines used in the present study are influenced 

by India, China or Japan, such as Shiitake mushrooms. 

9.4.2 Weaknesses 

Exposure to HDS was defined as the use of all types of HDS. This may have 

diluted the effects on kidney function, as each HDS may have a positive or 

negative influence on kidney function or no effect at all. Therefore, this study 

was likely to indicate only a crude association between HDS and the fast 

progression of CKD. Additionally, this research has examined the short-term 

effects (a year) of HDS on kidney function. This period may not be sufficient to 

examine or identify any long-term effects of HDS on kidney function.  

Further studies are required to examine effects of specific herbal medicines on 

kidney function. The present findings suggest that river spiderwort and Chinese 

herbal medicines should be investigated for any detrimental effects on kidneys. 

A cohort study of the association between HDS and the progression of CKD 

should be followed up for more than a year, in order to investigate long-term 

effects on kidney function. 

Of concern are the multiple confounding factors. Data for the large number of 

variables related to the primary outcome was collected, such as age, obesity, 

smoking status, degree of protein intake, uncontrolled blood pressure, A1C and 

LDL cholesterol, exposure to NSAIDs or COX-2 inhibitors, and prescribed, 

conventional medication adherence. Confounding effects were examined using 

multiple logistic regressions and it was found that existing proteinuria was a 

confounding factor in the present study. 
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Medical notes were not always comprehensive, with some biometric data not 

recorded. This is likely to have been because the clinician did not consider the 

tests necessary, rather than they were done but not recorded. However, there 

was sufficient sample size of such variables to analyse the findings.   

9.5 Conclusions and implications 

Despite no association between HDS and the fast progression of CKD amongst 

Thai patients with CKD evident from the present cohort study, a small number of 

patients suffered from acute kidney injury, which may be related to using river 

spiderwort combined with diclofenac or unknown Chinese herbal medicines. This 

does not mean that HDS can be safely used amongst patients with CKD, because 

some patients with CKD, in the present study, used HDS, which should be 

avoided; as noted in case reports or animal studies of renal toxicity, i.e. aloe, 

senna, ginseng, ‘Ya Hom’, ‘Tripala’, Tinospora crispa and spirulina. Moreover, 

there was a significant association between HDS use and uncontrolled 

hyperphosphatemia, although no relationship between HDS and uncontrolled 

hyperkalemia was found.  

These findings provide scientific evidence of HDSs’ effects on kidney function, 

and uncontrolled hyperkalemia and hyperphosphatemia amongst Thai patients 

with CKD stages 3 to 5 in order to inform health care providers who take care of 

CKD patients who plan to use HDS. Health care providers in Thailand should 

acknowledge these findings, and closely monitor kidney function and electrolytes 

amongst patients using HDS. 
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10. Thesis discussion 

This final chapter summarises the findings presented in the previous chapters, in 

order to demonstrate how this work achieved the objectives of this thesis. 

Regarding the cohort study (presented in Chapter 9), the first objective was to 

determine any associations between HDS use and the progression of CKD. The 

second objective was to determine any association between HDS use and CKD 

complications, i.e. uncontrolled hyperkalemia or uncontrolled hyperphosphatemia 

and the final objective was to determine patterns of any other risk factors of 

CKD progression and its complications. Regarding the survey and qualitative 

study (presented in Chapter 8), the objectives were to determine 1) the 

prevalence, types and patterns of HDS use in Thai patients with CKD; 2) the 

demographic characteristics of Thai patients with CKD using HDS, compared with 

the non-users; 3) the association between HDS use and a level of adherence to 

prescribed, conventional medication; 4) the reasons why Thai outpatients with 

CKD use HDS; 5) patients’ experiences of the beneficial and adverse effects from 

using HDS; and 6) the rate of non-disclosure of HDS use to a doctor and its 

reasons.  

A survey provided background information regarding HDS use in Thai patients 

with CKD. The reasons for HDS use in patients with CKD were explored by both a 

survey and qualitative study, due to limited prior published evidence in this area 

amongst patients with CKD. The prospective, cohort study determined any 

association between HDS use and the fast progression of CKD in Thai patients, 

including any associations with uncontrolled hyperkalemia or 

hyperphosphatemia. 

Key findings are now presented, together with an overview of the research 

results from the survey, the qualitative study and the prospective, cohort study. 

A summary of this discussion will show that the findings are robust, when 
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compared with previous literature. Finally implications for practice and policy and 

recommendations for further research are discussed. 

10.1 Key findings 

Respondents in both the survey and the prospective, cohort study were from the 

same sample and their demographic characteristics were as follows. Mean age 

(SD) was 66 (13) and the ratio between male and female was 0.8. There were a 

small number of current smokers (5%), and drinkers (5%). At least 60% of the 

respondents had diabetes and hypertension. Approximately 70% of the 

respondents had stage 3 CKD. At baseline, patients were taking an average of 8 

+ 3 prescribed, conventional medications, which were anti-hypertensive agents 

(ACEIs 24%; ARBs 35%), anti-diabetic medicines (49%), lipid-lowering drugs 

(78%), low dose aspirin (40%), and medications for CKD complications (at least 

20%). Less than 10% took NSAIDs or COX-2 inhibitors. A quarter had a low 

level of adherence to prescribed, conventional medication. Almost all HDS users 

combined them with their prescribed, conventional medicine (99%). The 

prospective, cohort study, over one year, found a 7% rate of death and that 8% 

initiated dialysis therapy. 

The prevalence of herbal and dietary supplement (HDS) use over 12 months 

amongst Thai patients with stages 3 to 5 CKD was 45% (95%CI 40%-50%). In 

the survey, former alcohol drinking (adjusted OR 0.43, 95% CI 0.25-0.75) or 

those with a medium level of conventional medicine adherence (adjusted OR 

0.53, 95% CI 0.32-0.87) were less likely to use HDS, compared with non- 

drinking or those with poor adherence to prescribed, conventional medication. 

However, there was inconsistency in associations between the degree of 

medication adherence and HDS use. In the cohort study, current and regular 

HDS users, i.e. the exposed group, were more likely to have a low level of 
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adherence (unadjusted OR 1.7, 95%CI 1.02-2.83) compared to the unexposed 

group. 

The most frequently reported purposes for using HDS were to maintain well-

being (61%), whilst HDS use for kidney diseases was also reported (30%). Thai 

patients with CKD used various types of HDS (304 and 65 different HDS used in 

the survey and the cohort study, respectively). The most frequently reported 

HDS used in both the survey and the cohort study were kariyat, turmeric, horse 

radish tree, mixed botanical extracts, vitamins and minerals, essence of chicken 

drink, germ oil, fish oil, protein supplement, and rice bran oil. Pharmacies and 

the media were frequently reported as sources of HDS and its information, 

respectively. 

Most frequently reported influences on HDS use, from both the survey and the 

qualitative study, were family members and friends’ recommendations, followed 

by a perception of HDS benefits and a willingness to try them. Almost three 

quarters reported non-disclosure of their HDS use to their doctor; reasons for 

secrecy being that their doctor did not ask (49%), or the patient had concerns 

about disapproval of HDS use from their doctor (16%).  

The survey showed that nearly 80% of respondents reported perceived benefit 

from HDS, such as alleviating minor ailments (37%), maintaining well-being 

(31%), and slowing the progression of CKD (10%). However, one-tenth reported 

experiencing adverse events from HDS use, such as progression of CKD (37%), 

gastrointestinal symptoms (16%) and neurological symptoms (16%). Kariyat, 

river spiderwort and wheatgrass were reported by respondents to increase 

serum creatinine in the survey. Reviewing medical notes amongst the exposed 

group revealed two respondents had developed acute kidney injury, on top of 

their CKD, which may be related to the use of unknown Chinese herbal 

medicines, or river spiderwort combined with diclofenac diagnosed by a doctor. 

However, the cohort study did not find an association between current and 
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regular HDS use, and the fast progression of CKD, when defined as either a 

decline in eGFR of at least 5 ml/min/1.73m2/year or reaching end-stage renal 

disease over one year (adjusted OR 1.16, 95%CI 0.66 - 2.03). Proteinuria 

showed the highest risk for the fast progression of CKD (adjusted OR 4.22, 95% 

CI 2.52 – 7.05), followed by younger age (adjusted OR 1.91, 95% CI 1.14 – 

3.18). Existing proteinuria was found to be a confounding factor related to the 

association between HDS use and the fast progression of CKD. 

Regarding HDS being related to CKD complications, the cohort study found an 

association between HDS use and uncontrolled hyperphosphatemia (adjusted OR 

3.53, 95%CI 1.20 - 10.43). This may be because some HDS used in the exposed 

group contain phosphate or vitamin D, such as multivitamins, cod liver oil, bee 

pollen, rice brand oil, wheatgrass, botanical extracts and swiftlet’s nest drink. 

Meanwhile there was no relationship between HDS use and uncontrolled 

hyperkalemia (adjusted OR 0.59, 95% CI 0.25 – 1.38). 

10.2 Comparison with the literature 

Demographic characteristics of the sample in the survey and the cohort study 

represent the population of Thai patients with CKD, as there were no differences 

in the proportions by sex, education levels, living in urban or rural areas, 

smoking and drinking status between respondents in the present study and the 

Thai general population in the Thai National census (2007).260 There was no 

difference in the mean age and sex between the present study and the Thai CKD 

population.290  

The prevalence of HDS use over 12 months, amongst Thai patients with CKD in 

the present survey (45%), is consistent with patients with CKD in Canada 

(45%)16, and higher than reported in the Thai general population survey (33%).5 

Former drinking and medium adherence to prescribed, conventional medication 

were less likely to use HDS, compared with non-drinking and poor adherence. 
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However, there were no clear patterns for these factors and only limited 

evidence to support these associations.  

There were no differences in the reasons for HDS use between the present 

studies and literature.63,87,90,93,96 However, friends and family members were the 

most frequently reported influence on HDS use amongst Thai patients in the 

present studies; data which is consistent with the literature concerning other 

Asian populations, such as Malaysia and Japan.54,57,61 In contrast, Western 

populations are more likely to use HDS which have been suggested by their 

health care providers.16,25,58 Most Thai HDS users in the present survey reported 

non-disclosure of their use to their doctor (72%), which is consistent with other 

Asian populations.98,110,111 On the other hand, Western populations are more 

likely to inform their doctor (55-67%).15,16 

There are a lack of clinical trials to identify which types of HDS, reported to be 

used for kidney diseases in the present survey, are effective. Reported renal 

adverse effects from HDS in the present survey and the cohort study, also had 

only limited scientific evidence to support them.  

An association between HDS use and the fast progression of CKD was not found 

in the present cohort study. This is inconsistent with previous surveys and a 

case-control study in Thailand and Taiwan4,5,7, which found that herbal medicine, 

is related to CKD or end-stage renal disease. However, the respondents in the 

Taiwanese studies mainly used Chinese herbal medicine, which was likely to be 

contaminated with NSAIDs7, whilst one survey in Thailand found a weak 

association between herbal medicine and CKD. Another reason for there being no 

association between HDS use and the fast progression of CKD in the current 

study may be due to the limited sample size to detect the small effect size of 

HDS use. 
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Various types of HDS were used amongst Thai patients with CKD in the present 

cohort study, and therefore such an equivocal situation challenges a researcher 

to investigate renal effects from a specific type of HDS, whilst simultaneously 

achieving a sufficient sample size to determine such association.  

Existing proteinuria and younger age were associated with the fast progression 

of CKD in the present cohort study, which are known risk factors.157,169-171,173  

There is a significant association between HDS and uncontrolled 

hyperphosphatemia; the first time this link has been found. This may be due to 

the use of several HDS products containing phosphate or vitamin D, such as 

multivitamins, cod liver oil, bee pollen, rice brand oil, wheatgrass, botanical 

extracts and swiftlet’s nest drink. However, an association between HDS use and 

uncontrolled hyperkalemia was not found in the present cohort study. There are 

several reasons to support this finding; HDS may contain a small amount of 

potassium; and some HDS, such as tea for diuretic effects may increase 

excretion of potassium. 

10.3 Strengths and weaknesses 

Strengths 

There are several strengths of this thesis. First of all, this is the first prospective 

cohort study to investigate any causal relationship between HDS and the fast 

progression of CKD in Thai patients with advanced CKD, including the 

associations with the complications of CKD. The findings from both the survey 

and the qualitative study also provide the comprehensive information about HDS 

use amongst Thai patients with advanced CKD. This study had a high response 

rate to the survey, as well as only small numbers of missing data in the survey, 

since information was gathered using face-to-face interviews. There was also a 

low rate of drop out in the cohort study, although interviews can result in social 
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desirability bias. The validity and reliability of the questionnaire in this thesis was 

acceptable, and helped to minimise information bias. Objective data was 

measured for the outcome in the cohort study, whilst the quantity of exposure to 

HDS was measured. Therefore, these procedures could prevent information and 

misclassification bias. Finally, sensitivity analyses were performed for the 

primary outcome of the cohort study; they revealed the same findings as the 

original results. This could contribute to the robust findings. 

Weaknesses 

Limitations of this thesis are that all types of HDS use were defined as ‘the 

exposure’ so this may have resulted in the inconclusive findings, because each 

HDS may have either different effects on the renal system or no effect. However, 

as the types of HDS used are unknown, this seems to be a sensible way to 

achieve the primary aim of this thesis. If only one type of HDS was defined as 

the exposure, then it is likely a larger sample size would be needed, which was 

not feasible within the scope of a 3-year PhD programme. Also it was unknown 

which HDS would be an appropriate choice to study, as the different types of 

HDS used by patients with advanced CKD were unknown. The findings in the 

present study provide suitable individual herbal medicines, into which further 

research would be valuable in order to understand their effects on CKD 

progression. If findings were to show a strong association between HDS use and 

the progression of CKD, individual ingredients should be investigated to 

determine which is responsible for the effect on CKD progression. Similarly, if 

any were suspected of being beneficial in slowing the progression of CKD, these 

would also be worthy of further investigation. Whilst no HDS were found to be 

implicated in the fast progression of CKD, the findings do suggest that river 

spiderwort should be examined for its potential negative effect in terms of acute 

kidney injury. HDS use in this study was self-reported, so some patients may not 
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disclose their HDS use; therefore the findings related to this issue should be 

used with caution. 

Selecting two teaching hospitals for the recruitment may have resulted in 

selection bias and doubts as to whether the sample can be generalised. 

However, the demographics of respondents in this study, i.e. gender, education 

levels and living in urban or rural areas, and smoking and drinking status, are 

consistent with the Thai general population. The mean age of respondents in this 

study was also similar to the CKD general population in Thailand.  

Despite the determination of sample size in this study calculated by a 

comparison of the means of the outcome, eGFR over one year, between two 

groups, Chi-squared tests and multiple logistic regressions were performed as 

the distribution of the outcome was not normal. Additionally, during the follow-

up period some patients initiated dialysis, which seemed to indicate the fast 

progression of CKD. Therefore, the definition of the dependent variable was 

newly defined as either having or not having fast progression of CKD over one 

year - a dichotomous variable. The fast progression of CKD was defined as either 

a decline in eGFR of at least 5 ml/min/1.73m2/year or initiated dialysis over one 

year. However, post hoc determination of the sample size, for non-parametric 

statistics, confirmed there was sufficient sample size in this study for the 

analysis to be conducted.  

There were three investigators who interviewed respondents, which can lead to 

differences in responses and recording of data. To ensure consistency in data 

collection, the investigators were trained how to ask respondents the questions 

in a standardised way. The main researcher (MT), by observing the conduct of 

their first interview, confirmed the data collection procedure was consistent.  

Extracting information from medical notes can result in missing data, as data 

may not have been recorded, or some parts of the medical notes may have been 
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misplaced or used for another purpose. However, there were little missing data 

in this study. 

To examine potentially confounding factors in the cohort study, such factors, 

such as demographics, were tested using Chi-squared tests and multiple logistic 

regressions in order to identify whether such factors related to an association 

between the exposure and the outcomes. This found that existing proteinuria 

was a confounding factor in the association between HDS use and the fast 

progression of CKD. Therefore, this variable was included in the multiple logistic 

regression analysis to control for it. 

10.4 Implications for practice and policy  

The findings suggest that health care providers, particularly in Thailand, should 

acknowledge that almost half of their Thai patients with CKD stages 3 to 5 are 

likely to use HDS and they may not inform their doctor about this use. They 

should also be aware that patients with a medium level of adherence to 

prescribed, conventional medication are less likely to use HDS than those with 

poor adherence. However, there was an inconsistent association between HDS 

use and the degree of medication adherence. Thus, doctors and other health 

care professionals should regularly inquire about HDS use, as standard practice 

for managing CKD in Thailand. Pharmacists, in particular, should further study 

the relationship between HDS use and the degree of medication adherence 

before standard practice can be employed. 

To date there is limited scientific evidence to provide information for health care 

providers, upon which to base decisions about which type of HDS should be 

avoided by patients with CKD. The findings in the present cohort study aimed to 

establish such knowledge. Even though an association between HDS and the fast 

progression of CKD was not found in the short-term, it would appear that 

unknown Chinese herbal medicine or river spiderwort combined with diclofenac 
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may be related to acute kidney injury, as reported by a doctor in patients’ 

medical notes. HDS use was also associated with uncontrolled 

hyperphosphatemia in the current cohort study. This may be because some HDS 

used in this study contain phosphate or vitamin D. Thus, health care providers 

should closely monitor their patients using such products. 

There are many modified risk factors related to the progression of CKD, such as 

obesity, smoking, proteinuria, uncontrolled blood pressure, raised blood sugar 

and raised lipid levels, based on evidence in the relevant literature. Given the 

findings from the present cohort study, it can be seen that existing proteinuria is 

more likely to be associated with the fast progression of CKD than other factors 

in Thai patients, which is consistent with findings presented in previous 

literature. Controlling for this factor should be the main priority for the 

prevention of fast progression of CKD. It would appear that this factor is more 

strongly associated with worsening kidney function than HDS use. 

Most frequently reported as a supply source of HDS are pharmacies. Community 

pharmacists should therefore play an important role in educating their customers 

how to properly use HDS. They should also monitor any adverse effects of HDS, 

particularly in people with kidney insufficiency. 

The Thai Health Product Vigilance Center has intensively monitored eight herbal 

medicines on the Thai National List of Essential Medicines, including Kariyat and 

turmeric125 and has established, since 1997, a spontaneous reporting system in 

order to monitor adverse effects from other HDS products in Thailand.126 Under 

this surveillance there has been limited evidence to provide information 

regarding the safety of HDS use in patients with CKD. Some HDS used in the 

present studies are not on the list, such as river spiderwort. Wheatgrass 

products have been registered as a food so they have not been restricted, nor 

has their safety been monitored under post-marketing surveillance, the same as 

medicines. River spiderwort was reported by a doctor to be related to acute 
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kidney injury in the medical note and wheatgrass was reported by a patient in 

the present survey to increase serum creatinine. These issues should be 

intensively monitored by Thai Health Product Vigilance Center. This center 

should also encourage health care providers and consumers in Thailand to report 

adverse events, particularly in patients with CKD, who are more vulnerable to 

adverse effects on their kidneys. Further studies of the HDS safety profile, in 

patients with CKD, need to be carried out by government bodies, researchers, 

and manufacturers of herbal or dietary supplement products. 

The research findings showed that the media, such as television and radio, plays 

an important part in disseminating HDS information and influencing patients to 

use HDS. The Thai Food and Drug Administration should inspect HDS advertising 

in order to ensure that HDS companies provide proper information, due to the 

reported HDS use for unproven indications in the present survey. This body 

should provide a fact sheet of HDS information for consumers, in order to 

prevent unnecessary or inappropriate use of HDS.  

10.5 Recommendations for further study 

There has been a scarcity of safety information about HDS use in patients with 

CKD so research, particularly phase I clinical trials, in this field needs to be 

conducted in order to provide safety profiles of HDS. This is because many HDS 

have been registered as a diet, so they are not required to be studied for toxicity 

in humans. The association between HDS and the fast progression of CKD needs 

to be investigated for its long-term effects on kidney function and renal adverse 

effects, according to the specific herbal medicine used, such as river spiderwort. 

No association between HDS use and the fast progression of CKD was found in 

the present cohort study, due to limited sample size, so a population-based 

cohort study needs to confirm this finding before a conclusion can be made. It 

would seem that small numbers of herbal medicines may be related to  acute 
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kidney injury (AKI) in Thai patients with stages 3 to 5 CKD as found in the 

results. Therefore, the causes of AKI apparently related to HDS use amongst 

patients diagnosed as acute renal failure, need to be examined.  

The present studies were not aimed at investigating beneficial effects of HDS on 

kidney function and there is a significant lack of scientific evidence in this area, 

which needs to be examined. Some HDS used in this study appear to have 

beneficial effects on kidney function, in both animal and human models, such as 

spring bitter cucumber, a mixture of boesenbergia, mint, ginger, galangal, 

lemongrass, kaffir lime leaves and shallots, and holy mushrooms. This 

potentially beneficial association needs further investigation. Almost all patients 

reported using HDS together with prescribed, conventional medicine in the 

present survey. This raises the question of how to integrate HDS use with 

conventional medicines, in order to use them more effectively and safely in 

patients with CKD. This matter needs to be investigated, with particular focus on 

the effects of HDS-drug interaction.  

The research results show an inconsistent association between HDS use and 

degree of adherence to prescribed, conventional medication. This should be 

further examined before any firm conclusions can be made. This could assist in 

understanding this relationship and guide health care providers in dealing with 

this issue. 

The finding that there is a high amount of non-disclosure of HDS use to their 

doctors in Thai patients with CKD, requires qualitative studies to ascertain the 

root causes of this problem, and what strategies could be employed to resolve it.  

10.6 Thesis conclusion 

Almost half of Thai patients with CKD stages 3 to 5 in the current survey were 

likely to use HDS together with prescribed, conventional medication, although 
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there is limited scientific evidence to support their beneficial effects on kidney 

function and their safety. The findings in the present cohort study seem to 

provide safety information for using HDS in Thai patients with CKD. No 

association between HDS use and the fast progression of CKD in Thai patents 

with stages 3 to 5 CKD was found, due to limited sample size to detect the small 

effect size of using HDS. It would appear that proteinuria is likely to influence 

the fast progression of CKD more than HDS use. HDS use was also associated 

with uncontrolled hyperphosphatemia in the present cohort study. Health care 

providers should closely monitor patients who are using Chinese herbal medicine 

or river spiderwort which, as cases suggest, may be related to acute kidney 

injury in patients with stages 3 to 5 CKD. They should also monitor serum levels 

of phosphate amongst patients using products containing phosphate or vitamin 

D. Further studies are needed to investigate the association between HDS use 

and the fast progression of CKD, greater than one year, and to identify any 

beneficial and/or detrimental effects of specific herbal medicines on kidney 

function. 
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Appendix 2: Common use of herbal medicines 

in Thailand 

Types of herbal medicine Picture Part of the tree for 

herbal medicine use 

Medical purposes* 

Kariyat (Andrographis 

paniculata) 

 

 

Leaf Common cold 

Turmeric (Curcuma longa) 

  

Rhizome Flatulence 

Horse radish tree 

(Moringa spp.) 

 

Leaf Insomnia 

Laxative and 

diuretic effects 

River spiderwort 

(Tradescantia fluminensis) 

 

All parts No evidence 

Babbler’s Bill Leaf 

(Thunbergia laurifolia) 

- Leaf Fever 

Boesenbergia 

(Boesenbergia rotunda) 

 

Rhizome Flatulence and 

diarrhoea 

Heart-leaved moonseed 

(Tinospora cripa) 

- Stem Fever, expectorant 

and muscle pain 

Vap Ca (Houttuynia 

cordata) 

 

Leaf Diuretic effect and 

cough 

Blue Pea (Clitoria 

ternatea) 

 

Flower Topical use: hair 

loss and good hair 

health  
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Types of herbal 

medicine 

Picture Part of the tree for 

herbal medicine use 

Medical purposes* 

Roselle (Hibiscus 

sabdariffa) 

 

Flower Diuretic effect 

Spring bitter cucumber 

(Momordica 

cochinchinensis) 

 

Fruit No evidence 

Java tea 

 

Leaf Diuretic effect 

Types of Thai folk 

remedy 

Picture Main ingredients Medical purposes* 

 ‘Ya hom’ 

 

Licorice, nutmeg, clove, 

cinnamon, Indian small 

civet, saffron, camphor, 

aglia, Magnolia officinalis 

Faint 

‘Ka sai’ - Rhubarb, senna, 

asafetida, aloe, Garcinia 

hanburyi 

Constipation 

 ‘Ya khom’ - Turmeric, Tinospora 

cripa, Aristolochia, 

Gymnopetalum 

cochinchinense 

fever 

Reference: National Drug Committee. National list of herbal medicine products. 1st ed. Bangkok: 
Ministry of Public Health Thailand, 2011. 

Department of Herbal Database Mahidol University. Med plant, 2010. 

* Approved by Thai FDA    

 



Appendix 3: Questionnaire 

279 

Appendix 3: Questionnaire 

Translation version 
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The original version of questionnaire 
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Appendix 4:  Open-ended questions about 

attitudes towards the reasons for HDS use 

Translation version 

This questionnaire is to gather information about reasons for HDS use in pre-

dialysis patients in order to understand HDS users. 

CU / SWU Hospital 

Participant number……………………....   

Date of data collection………/…………/…………. 

Information provider  □ Patient (0)  □ Care giver (1) 

1. How and when were you introduced to HDS? 

2. Why do you use HDS? 

3. What led you to start using HDS? 

4. Did anything influence you to start using HDS, e.g. advice from friends, 

doctor, news reports, etc?           

5. Are there benefits of HDS compared with conventional medicines? Please 

explain why you think this. 

6. What did you hope taking HDS would achieve? 

7. Do you have any concerns about using HDS? If yes, what? Then please 

compare with conventional medicines. 

8. Have you had any warnings about taking the HDS such as from doctors, 

friends? If yes, has it influenced your use in anyway? 
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The original version of  open-ended questions 
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Appendix 5: Data extraction sheet for 

outpatient notes 

Translation version 
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The original version of data extraction sheet for outpatient 

notes 
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Translation version 
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The original final version of questionnaire 
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Appendix 7: Data sheet for telephone 

interview and data extraction sheet for the 

follow-up study 

Translation version 
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The original version of data sheet for the follow-up study 
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Appendix 8: Information sheet for research 

participant 
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Translation version 

62 Mu 7 Ongkharak 

Nakhon-Nayok 26120 

Tel. 0-3739-5085-6  ext. 60428 

 

Certificate of Approval by Institutional Review Board  

(Expedited Review)  

Faculty of Medicine, Srinakharinwirot University 

SWUEC/EX IRB No. 43/2554 

Study Title The association between herbal and dietary supplement 
use and the progression of chronic kidney disease (CKD) 
and its complications among patients with chronic 
kidney disease in Thailand 

Principal Investigator 
Institution 

Miss Mayuree  Tangkiatkumjai 
Faculty of Pharmacy, Srinakharinwirot University 

SWUEC code SWUEC/Ex 
Document Reviewed 1. Protocol version 5 May 2011 

2. The document of questions answering on 8 
August 2011 

3. Consent form 
4. Structured questionnaire 
5. The data from patient medical records 

Approval by Institutional Review Board (Ex) 
Date of Approval 9 August 2011 
Approval Expire Date 8 August 2012 
 

The Institutional Review Board of the Faculty of Medicine, Srinakharinwirot 

University has approved this study which is to be carried out in compliance with 

the International guidelines for human research protection as Declaration of 

Helsinki. 
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Translation version 

62 Mu 7 Ongkharak 

Nakhon-Nayok 26120 

Tel. 0-3739-5085-6  ext. 60428 

 

Certificate of Approval by Institutional Review Board  

(Expedited Review)  

Faculty of Medicine, Srinakharinwirot University 

SWUEC/EX IRB No. 43/2555 (First extension) 

Study Title The association between herbal and dietary supplement 
use and the progression of chronic kidney disease (CKD) 
and its complications among patients with chronic 
kidney disease in Thailand 

Principal Investigator 
Institution 

Assist. Prof. Mayuree  Tangkiatkumjai 
Faculty of Pharmacy, Srinakharinwirot University 

SWUEC code SWUEC/Ex 43/2555 
Document Reviewed 1. Protocol version 5 May 2011 

2. Certificate of ethics approval SWUEC/EX 43/2554 
Approval by Institutional Review Board (Ex) 
Date of Approval 9 August 2012 
Approval Expire Date 8 August 2013 
 

The Institutional Review Board of the Faculty of Medicine, Srinakharinwirot 

University has approved this study which is to be carried out in compliance with 

the International guidelines for human research protection as Declaration of 

Helsinki. 
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Appendix 12: Vlaminck’s questionnaire  
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Appendix 13: First version of dietary 

questionnaire 

Translation version 
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The original first version of dietary questionnaire 
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Appendix 14: Different HDS used in the 

present survey reported by one respondent 

Thirty-one different types of herbal medicines and seven different dietary 

supplements used were reported once, see table below. 

Types of HDS used 

Black galingale (Kaempferia parviflora) Roselle juice  

Lemongrass Lime 

An herbal combination – Boesenbergia, 

sweet basil, honey and lime juice 

Spring bitter cucumber (Momordica 

cochinchinensis) 

An herbal combination – Boesenbergia, 

mint, ginger, galangal, lemongrass, 

kaffir lime leaves and shallots 

Lotus (Nelumbo nucifera) 

An herbal combination - Boesenbergia, 

sweet basil, honey, lime juice and 

Asiatic Pennywort (Centella asiatica) 

Ivy gourd leaves (Coccinia grandis) 

An herbal combination – Boesenbergia 

and Asiatic Pennywort 

Bamboo grass leaves (Tiliacora 

triandra) 

Sweet basil and pineapple Alfafa 

An herbal combination - Boesenbergia, 

onion, galangal, lemongrass, kaffir lime 

leaves, lime leaves and mint 

An herbal combination – paragrass 

roots (Brachiaria mutica) and 

pomegranate leaves (Punica 

granatum) 

A Chinese folk remedy – holy 

mushroom, Cordyceps (Cordyceps 

sinessis), ginseng and Chinese 

Wolfberry (Lycium Chinese) 

A Chinese folk remedy - Cordyceps, 

Lovage (Angelica sinensis), deer 

antle velvet, cinnamon and 

Schisandra berry (Schisandra 

chinensis.) 

Java tea (Orthosiphon aristatus) Mimosa pudica 

An herbal combination – garlic, leaves 

of Cassod tree (Cassia siamea), piper 

and aloe vera 

An herbal combination - green tea, 

pepper and garcinia. 

A stem from Coscinium fenestratum Echinochloa spp. 

Leaves of Palmae (Corypha lecomtei) Algae 
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Types of HDS used 

Leaves of Clerodendrum petasites Gynura procumbens 

A Thai folk remedy called “Tri Pla” – 

Chebulic myrobalans (Terminalia 

chebula), Beleric myrobalan 

(Terminalia bellirica) and Emblic 

myrablan (Phyllanthus emblica) 

A Chinese folk remedy - Cordyceps, 

Angelica sinensis, Chinese 

Wolfberry, Astragalus (Astragali 

radix), Eucommia ulmoides, 

Codonopsis pilosula and deer antler 

velvet 

Cissus quadrangularis Sesame oil 

Coconut oil Collagen 

Glucosamine Chondroitin sulphate 

Lecithin A soy bean extract and beta-glucan 
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Appendix 15: Sensitivity analyses 

Table 1: Univariate analyses of the progression of CKD at the cut-off point of a 

decline in eGFR over a year at least 5 ml/min/1.73m2/year and variables 

(n=330) 

Variables Fast progression 

(n=104) 

Slow progression 

(n=226) 

X2 value p-value 

HDS use   0.05 0.82 

   Exposure 30 (30.6%) 68 (69.4%)   

   Non-exposure 74 (31.9%) 158 (68.1%)   

Age   8.31 < 0.01* 

   < 60 42 (40.4%) 56 (24.8%)   

   > 60 62 (59.6%) 170 (75.2%)   

Sex   5.32 0.02* 

  Male  56 (53.8%) 91 (40.3%)   

  Female 48 (46.2%) 135 (59.7%)   

Current smoking   < 0.01 0.98 

   Yes 5 (4.8%) 11 (4.9 %)   

   No 99 (95.2%) 215 (95.1%)   

Obesity (n=98) (n=218) 0.69 0.40 

   Yes 44 (44.9%) 87 (39.9%)   

   No  54 (55.1%) 131 (60.1%)   

Existing proteinuria (n=98) (n=193) 25.07 < 0.01* 

   Yes 68 (69.4%) 74 (38.3%)   

   No 30 (30.6%) 119 (61.7%)   

Degree of protein intake  1.22 0.27 

   Moderate to high 50 (48.1%) 94 (41.6%)   

   Low 54 (51.9%) 132 (58.4%)   

Hypertension   0.84 0.36 

   Yes 99 (95.2%) 209 (92.5%)   

   No 5 (4.8%) 17 (7.5%)   

Diabetes   0.68 0.41 

   Yes 59 (56.7%) 139 (61.5%)   

   No 45 (43.3%) 87 (38.5%)   

Dyslipidaemia   0.02 0.89 

   Yes 92 (88.5%) 201 (88.9%)   

   No 12 (11.5%) 25 (11.1%)   

Controlled blood pressure (n=102) (n=225) 1.94 0.16 

   No 72 (70.6%) 141 (62.7%)   

   Yes 30 (29.4%) 84 (37.3%)   

A1C (%) (n=59) (n=142) 0.28 0.59 

   > 7 29 (49.2%) 64 (45.1%)   

   < 7 30 (50.8%) 78 (54.9%)   
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Table 1: (continued) 

Variables Fast progression 

(n=104) 

Slow progression 

(n=226) 

X2 value p-value 

LDL cholesterol (mg/dl) (n=88) (n=205) 6.05 0.01* 

   > 100 55 (62.5%) 96 (46.8%)   

   < 100 33 (37.5%) 109 (53.2%)   

Current use of NSAIDs or COX-2 inhibitors  0.45 0.50 

   Yes 8 (7.7%) 13 (5.8%)   

   No 96 (92.3%) 213 (94.2%)   

Current use of aspirin   2.79 0.09 

   Yes 35 (33.7%) 98 (43.4%)   

   No 69 (66.3%) 128 (56.6%)   

Prescribed, conventional medication adherence**  5.44 0.02* 

   Low 34 (32.7%) 47 (20.8%)   

   Medium to high 70 (67.3%) 179 (79.2%)   

* Statistical significance at p-value < 0.05 

** Medication adherence was measured using the Thai version of 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 
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Table 2: Univariate analyses of the progression of CKD at the cut-off point of a 

decline in eGFR over a year at least 4 ml/min/1.73m2/year and variables 

(n=330) 

Variables Fast progression 

(n=121) 

Slow progression 

(n=209) 

X2 value p-value 

HDS use   < 0.01 0.99 

   Exposure 36 (29.8%) 62 (29.7%)   

   Non-exposure 85 (70.2%) 147 (70.3%)   

Age   7.65 < 0.01* 

   < 60 47 (38.8%) 51 (24.4%)   

   > 60 74 (61.2%) 158 (75.6%)   

Sex   3.47 0.06 

  Male  62 (51.2%) 85 (40.7%)   

  Female 59 (48.8%) 124 (59.3%)   

Current smoking   < 0.01 0.94 

   Yes 6 (5.0%) 10 (4.8%)   

   No 115 (95.0%) 199 (95.2%)   

Obesity (n=115) (n=201) 0.62 0.43 

   Yes 51 (44.3%) 80 (39.8%)   

   No  64 (55.7%) 121 (60.2%)   

Existing proteinuria (n=113) (n=178) 25.19 < 0.01* 

   Yes 76 (67.3%) 66 (37.1%)   

   No 37 (32.7%) 112 (62.9%)   

Degree of protein intake  1.43 0.23 

   Moderate to high 58 (47.9%) 86 (41.1%)   

   Low 63 (52.1%) 123 (58.9%)   

Hypertension   < 0.01 0.98 

   Yes 113 (93.4%) 195 (93.3%)   

   No 8 (6.6%) 14 (6.7%)   

Diabetes   0.14 0.71 

   Yes 71 (58.7%) 127 (60.8%)   

   No 50 (41.3%) 82 (39.2%)   

Dyslipidaemia   0.78 0.38 

   Yes 105 (86.8%) 188 (90.0%)   

   No 16 (13.2%) 21 (10.0%)   

Controlled blood pressure (n=119) (n=208) 1.75 0.19 

   No 83 (69.7%) 130 (62.5%)   

   Yes 36 (30.3%) 78 (37.5%)   

A1C (%) (n=71) (n=130) 0.40 0.52 

   > 7 35 (49.3%) 58 (44.6%)   

   < 7 36 (50.7%) 72 (55.4%)   

LDL cholesterol (mg/dl) (n=105) (n=188) 5.81 0.02* 

   > 100 64 (61.0%) 87 (46.3%)   

   < 100 41 (39.0%) 101 (53.7%)   
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Table 2: (continued) 

Variables Fast progression 

(n=121) 

Slow progression 

(n=209) 

X2 value p-value 

Current use of NSAIDs or COX-2 inhibitors  1.16 0.28 

   Yes 10 (8.3%) 11 (5.3%)   

   No 111 (91.7%) 198 (94.7%)   

Current use of aspirin   1.23 0.27 

   Yes 44 (36.4%) 89 (42.6%)   

   No 77 (63.6%) 120 (57.4%)   

Prescribed, conventional medication adherence**  6.09 0.01* 

   Low 39 (32.2%) 42 (20.1%)   

   Medium to high 82 (67.8%) 167 (79.9%)   

* Statistical significance at p-value < 0.05 

** Medication adherence was measured using the Thai version of 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 
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Table 3: Univariate analyses of the progression of CKD at the cut-off point of a 

decline in eGFR over a year at least 6 ml/min/1.73m2/year and variables 

(n=330) 

Variables Fast progression 

(n=90) 

Slow progression 

(n=240) 

X2 value p-value 

HDS use   < 0.01 0.94 

   Exposure 27 (29.3%) 71 (29.6%)   

   Non-exposure 63 (70.7%) 169 (70.4%)   

Age   7.72 < 0.01* 

   < 60 37 (41.1%) 61 (25.4%)   

   > 60 53 (58.9%) 179 (74.6%)   

Sex   7.36 < 0.01* 

  Male  51 (56.7%) 96 (40.0%)   

  Female 39 (43.3%) 144 (60.0%)   

Current smoking   0.13 0.71 

   Yes 5 (5.6%) 11 (4.6%)   

   No 85 (94.4%) 229 (95.4%)   

Obesity (n=85) (n=231) 0.94 0.33 

   Yes 39 (45.9%) 92 (39.8%)   

   No  46 (54.1%) 139 (60.2%)   

Existing proteinuria (n=86) (n=205) 23.93 < 0.01* 

   Yes 61 (70.9%) 81 (39.5%)   

   No 25 (29.1%) 124 (60.5%)   

Degree of protein intake  0.03 0.86 

   Moderate to high 40 (44.4%) 104 (43.3%)   

   Low 50 (55.6%) 136 (56.7%)   

Hypertension   0.98 0.32 

   Yes 86 (95.6%) 222 (92.5%)   

   No 4 (4.4%) 18 (7.5%)   

Diabetes   1.02 0.31 

   Yes 50 (55.6%) 148 (61.7%)   

   No 40 (44.4%) 92 (38.3%)   

Dyslipidaemia   0.13 0.72 

   Yes 79 (87.8%) 214 (89.2%)   

   No 11 (12.2%) 26 (10.8%)   

Controlled blood pressure (n=88) (n=239) 0.93 0.34 

   No 61 (69.3%) 152 (63.6%)   

   Yes 27 (30.7%) 87 (36.4%)   

A1C (%) (n=51) (n=150) 0.21 0.65 

   > 7 25 (49.0%) 68 (45.3%)   

   < 7 26 (51.0%) 82 (54.7%)   

LDL cholesterol (mg/dl) (n=75) (n=218) 10.94 < 0.01* 

   > 100 51 (68.0%) 100 (45.9%)   

   < 100 24 (32.0%) 118 (54.1%)   
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Table 3: (continued) 

Variables Fast progression 

(n=90) 

Slow progression 

(n=240) 

X2 value p-value 

Current use of NSAIDs or COX-2 inhibitors  0.41 0.52 

   Yes 7 (7.8%) 14 (5.8%)   

   No 83 (92.2%) 226 (94.2%)   

Current use of aspirin   2.49 0.11 

   Yes 30 (33.3%) 103 (42.9%)   

   No 60 (66.7%) 137 (57.1%)   

Prescribed, conventional medication adherence**  9.82 < 0.01* 

   Low 33 (36.7%) 48 (20.0%)   

   Medium to high 57 (63.3%) 192 (80.0%)   

* Statistical significance at p-value < 0.05 

** Medication adherence was measured using the Thai version of 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 
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Table 4: Univariate analyses of the progression of CKD at the cut-off point of a 

decline in eGFR over a year at least 10 ml/min/1.73m2/year and variables 

(n=330) 

Variables Fast progression 

(n=40) 

Slow progression 

(n=290) 

X2 value p-value 

HDS use   2.05 0.15 

   Exposure 8 (20.0%) 90 (31.0%)   

   Non-exposure 32 (80.0%) 200 (69.0%)   

Age   8.99 < 0.01* 

   < 60 20 (50.0%) 78 (26.9%)   

   > 60 20 (50.0%) 212 (73.1%)   

Sex   3.09 0.08 

  Male  23 (57.5%) 124 (42.8%)   

  Female 17 (42.5%) 166 (57.2%)   

Current smoking   2.62 0.11 

   Yes 4 (10.0%) 12 (4.1%)   

   No 36 (90.0%) 278 (95.9%)   

Obesity (n=36) (n=280) 0.11 0.74 

   Yes 14 (38.9%) 117 (41.8%)   

   No  22 (61.1%) 163 (58.2%)   

Existing proteinuria (n=40) (n=251) 12.74 < 0.01* 

   Yes 30 (75.0%) 112 (44.6%)   

   No 10 (25.0%) 139 (55.4%)   

Degree of protein intake  1.38 0.24 

   Moderate to high 14 (35.0%) 130 (44.8%)   

   Low 26 (65.0%) 160 (55.2%)   

Hypertension   0.05 0.82 

   Yes 37 (92.5%) 271 (93.4%)   

   No 3 (7.5%) 19 (6.6%)   

Diabetes   0.12 0.73 

   Yes 23 (57.5%) 175 (60.3%)   

   No 17 (42.5%) 115 (39.7%)   

Dyslipidaemia   0.08 0.78 

   Yes 35 (87.5%) 258 (89.0%)   

   No 5 (12.5%) 32 (11.0%)   

Controlled blood pressure (n=38) (n=289) 2.37 0.12 

   No 29 (76.3%) 184 (63.7%)   

   Yes 9 (23.7%) 105 (36.3%)   

A1C (%) (n=23) (n=178) 1.09 0.29 

   > 7 13 (56.5%) 80 (44.9%)   

   < 7 10 (43.5%) 98 (55.1%)   

LDL cholesterol (mg/dl) (n=36) (n=257) 9.05 < 0.01* 

   > 100 27 (75.0%) 124 (48.2%)   

   < 100 9 (25.0%) 133 (51.8%)   



Appendix 15: Sensitivity analyses 

364 

Table 4: (continued) 

Variables Fast progression 

(n=40) 

Slow progression 

(n=290) 

X2 value p-value 

Current use of NSAIDs or COX-2 inhibitors  1.01 0.31 

   Yes 4 (10.0%) 17 (5.9%)   

   No 36 (90.0%) 273 (94.1%)   

Current use of aspirin   2.01 0.16 

   Yes 12 (30.0%) 121 (41.7%)   

   No 28 (70.0%) 169 (58.3%)   

Prescribed, conventional medication adherence**  7.92 < 0.01* 

   Low 17 (42.5%) 64 (22.1%)   

   Medium to high 23 (57.5%) 226 (77.9%)   

* Statistical significance at p-value < 0.05 

** Medication adherence was measured using the Thai version of 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 
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Table 5: Univariate analyses of the fast progression of CKD and variables 

amongst respondents who did not have glomerular diseases, cancer, HIV, and 

cirrhosis (n=258) 

Variables Fast progression 

(n=84) 

Slow progression 

(n=174) 

X2 value p-value 

HDS use   < 0.01 0.98 

   Exposure 24 (28.6%) 50 (28.7%)   

   Non-exposure 60 (71.4%) 124 (71.3%)   

Age   6.07 0.01* 

   < 60 27 (32.1%) 32 (18.4%)   

   > 60 57 (67.9%) 142 (81.6%)   

Sex   5.24 0.02* 

  Male  47 (56.0%) 71 (40.8%)   

  Female 37 (44.0%) 103 (59.2%)   

Current smoking   2.05 0.15 

   Yes 7 (8.3%) 7 (4.0%)   

   No 77 (91.7%) 167 (96.0%)   

Obesity (n=78) (n=166) 0.59 0.44 

   Yes 37 (47.4%) 70 (42.2%)   

   No  41 (52.6%) 96 (57.8%)   

Existing proteinuria (n=75) (n=144) 22.94 < 0.01* 

   Yes 51 (68.0%) 49 (34.0%)   

   No 24 (32.0%) 95 (66.0%)   

Degree of protein intake  0.88 0.35 

   Moderate to high 37 (44.0%) 66 (37.9%)   

   Low 47 (56.0%) 108 (62.1%)   

Hypertension   0.45 0.50 

   Yes 82 (97.6%) 167 (96.0%)   

   No 2 (2.4%) 7 (4.0%)   

Diabetes   0.14 0.70 

   Yes 54 (64.3%) 116 (66.7%)   

   No 30 (35.7%) 58 (33.3%)   

Dyslipidaemia   < 0.01 0.94 

   Yes 77 (91.7%) 159 (91.4%)   

   No 7 (8.3%) 15 (8.6%)   

Controlled blood pressure (n=83) (n=173) 0.01 0.91 

   No 56 (67.5%) 118 (68.2%)   

   Yes 27 (32.5%) 55 (31.8%)   

A1C (%) (n=57) (n=118) < 0.01 0.93 

   > 7 26 (45.6%) 53 (44.9%)   

   < 7 31 (54.4%) 65 (55.1%)   

LDL cholesterol (mg/dl) (n=75) (n=164) 5.27 0.02* 

   > 100 44 (58.7%) 70 (42.7%)   

   < 100 31 (41.3%) 94 (57.3%)   
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Table 5: (continued) 

Variables Fast progression 

(n=84) 

Slow progression 

(n=174) 

X2 value p-value 

Current use of NSAIDs or COX-2 inhibitors  0.35 0.55 

   Yes 7 (8.3%) 11 (6.3%)   

   No 77 (91.7%) 163 (93.7%)   

Current use of aspirin   0.97 0.33 

   Yes 37 (44.0%) 88 (50.6%)   

   No 47 (56.0%) 86 (49.4%)   

Prescribed, conventional medication adherence**  6.27 0.01* 

   Low 26 (31.0%) 30 (17.2%)   

   Medium to high 58 (69.0%) 144 (82.8%)   

* Statistical significance at p-value < 0.05 

** Medication adherence was measured using the Thai version of 8-Item Morisky Medication 
Adherence Scale® 227,228 

Use of the ©MMAS is protected by US copyright laws. Permission for use is required. A license 
agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los 
Angeles, CA 90095-1772. 

Table 6: Univariate analysis of the fast progression of CKD between the exposed 

group who currently and regularly used HDS at baseline and during the follow-up 

period (n=62) and the unexposed group who was non-users, former users or 

occasional users at baseline and during the follow-up period (n=177) 

Variables Fast progression 

(n=85) 

Slow progression 

(n=154) 

X2 value p-value 

HDS use   2.42 0.12 

   Exposure 17 (20.0%) 45 (29.2%)   

   Non-exposure 68 (80.0%) 109 (70.8%)   
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