Individuals with risk of metabolic syndrome are more likely to use variety of dietary and complementary and alternative supplements 
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ABSTRACT
Background: It has been observed that users of dietary supplements are people who want to take care of their health. In this context, it is conceivable that awareness of a metabolic disorder, such as diabetes or hypertension, makes people more receptive to supplement use. The aim of this study is to determine whether individuals with self-reported features of metabolic syndrome (FeMS) were more likely to use different dietary and CAM supplements compared with individuals without self-reported FeMS.    
Method: Using a cross sectional study design, information was obtained by self-administered questionnaires. A total of 300 individuals invited to participate in this study. FeMS was defined by any individuals having at least one self-reported, clinically diagnosed medical condition of diabetes or hypertension or dyslipidemia or obesity. Finally, two categories were created for cross tabulation analysis; Individuals with and without FeMS. The questionnaire was developed by bearing in mind the requirements for cross tabulation and reporting. Cross tabulation yielded information about any correlations between dietary and CAM supplementation practices and FeMS.  
Results: Of the 210 individuals completed the study, 32% (n=66) were currently using or had used dietary supplements in the past 12 months. The five most common dietary supplements used was found to be; multi vitamins (38%), fish oils (35%), calcium (26%), different herbal supplements (24%) and omega 3 oils (24%).  Individuals with FeMS (n=54; 28%) were more likely (P<0.05) to use different types of CAM therapies and less likely to report or discuss the use of dietary and CAM supplements with their general practitioner (P=0.043).   
Discussion: Individuals with FeMS were more likely to use different dietary and CAM supplements than individuals without FeMS (P<0.001). FeMS is an independent predictor of dietary supplement use. Dietary supplement use is more common in older individuals and those with more than high school education. 
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Background
The use of dietary and CAM supplements has been increasing rapidly in UK over the last decade. Dietary supplements are widely available for purchase both in shops and from online vendors and sales of commercially available dietary supplements in UK have grown tremendously, and their variety and number continue to grow. Up to 50% of adults take at least one dietary supplement [1], and in the UK 40% of women and 29% of men now take dietary supplement, compared with 17% of women and 9% of men 15 years ago [1]. The National Health and Nutrition Examination Survey (NHANES) 1999 – 2000 data, which are the most recent nationally representative data on comprehensive dietary supplement use, indicated that more than half of US adults aged 20 years or older took at least one dietary supplement [2]. 
The use of dietary supplements by older British people is increasing, and the use of these supplements frequently involves the several herbs [3].  More than 10% of the adults in England take herbal supplements and this is associated with age, gender, ethnicity and social class [4]. Furthermore the rise in the use of dietary supplements by the UK population can be attributed to several factors, including promotion via health programmes, a greater use of dietary supplements, particularly by patients with different health conditions, increased media publicity, a change in public attitude and training as a result of the increased availability of courses [5].  

The use of dietary and CAM supplements is of interest to epidemiologists because supplements can be an important exposure variable or a confounding factor for many diseases and disorders [6]. The existence of differences in socio demographic and lifestyle characteristics between users and non-users of dietary supplements would demonstrate the importance of including a supplement assessment in both the planning and analysis of any epidemiologic study of diet or lifestyle characteristics and health. To investigate such differences, many studies have been designed to investigate dietary supplement use with respect to demographic and lifestyle factors and these associations have been investigated extensively, but in recent years no studies have been conducted to compare the pattern of dietary supplement use by individuals with and without specific health conditions especially metabolic syndrome. The consumption of dietary supplements could be determined by a combination of social, psychosocial, knowledge based, and economic factors. It has been observed that users of dietary supplements are people who want to take care of their health. In this context, it is conceivable that awareness of a metabolic disorder, such as diabetes or hypertension, makes people more receptive to supplement use. The aim of this study is to determine whether individuals with self-reported FeMS were more likely to use different dietary and CAM supplements compared with individuals without self-reported FeMS.      
Method 
The study protocol was approved by the Faculty of Health Sciences research ethics committee, University of West London. The participants in the present study were men and women aged 25 years or older. The study population consisted of students and staff members of the University of West London, UK. The names and contact details of the staff (n=150) and students (n=150) were randomly chosen from University intranet and the questionnaires along with information sheets, consent forms and return envelopes were sent via university’s internal post. A total of 300 individuals were invited to participate in this study. Of these, 210 individuals completed the questionnaires, giving a 70% response rate.  
Data Collection:
Participants were asked to complete a self-administered, semi-structured questionnaire on their socio demographic characteristics, lifestyle characteristics, perceived health status, and regular dietary and CAM supplement use in the past 12 months. A draft questionnaire was piloted on 5 staff members of the university and some minor alterations were made prior to formally undertaking the survey. 
Information on socio-demographic data includes, age, gender, ethnicity, educational level and household income. Five age categories were created; 25 – 34, 35 – 44, 45 – 54, 55 – 64 and >65 years. According to the census UK, sixteen ethnic categories were defined: White British, White Irish, Other White, White and Black Caribbean mixed, White and Black African mixed, White and Asian mixed, other mixed background, Asian or Asian British Indian, Asian or Asian British Pakistani, Asian or Asian British Bangladeshi, other Asian background, Black or Black British Caribbean, Black or Black British African, other black background and Chinese. Five levels of education were used: secondary, college, university, postgraduate and others. Household income was categorized as £0 – 9,999, £10,000 – 14,999, £15,000 – 19,999, £20,000 – 29,000, £30,000 – 39,000, £40,000 and above. The use of any conventional over the counter medicines including non-herbal pain medicines such as paracetamol, ibuprofen, non-herbal; laxatives and any other over the counter medicines that did not meet the criteria for being a dietary supplements were excluded from the analysis.

Define FeMS:
The diagnosis of chronic medical conditions such as diabetes mellitus, high blood pressure, high blood cholesterol and obesity in this study was based on self-report and self-perception of respondents (having been informed about these metabolic disorders by a physician or being under pharmacological treatment). Therefore, the diagnosis of FeMS was defined by any individuals having at least one clinically diagnosed self-reported health condition of diabetes or hypertension or hyper-cholesterol or obesity. FeMS was also defined in previous studies [7, 8]. Metabolic syndrome, also known as insulin resistance syndrome, is a metabolic abnormality associated with dyslipidaemia and increased secretion of Very Low Density Lipoprotein (VLDL) particles, and is marked by increased plasma triglycerides (TG), hypertension, abdominal obesity, low levels of High Density Lipoprotein (HDL) and Impaired Glucose Tolerance (IGT) (Brage et al, 2004). 
Data Analysis:
All statistical analysis was performed using SPSS (version 15) software. The questionnaire was developed by bearing in mind requirements for cross tabulation and reporting. Cross tabulation yielded information about any correlations between dietary supplementation practices and socio-demographic and other dietary variables.  Chi square test was employed to test whether any correlations reached statistical significance. Two different methods of statistical analyses were performed in this study. Firstly, the proportion was estimated for individuals with FeMS by demographic characteristics and other variables. Secondly, individuals with FeMS were compared to individuals without FeMS by using cross tabulation/Chi square statistics. Results mentioned and discussed as ‘significant’ are statistically significant at the P<0.05 level at 95% confidence interval. 
Results
The main FeMS include: insulin resistance or diabetes mellitus, hypertension or high blood pressure, abnormal blood cholesterol levels and overweight or obesity [7].  The self-reported health conditions of diabetes, hypertension, hyper-cholesterol and obesity among respondents was found to be 5% (n=10), 5.9% (n=12), 9.9% (n=20) and 20.3% (n=41) respectively. Approximately 30% (n=60) of individuals had at least one self-reported condition of either diabetes or hypertension or high cholesterol or obesity and were therefore defined as having FeMS. Among individuals with FeMS (30%; n=60), 68.3% (n=41) had only one self-reported health condition of either diabetes or hypertension or high blood cholesterol or obesity, while 25.3% (n=15) and 6.7% (n=4) had two and three or four self-reported conditions respectively.   

Individuals who reported that they used different diet supplements currently or in the past 12 months are presented in Table-1. Thirty two percent of individuals (n=66) were currently using or had used dietary supplements in the past 12 months. Approximately 28% (n=57) of the respondents were currently using diet supplements, while 27% (n=55) had used these in the past 12 months. The majority of the respondents had not used dietary supplements in the past 12 months (n=140, 68%).
Table 1 – Level of use of dietary supplements by individuals
The five most common dietary supplements used by the individuals currently or in the past 12 months were found to be; multi vitamins (38%; n=25), fish oils (35%; n=23), calcium (26%; n=17), different herbal supplements (24%; n=16) and omega 3 oils (24%; n=16) (Figure-1). Twenty three percentage of the respondents reported that they used other types of supplements not specifically listed in the questionnaire, these included cod liver oils, primrose oil, soya milk etc.

Among individuals who were using or had used diet supplements in the past 12 months (n=66), the majority of them (62%; n=41) did not discuss it with their General Practitioners (GP’s). The survey asked individuals “whether they were recommended to take dietary supplements”, 59% (n=39) reported that they were recommended to take diet supplements. Of these 39 individuals who were recommended to take dietary supplements, the majority of them were recommended by GP’s (41%; n=16), friends or relatives (38%; n=15) and dieticians (31%; n=12). Very few were recommended by CAM practitioners/providers (2.5%; n=1). The average expenditure to prepare or purchase supplements by individuals who were using or have used dietary supplements currently or in the past 12 months was found to be £15.88 per month with a range of £4.00 to £28.00. 

Figure 1 – Level of use of dietary supplements; currently or in the past 12 months by participants 

Data on demographic characteristics of respondents with or without FeMS are shown in Table-2. Individuals with FeMS tended to be older; young individuals were less likely to have features of MS compared with older individuals (P<0.01). Individuals with higher education levels of university or postgraduate degrees were more likely to have FeMS compared with individuals with secondary school education (P=0.027). Gender, ethnicity and income status of the individuals did not show any significant associations with FeMS. 
Table 2 – The relationship between Socio-demographic characteristics and FeMS 

Data on demographic characteristics of respondents taking dietary supplements are shown in Table-3. Individuals taking dietary supplements currently or in the past 12 months tended to be significantly older, and young individuals were less likely to use dietary supplements (P<0.003). There were no significant associations between the level of use of dietary supplements and gender, ethnicity, educational status and income levels. 

Table 3 – The relationship between socio demographic characteristics and use of dietary supplements

Table-4 shows the use of the different dietary supplements of vitamins, minerals, herbs and other health foods reported by individuals with and without FeMS. Although numbers were small, individuals with FeMS were significantly more likely to use vitamin E, multi-vitamins, calcium, herbal supplements & soya proteins, high fibre & other antioxidants, Omega 6 & other fish oils than their counterparts without FeMS (p<0.05). There was no significant association between the use of other dietary supplements and FeMS. Furthermore, individuals with FeMS were significantly more likely to use dietary supplements currently or in the past 12 months compared to persons without FeMS (P<0.001). Out of the 66 individuals who reported using dietary supplements currently or in the past 12 months, the majority of them (n=31; 47%) were using 3 or more types of supplements currently or within the last 12 months. Furthermore individuals with features of MS were significantly more likely to use 3 or more types of dietary supplements compared with individuals without features of MS (P=0.037) (Table-4). In contrast individuals with FeMS were less likely to use only one or two different types of supplements compared to persons without FeMS (P>0.05). 
Table 4 – The relationship between intake of different dietary supplements and FeMS

Similarly individuals with FeMS were significantly less likely to report or discuss the use of dietary supplements with their general practitioner (P=0.043) (Table-5). Although majority of the respondents were recommended to take supplements (n=39; 59%) there was no significant relationship between the two groups of individuals with or without features of MS (Tabl-5). 
 Table 5 – Subjects intention to discuss the intake of dietary supplements with GP 

The five most common CAM remedies used were nutritional supplements (87%; n=66), massage therapy (42%, n=32), acupuncture (26%, n=26), yoga (26%, n=20) aromatherapy (21%, n=16) and herbal supplements (21%, n=16) (Table-6). The average expenditure on CAM therapy per month was found to be £37.20 with a range of £5.00 to £75.00 per month. Table-6 shows that individuals with FeMS were more likely to use different CAM therapies, such as nutritional and herbal supplements, aromatherapy and massage therapy (P<0.05) than those without FeMS. Furthermore, individuals with FeMS were significantly less likely to report or discuss the use of different CAM therapies with their General Practitioner (Table 6).

Table 6 – The relationship between intake of different CAM therapies and features of MS 

Discussion

Surveys conducted in various developed countries have shown that personnel use of dietary supplements is becoming widespread and increasingly popular [9, 10, 11]. However, little is known about dietary supplementation practices (particularly the use of herbs) among those suffering from diabetes or hypertension or hypercholesterolemia or obesity. In the US and in Europe, nearly half of the adult population reported to use dietary supplement consumption. 
This study explored the use of dietary supplements, and approximately 32% (n=66) of those questioned were using or had used different dietary supplements currently or in the last 12 months. Among those, more than 20% of the respondents were using multi vitamins, fish oils, calcium supplements, herbal remedies or omega 3 oils as dietary supplements. This was also found by the national diet and nutrition survey, which suggested that the most commonly used dietary supplements among British adults were multivitamins, cod-liver oil, vitamin C and vitamin B complex [12]. 

This study specifically examined whether individuals with FeMS were more likely to use dietary supplements than those individuals without FeMS. Interestingly, individuals with FeMS were significantly more likely to use different dietary supplements especially herbal remedies, multi vitamins, vitamin E, antioxidants, calcium, soya proteins, fish oils and fibre supplements than individuals without FeMS3. Furthermore, subjects with FeMS were significantly more likely to use three or more different types of dietary supplements compared with their counterparts. Particularly, individuals with self-reported condition of diabetes mellitus were significantly more likely to use dietary supplements or herbal remedies than individuals without diabetes mellitus. One explanation for this is that individuals with at least one or more self-reported medical condition (in this case FeMS) may have had less success in treating their own health problems and their continued problems may have prompted them to seek alternative dietary supplements. Other studies have also shown that patients suffering from chronic diseases have a higher use of alternative therapies than those who do not have chronic diseases [13, 14, 15]. 

People who are concerned about their dietary intake, quality of food, presence of chemicals in food and generally the effect of diet on health condition may use different dietary supplements [10]. People who use supplements tend to hold the belief that the quality of the food supply has deteriorated over the past decades. They tend to see food processing as a depletion process, which destroys the natural nutritional properties of foods [15]. From this stand point supplementation could be their attempt to restore the natural balance of intake of food nutrients, especially individuals with chronic health conditions. This may be the reason why people with FeMS were more likely to use required dietary supplements of multi vitamins, herbal supplements, calcium, anti-oxidants, fibre supplements, soya proteins and fish oils than their counter parts. It is interesting to note that there is a significant association between the use of herbal supplements by respondents with FeMS and diabetes. However, the use of different types of herbal supplements was not reported in this study.

Previous studies of systematic reviews and Meta analysis suggested that calcium or vitamin D supplementation play an important role to reduce risk factors associated with metabolic syndrome [16, 17]. The amount of antioxidant (especially from fruits and vegetables) plays an important role in reducing risk factors linked with many health conditions. Ford et al [18], suggested that adults with metabolic syndrome have suboptimal concentrations of several antioxidants, which may partially explain their increased risk of diabetes and cardiovascular disease. 

Similarly, different observational, animal and human studies support a role for soya protein in the improvement of glycaemic control in type 2 diabetes [19]. Furthermore, the role of fibre supplements in the management of diabetes or metabolic syndrome was well established in many studies [20]. The results of our study also demonstrated that individuals with risk of metabolic syndrome are more likely to take fibre supplements than their counterparts. It is accepted that viscous and gel forming properties of soluble dietary fibre inhibits macronutrient absorption, reduce postprandial glucose response, beneficially influence certain blood lipids and ultimately improve factors associated with metabolic syndrome [21]. Bran has been shown to be very popular fibre supplement in a recent random population survey of Australians, and up to 1/5 of women and 1/8 of men regularly add bran to their diets. 

Previous studies have also confirmed the beneficial effects of fish oil administration on the metabolic syndrome or diabetes mellitus [22]. The health effects of these oils include reduction of cardiovascular risk and lipid lowering actions. Furthermore, the results of this study demonstrated that individuals with FeMS were more likely to be older and with higher educational status compared with individuals not having FeMS. This may be because individuals with higher educational background and older age are more likely to be sedentary workers and this could lead to increased risk of having FeMS because of less physical activity.    

This study further demonstrates that older subjects were more likely to use dietary supplements than younger subjects, and this is consistent with previously published findings [13]. Individuals with FeMS were more likely to be older. Individuals with higher educational status did not show any significant associations with diet supplements use. However, the associations between higher education and supplement use have been reported in a range of UK based studies [20]. 

Individuals with FeMS were significantly less likely to report discussing the use of different dietary supplements with their General Practitioner (GP). In agreement with Shakeel et al [23], a large number of patients take supplements for a variety of reasons, but most do not inform their physicians. This is because people may be frightened to report the use of various supplements, as GPs may ask them to stop taking these supplements because of their potentially adverse effects or interactions with regular medications. Interaction between dietary supplements and prescription medicine is possible and there are many reports in the literature of interactions, adverse effects and even fatalities associated with the use of natural therapies [24, 25]. Furthermore, Canter & Ernst [3], suggested that the concomitant use of several herbal supplements is poorly reported to doctors and may place older British people at risk of negative herb-drug interaction. Therefore this issue needs to be addressed by educating the general public or patients to discuss the use of dietary supplements with their GP [23]. Additionally GP’s need to regularly start asking their patients whether they are taking any dietary supplements to be effective. Therefore it would be more appropriate that health care providers and GPs acknowledge the use of dietary supplements (including herbs), and learn to discuss this with their patients. 
There are some limitations to this study. Despite a good response rate of 70%, a major limitation is the small number of individuals who took part in this study. This study investigated a population of individuals attached to the university and is therefore not representative of the general population. Individuals were also asked to fill a questionnaire and to recall the use of dietary supplements in the past 12 months therefore they may have been subjected to recall bias. The self-reported or perceived medical conditions of diabetes, hypertension, hyper-cholesterol and obesity could be a limitation in this survey. However, previous studies have shown that self-reports are reliable for the diagnosis of diabetes and other chronic diseases [26, 27, 28]. 

Obesity was defined based on self-reported information, and a consistent observation is that individuals have a tendency to underestimate their weight [29]. Therefore self-report bias had consequences for the accuracy of a screen for overweight and obesity in this study. Even though self-reports will remain an important health surveillance tool it should not be relied on exclusively to detect weight problems. 

In summary, individuals with FeMS were more likely to use dietary supplements, especially herbal supplements, fish oils, multivitamins, fibre, anti-oxidants and soya proteins. There is a substantial increase in the use of dietary supplements within the UK. Individuals who are more likely to use dietary or herbal supplements tend to wish to have a choice in their health care. An attraction of the use of dietary supplements is that they are perceived by some individuals to be safe and traditional. Such persons may be more reluctant to use drugs or medicines. These individuals may be dissatisfied or disappointed with previous experiences of drugs or medicines. Therefore, the potential to self-medicate with a range of dietary and CAM supplements may be an important public health issue. As a result of increased awareness and availably of information about dietary and CAM supplements, the use of supplements has changed over the last decade and is likely to increase.

As metabolic syndrome is a chronic debilitating medical condition, there are two important areas for future research. Firstly, there is an urgent need to use rigorous research designs to establish the efficacy of several dietary and CAM supplements that are currently being used by individuals with diabetes or metabolic syndrome. Secondly, future studies must determine the effectiveness of CAM remedies or diet supplements used in typical clinical situations and the effect of these supplements should be assessed by quality randomized controlled clinical trials. This study further suggested that introducing dietary or CAM supplements or investigating the efficacy of these supplements for individuals with FeMS is acceptable and feasible. Because individuals with features or risk of metabolic syndrome are more likely to use different dietary and CAM supplements than individuals without FeMS. 
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Table 1 – Level of use of dietary supplements by individuals

	Dietary supplements 
	n
	%

	Using currently or have used within the past 12 months
	66
	32.0

	Using currently
	57
	27.7

	Have used within the past 12 months
	55
	26.7

	Never used in the past 12 months
	140
	68.0


Data presented as n (%); Answered question (n=206)
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Figure 1 – Level of use of dietary supplements; currently or in the past 12 months by participants, data presented as % based on the answered question of N=66.

Table 2 – The relationship between Socio-demographic characteristics and FeMS [N=210]

	Demographic Characteristics
	Respondents with Features of MS
	Respondent without Features of MS
	p

	
	n
	%
	n
	%
	

	Sex (n=210)
	Male
	22
	36.7
	52
	34.7
	

	
	Female
	38
	63.3
	98
	65.3
	0.452

	
	
	
	
	
	
	

	Age (n=210)
	25 - 34 years
	9
	15.0
	56
	37.3
	

	
	35 - 44 years
	14
	23.3
	48
	32.0
	

	
	45 - 54 years
	20
	33.3
	27
	18.0
	

	
	55 - 64 years
	16
	26.7
	17
	11.3
	

	
	65+ years
	1
	1.7
	2
	1.3
	0.001*

	
	
	
	
	
	
	

	Ethnicity (n=210)
	White
	19
	31.7
	63
	42.0
	

	
	Mixed
	4
	6.7
	15
	10.0
	

	
	Asia/Asian British
	11
	18.3
	22
	14.7
	

	
	Black/Black British
	26
	43.3
	49
	32.7
	

	
	Chinese 
	0
	0.0
	1
	0.7
	0.429

	
	
	
	
	
	
	

	Education               (n=206)
	Secondary
	4
	0.7
	4
	2.7
	

	
	College
	5
	8.8
	36
	24.2
	

	
	University
	31
	54.4
	81
	54.4
	

	
	Postgraduate
	17
	29.8
	28
	18.8
	0.027*

	
	
	
	
	
	
	

	Annual income                      £ (n=199)
	0 - 9,999
	0
	0.0
	14
	10.1
	

	
	10,000 - 14,000
	12
	20.0
	21
	15.1
	

	
	15,000 - 19,000
	9
	15.0
	23
	16.5
	

	
	20,000 - 29,000
	14
	23.3
	24
	17.3
	

	
	30,000 - 39,000
	14
	23.3
	29
	20.9
	

	
	40,000 and above
	11
	18.3
	28
	20.1
	0.173

	
	
	
	
	
	
	

	Faculty belongs to (n=206)
	Arts
	11
	18.3
	39
	26.7
	

	
	Professional studies
	15
	25.0
	33
	22.6
	

	
	Health & Human Sciences
	9
	15.0
	35
	24.0
	

	
	Technology
	15
	25.0
	19
	13.0
	

	
	Graduate School
	3
	5.0
	3
	2.1
	

	 
	Others
	7
	11.7
	17
	11.6
	0.162


Data presented as n (%); MS – Metabolic Syndrome; * P<0.05 shows that there is a significant association between age and educational status of the respondents with features of MS. Individuals with features of MS tended to be older and having higher educational levels.   

Table 3 – The relationship between socio demographic characteristics and use of dietary supplements, N=210  

	Socio demographic Characteristics
	Respondents not taking any dietary supplements
	Respondent taking dietary supplement current/past 12 months
	Total                     N (%)
	p

	
	n
	%
	n
	%
	
	

	Sex 
	Male
	53
	38
	18
	27
	71 (34)
	

	
	Female
	87
	62
	48
	73
	135 (66)
	

	
	
	140
	100
	66
	100
	206 (100)
	0.159

	Age 
	25 - 34 years
	54
	39
	9
	16
	63 (31)
	

	
	35 - 44 years
	40
	29
	22
	33
	62 (30)
	

	
	45 - 54 years
	29
	20
	17
	25
	46 (22)
	

	
	55 - 64 years
	16
	11
	16
	24
	32 (15)
	

	
	65+ years
	1
	1
	2
	2
	3 (2)
	

	
	
	140
	100
	66
	100
	206 (100)
	0.003*

	Ethnicity
	White
	58
	41
	21
	32
	79 (38)
	

	
	Mixed
	13
	9
	5
	8
	18 (9)
	

	
	Asia/Asian British
	23
	16
	10
	15
	33 (16)
	

	
	Black/Black British
	45
	33
	30
	45
	75 (36)
	

	
	Chinese 
	1
	1
	0
	0
	1 (1)
	

	
	
	140
	100
	66
	100
	206 (100)
	0.415

	Education
	Secondary
	5
	4
	3
	5
	8 (4)
	

	
	College
	27
	19
	14
	22
	41 (20)
	

	
	University
	80
	58
	30
	47
	110 (54)
	

	
	Postgraduate
	27
	19
	17
	26
	44 (22)
	

	
	
	139
	100
	64
	100
	203 (100)
	0.529

	Annual income (£) 
	0 - 9,999
	12
	10
	2
	3
	14 (8)
	

	
	10,000 - 14,000
	20
	15
	13
	21
	33 (17)
	

	
	15,000 - 19,000
	24
	18
	8
	13
	32 (16)
	

	
	20,000 - 29,000
	23
	17
	15
	23
	38 (19)
	

	
	30,000 - 39,000
	27
	20
	15
	23
	42 (21)
	

	
	40,000 and above
	27
	20
	11
	17
	38 (19)
	

	 
	 
	133
	100
	64
	100
	197 (100)
	0.427


Data presented as n (%) based on number of completed questions; * P=0.003 shows that individuals taking dietary supplements currently or in the past 12 months tended to be significantly older. N=total number of samples. 

Table 4 – The relationship between intake of different dietary supplements and Fe MS [N=210].

	Diet supplements
	Respondents with Features of MS (n=60)
	Respondent without Features of MS (n=146)
	p

	
	n
	%
	n
	%
	

	
	
	
	
	
	
	

	Vitamin B complex and Vitamin C
	12
	20.0
	11
	7.5
	0.084

	Vitamin A and Vitamin D
	3
	5.0
	3
	2.0
	0.653

	Vitamin E
	8
	13.3
	2
	1.4
	φ0.001 

	Multi vitamins
	12
	20.0
	13
	8.9
	φ0.027

	Calcium [Ca] 
	10
	16.7
	7
	4.8
	φ0.008

	Other minerals [Mg, Zn, Fe] 
	12
	20.0
	15
	10.2
	0.382

	Herbal supplements & Soya Proteins
	14
	23.3
	10
	6.8
	φ0.026

	High fiber foods  & Other antioxidants
	10
	16.7
	1
	0.7
	φ0.016

	Amino acids & Omega 3 oils
	8
	13.3
	10
	6.8
	0.622

	Omega 6 & Other Fish oils 
	16
	26.6
	15
	10.3
	φ0.046

	Level of intake of diet supplements
	 
	 
	 
	 
	 

	Using currently or in the last 12 months
	34
	56.7
	32
	21.9
	

	Not using any diet supplements 
	26
	43.3
	114
	78.1
	<0.001β

	Number of different supplements used by individuals (n=66) †
	
	
	
	
	

	One type of supplement
	8
	23.5
	11
	34.4
	

	Two types of diet supplements
	5
	14.7
	11
	34.4
	

	Three or more than three types of diet supplements
	21
	61.8
	10
	31.3
	0.037a

	 
	 
	 
	 
	 
	 
	 


Data presented as n (%). MS – metabolic syndrome, † respondents with and without FeMS n=34 and n=32 respectively, φ P <0.05 shows that individuals with features of MS were significantly more likely to use vitamin E, multi-vitamins, calcium, herbal supplements & soya proteins, high fibre & other antioxidants, Omega 6 & other fish oils than their counterparts without features of MS. Β P<0.001 shows that individuals with features of MS were significantly more likely to use dietary supplements currently or in the past 12 months. a P=0.37 shows that individuals with features of MS were significantly more likely to use 3 or more types of dietary supplements.    

Table 5 – Subjects intention to discuss the intake of dietary supplements with GP [N=66]
	Pattern of use of supplements
	Respondents with Features of MS (n=33)
	Respondents without Features of MS (n=33)
	p

	
	n
	%
	n
	%
	

	Discuss the use of supplements with GP †
	
	
	
	
	

	Discussed with GP 
	9
	26.5
	16
	50.0
	

	Not discussed with GP
	25
	73.5
	16
	50.0
	0.043*

	Sources of recommendation
	
	
	
	
	

	Recommended to take dietary supplements 
	21
	63.6
	18
	54.5
	

	Not recommended to take dietary supplements 
	12
	36.4
	15
	45.5
	0.309


Data presented as n (%); MS – metabolic syndrome, * P=0.043 shows that individuals with features of MS were significantly less likely to report or discuss the use of dietary supplements with their general practitioner. † respondents with and without FeMS was found to be n=34 and n=32 respectively. 

Table 6 – The use of different CAM therapies by individuals with and without FeMS.  
	CAM Therapies
	Respondents with Features of MS (n=54)
	 Respondent without Features of MS (n=138)
	p

	
	n
	%
	n
	%
	

	Acupuncture
	4
	7.4
	22
	15.9
	0.089

	Shiatsu
	3
	5.6
	3
	2.2
	0.219

	Chiropractic
	5
	9.3
	5
	3.6
	0.114

	Massage therapy
	18
	33.3
	14
	10.1
	0.001*

	Reflexology
	4
	7.4
	11
	8.0
	0.581

	Aromatherapy
	8
	14.8
	8
	5.8
	0.045*

	Meditation training
	3
	5.6
	4
	2.9
	0.309

	Yoga
	8
	14.8
	12
	8.7
	0.162

	Herbal supplements
	9
	17.0
	7
	5.0
	0.017*

	Dietary/nutritional supplements
	34
	63.0
	32
	23.1
	0.001*

	Naturopathy
	1
	1.9
	1
	0.7
	0.484

	Ayurveda medicine
	1
	1.9
	2
	1.4
	0.631

	Osteopathy
	2
	3.7
	10
	7.2
	0.292

	Homeopathy
	3
	5.6
	6
	4.3
	0.488

	Hypnosis
	0
	0.0
	1
	0.7
	0.719

	Traditional Chinese medicine
	2
	3.7
	5
	3.6
	0.634

	Use of CAM (n=192)
	
	
	
	
	

	currently or in the past 12 months
	30
	55.5
	46
	33.3
	0.003μ

	Discuss the use of CAM with GP (n=61) β
	
	
	
	
	

	Discussed with General Practitioner 
	4
	16.0
	18
	50.0
	0.006a

	Use of one or more CAM therapies (n=76)
	
	
	
	
	

	Have used only CAM therapy
	5
	9.3
	11
	8.0
	

	Have used two CAM Therapies
	11
	20.4
	16
	11.6
	

	Have used three or more CAM therapies
	14
	25.9
	19
	13.8
	0.033‡

	
	
	
	
	
	


Data presented as n (%); MS – metabolic syndrome, * P<0.05 shows that individuals with features of MS were more likely to use dietary or nutritional supplements (P=0.001), herbal supplements (P=0.017), massage therapy (P=0.001) and aromatherapy (P=0.045) than their counterparts without features of MS.  μ P=0.003 shows that individuals with features of MS are more likely to use CAM therapies currently or in the past 12 months compared to persons without features of MS. a  P=0.006 shows that individuals with features of MS were significantly less likely to report or discuss the use of CAM therapies with their General Practitioner or doctor. ‡ P=0.033 shows that individuals with features of MS were more likely to use 3 or more types of CAM than individuals without features of MS. β respondents with and without features of metabolic syndrome n=25 and n=36 respectively.
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