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Abstract: Nutritional labelling of processed foods serve to implement consumer-driven food choices in an attempt to 
reduce the myriad of food and obesity-related chronic diseases, including type-2 diabetes and heart disease, prevalent in 
modern societies and posing a significant strain on healthcare resources. Many countries, including Malaysia, have 
moved towards both voluntary and mandatory regulations to policy such public-health interventions, requiring disclosure 
of nutritional information on food labels. [1-3], often with particular emphasis on sugar, salt and fat content. The 
introduction of these policies demonstrates the considerable medical and economic burden of obesity and chronic 
diseases such as type-2 diabetes on healthcare, and recognition among policymakers of the need for dietary intervention 
through patient education. Various obstacles exist in ensuring consumers use nutritional labelling, including clarity of 
information, consumer health orientation, literacy levels, motivational factors and health education levels. It is clear 
however that consumers and patients need to be better informed to effectively utilise nutritional information in order to 
make better food choices to address the burden of obesity and non-communicable diseases such as diabetes. 
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INTRODUCTION 

According to the Malaysian National Health and 
Morbidity Survey, obesity levels in the country are 
almost 18%, while 30% of Malaysians are categorised 
as being overweight. This epidemic of obesity points 
towards the dramatic increase in the incidence and 
prevalence of type 2 diabetes, currently estimated at 
3.5 million Malaysians, diagnosed and undiagnosed [4]. 
The Malaysia Nutrition Society has stressed the 
importance of education to address the rising levels of 
obesity within the country, with a focus on the younger 
generation of 10 to 11-year-olds. With regard to added 
sugar intake, for instance, varying recommendations 
exist; the World Health Organisation (WHO) 
recommendations in 2015 state that the intake of free 
sugars should not exceed 10% of total energy in order 
to prevent chronic disease. On a 2000 kcal diet, this 
translates to 50 grams of added sugar per day. The 
American Heart Association (AHA) recommends [5] the 
intake of added sugars not to exceed 100 calories per 
day for women and 150 calories per day for men, or 
24g and 36g of sugar respectively [6]. The 2013 
Malaysian Dietary Guidelines include the statement 
"Consume foods and beverages low in sugar" with 
general dietary advice on how to achieve this goal 
however, no specific limits regarding sugar intake are 
set. Sugar is the second most frequently consumed 
food item consumed by Malaysians [7], with an  
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estimated mean intake of 22.21 g. However, this figure 
only accounts for added sugar consumption and does 
not include hidden sugars found in processed foods 
and beverages. Recent studies have suggested the 
intake of added sugar among Malaysian adults and 
children cannot be accurately determined, however, 
preliminary figures indicate sugar consumption appears 
to exceed the 10% of total calories limit recommended 
by the WHO [8]. This is a possible contributing factor to 
the rising obesity levels in the country [9]. Considering 
most Malaysians daily calorie consumption falls below 
the recommended nutrient intake (RNI) set by the 
Malaysian Ministry of Health’s, RNI [7], it is logical to 
deduce that a significant proportion of these calories 
may be in the form of ‘empty-calories’, obtained from 
sugar and processed foods.  

Obesity 

Childhood obesity has become a major health 
concern and current estimates of obesity levels in 
Malaysian schoolchildren, according to current WHO 
definitions for 5-19-year-olds, stands at 20% [10]. 
Overweight (BMI greater than or equal to 25.0) and 
obese (BMI greater than or equal to 30.0) children are 
more likely to remain as such into adulthood and are 
more likely to develop diabetes [11]. Children who eat 
more "empty-calories" in the form of sweets and sugary 
drinks and expend fewer calories through physical 
activity are more likely to be obese than other children 

[12]. Beverages with high-sugar content, for instance, 
have been shown to cause weight gain and increased 
body mass index (BMI) in teenagers and children, and 
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increase the risk of developing type 2 diabetes, 
independently of obesity [13]. The epidemic of obesity 
thus points towards the dramatic increase in the 
incidence and prevalence of type 2 diabetes [14]. 
Indeed, there is a close link between the risk of 
developing type-2 diabetes and body mass index 
(BMI). The distribution of fat is important and 
abdominal obesity in the form of central or visceral 
adipose, indicated by waist circumference is an 
established risk factor for the development of type-2 
diabetes. 75% of Malaysians with type 2 diabetes were 
found to be obese (BMI > 30kg/m2) [15], and abdominal 
obesity, indicated by an undesirable waist 
circumference among diabetics standing at 90% in 
women (> 80cm) and 74% of men (> 90cm) [16]. 
Ethnicity also appears a significant role as those of 
Asian ancestry appear to be at greater risk of 
developing type-2 diabetes compared to Caucasians, 
possibly due to variation in fat distribution and the 
associated implications to insulin resistance. In 
addition, the prevalence of prediabetes has also been 
shown to be highest among overweight and obese 
individuals [17]. It is important to note however not all 
patients who are overweight or obese develop type-2 
diabetes. The precise mechanisms linking obesity and 
type-2 diabetes currently remain unclear [17]. 

Type-II Diabetes 

Diabetes mellitus remains a significant global health 
problem [16] and is associated with abnormalities in 
protein, carbohydrate and fat metabolism [18], all of 
which can lead to devastating complications for a 
patient, reducing life expectancy and quality of life. The 
Western Pacific (WP) region, as classified by the 
International Diabetes Federation is home to just over a 
third of the total number of people with diabetes in the 
world. Including countries such as Australia, China, 
Indonesia and Malaysia, approximately 138 million 
people have diabetes; within this region, overall 
prevalence stands at 8.6%. Many countries within WP 
are experiencing a rapid rise in diabetes, with China 
leading the way. Within the next two decades, the 
number of people with diabetes in WP is expected to 
rise by 46% per cent. The number of Malaysian citizens 
with diabetes has almost tripled over the past fourteen 
years from 6.3% in 1986 [19] to 17.5% in 2015 [20]. 
The current prevalence of diabetes is estimated at over 
3.5 million Malaysians, including both diagnosed and 
undiagnosed cases, the highest in the Western Pacific 
region and represents a total healthcare cost of 
RM1.40 billion per year [4] or almost 10% of the total 
healthcare spending by the Malaysian Ministry of 

Health. These figures do not consider individuals most 
at risk from developing type-2 diabetes, those with pre-
diabetes, a condition in which blood glucose levels are 
higher than normal but are not high enough for a 
diagnosis of diabetes. Diabetes has thus become one 
of the top-ten major diseases that weigh a significant 
burden on the Malaysian healthcare system, holding 
the 6th place among men and 5th place among women 

[21]. Thus the importance of patient education and 
promoting self-care is not only an important component 
of disease prevention through dietary and lifestyle 
advice but also chronic disease management and 
improving patient outcomes since good adherence to 
medication is associated with reduced risk of diabetes 
complications and reduced mortality. 

Patient Education 

Promoting self-care in patients with chronic 
diseases such as type-2 diabetes is crucial to 
improving patient outcomes [22] and there are two 
major aspects to this. Firstly, patient education, 
focusing on a holistic approach to lifestyle, to allow 
patients to make informed choices when it comes to 
diet and health. Secondly, the adherence to often 
complicated medication regimes; which is of particular 
concern in diabetic patients who often present with co-
morbidities. Good adherence is associated with 
reduced risk of diabetes complications, reduced 
mortality [23] and reduced economic burden [24]. The 
strict control of type-2 diabetes, in relation to blood 
glucose levels, Hb1Ac, diet exercise and lifestyle 
intervention could and should delay the onset of the 
myriad of diabetes complications. However, a 
substantial proportion of individuals with type-2 
diabetes do not take medication as prescribed, with 
only 67–85% of oral medication doses taken, and 
approximately 60% of insulin doses [22]. Adherence 
levels among Malaysian patients have revealed 
worryingly low levels in type-2 diabetic patients, 
currently standing at 43% [25]. In recent years the 
Malaysian Ministry of Health Malaysia has made a 
considerable effort towards improving adherence 
through the introduction of multidisciplinary diabetes 
medication therapy adherence clinics (D-MTAC), which 
offer diabetes self-management education, and lifestyle 
support in the form of nutrition advice and 
encouragement of physical activity, together with 
smoking cessation counselling. A 2008 Diabetic Care 
Study (DiabCare), conducted in Malaysia [19] revealed 
the prevalence of combined microvascular 
complications of diabetes (retinopathy, nephropathy, 
and neuropathy) standing at 75% and combined 
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macrovascular complications (angina pectoris, 
myocardial infarction, angioplasty/coronary artery 
bypass graft, and stroke) to be 29%. Worryingly, these 
prevalence figures have remained relatively unchanged 
as illustrated by a similar DiabCare study conducted in 
2013 [16]. Thus despite evidence of improved access 
to diabetes care, in the form of medication therapy 
adherence clinics (MTAC) introduced in Malaysia since 
2004, it seems the prevalence of many diabetes-
related complications among Malaysian diabetics 
remains relatively unchanged. Only 27.6% of 
Malaysian patents achieved target fasting blood 
glucose levels of <6.0mmol/L. In addition, only 37% of 
patients achieved a Hb1Ac of <7.5% and 12% of 
patients achieved the target Hb1Ac of <6.5%. It is clear 
that diabetic specific intervention services still have a 
long way to go to achieve the goals of reducing long-
term diabetic complications, and such provisions must 
be undertaken with a multi-disciplinary and multi-
faceted approach, focusing not only on the disease 
state, but also the broader root cause, in particular 
modern consumer patterns and dietary and lifestyle 
habits which lead not only to type-II diabetes, but also 
obesity. Thus focusing on patient education, an 
important question is, do current diabetic intervention 
programs and government healthcare policies provide 
diabetic patients with sufficient information and 
exposure to make informed food purchasing decisions, 
and crucially, do such programs sufficiently motivate 
patients towards making such decisions.  

Multi-Faceted Education 

Diabetics are actively encouraged to use food labels 
to make better food purchasing decisions as indicated 
by the wealth of online information available directly 
tailored to diabetic patients. The primary aim of such 
information is to assist patients to move towards their 
healthy-eating goals. One could argue that diabetic 
patients should be more motivated, due to health 
concerns, to make better use of nutritional information 
on food labels. Studies of health orientation and food-
label use have shown food labels to have little effect on 
those who are perceived to need them the most [1]. 
One could deduce therefore there are two ways to 
tackle this problem of poor food label use among those 
with long-term conditions, firstly, the use of broad 
healthcare intervention directed at the general 
population, and secondly in the form of tailored and 
directed healthcare education to those that need it the 
most. Structured diabetes care programs have been 
found to have a limited impact on patients [26]. The 
Diabcare studies indicate the ‘one-size-fits-all' 

approach to diabetes care and patient education may 
have a number of limitations. These could be 
hypothesised as not sufficiently rigorous in terms of 
content, not addressing the emotional, educational and 
motivational needs of patients, not sufficiently tailored 
to individual patients, utilising healthcare practitioners 
whom may not be confident in addressing patient 
needs, require reinforcement in terms of broad 
healthcare policy targeted to the general population, 
which should then filter down to diabetic patients and 
require the assist if community / tertiary practitioners to 
reinforce relevant healthcare information not only to the 
general public but also the target audience of diabetic 
patients [1-4, 27]. Thus both government policy and the 
better use of primary and tertiary healthcare 
practitioners must be at the core of such an approach. 
Shifting patient education away from clinicians and 
towards pharmacists, nurses and dieticians, providing 
clear boundaries for roles and responsibilities, in an 
attempt to present a unified front to patients [28]. 
Pharmacists are traditionally perceived as important 
sources of information, particularly within tertiary 
healthcare. The open and accessible nature of 
pharmacists within the community often collaborating 
with other health care professionals presents an 
opportunity for such tertiary level pharmacists to 
expand their roles within diabetes care order to 
improve long term patient outcomes. For diabetes 
prevention, for instance, community pharmacists have 
proven to be valuable in providing screening services 
to the general public, dietary and lifestyle advice and 
suggesting better approaches to self-management [29], 
possessing the clinical skills required to make a real 
impact on patient outcomes [30]. What is required are 
concerted and coordinated educational programs 
between primary and tertiary care practitioners, to 
ensure diabetic patients leaving primary care, are 
closely monitored within tertiary care, with a possible 
focus on diet, using pharmacists and other tertiary 
healthcare practitioners to better inform patients on the 
correct and effective use of food labels, allowing them 
to make better food choices. 

Regulation and Taxation 

The availability of energy-dense foods and 
beverages and the increased use of advertising 
especially that targets children and youth have been 
linked to the increase of childhood obesity [31]. There 
are no direct industry relevant regulations concerning 
the advertising of sugary foods to Malaysian children 
for instance, nor are there safeguards concerning the 
quality or types of food available in Malaysian school 
cafeterias. Public health professionals have decried the 
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generally high levels of hidden sugar found in everyday 
foods, and drawn parallels between the tobacco and 
food industries, with calls for additional regulation of 
sugary foods, including taxation of beverages with 
sugar content above a certain threshold [32]. Indeed, 
the idea of taxation of non-essentially commodities is 
not a new phenomenon and can be traced back to 18th 
Century Scotland, and the taxation of rum, tobacco and 
sugar, which were considered as non-essential for life 
[33]. Taxation of cigarettes and tobacco has become a 
universally accepted way of attempting to curb smoking 
and health consequences. In 2016, the World Health 
Organization (WHO) recommended the 
"implementation of an effective tax on sugar-
sweetened beverages" as a key way to address the 
levels of childhood obesity [34]. Increasingly, 
governments are introducing fiscal policies including 
taxation as a means of controlling sugar consumption, 
including many states within the US, Fiji, Chile, 
Barbados, Mauritius, and Brunei [35]. Within Europe for 
example, Norway introduced such legislation in 1922, 
France in 2012, Belgium in 2016. Recently, the United 
Kingdom introduced a 24p tax on drinks with a sugar 
content of 8g/100ml and above a certain pack size [36]. 
The effectiveness of such an approach is still open to 
debate however research by Mintel, a global market 
research company, has suggested 50% of British 
consumers would be encouraged to reduce 
consumption of sugary drinks after such taxation. 
Estimations on the effectiveness of taxation on sugar-
sweetened beverages in Chile points towards a -1 
mean price elasticity, where a 1% increase in retail 
pricing will lead to a 1% reduction in overall 
consumption [37]. Other studies from Germany have 
estimated a significant influence on obesity levels and 
dental caries if a 20% sales tax is levied on sweetened 
beverages. The recent experiences in Mexico, have 
shown that a 10% level of taxation resulted in an 
approximate 7% reduction in consumption, while direct 
studies from Chile revealed a similar drop in 
consumption after a 5% increase in taxation [38,39]. To 
avoid taxation, some manufacturers, such as AG Barr 
have responded by reformulation to reduce sugar 
content, while others such as Coca-Cola have simply 
reduced pack sizes. On a separate note, aside from 
sugar consumption, modern society brings with it 
changes in lifestyle which ultimately will influence 
dietary patterns of a population. Continued 
urbanisation, with changing and ever demanding 
patterns of work, less leisure time, could be implicated 
in a shift towards the consumption of processed food 
and hence an increasing prevalence of non-
communicable diseases.  

Regulation and Food Labelling 

An interesting observational study, examining the 
effects of both price and labelling on purchase 
behaviour of sugary drinks was conducted among 675 
participants [40]. As prices increased, there was a 
reduced tendency to purchase sugary drinks, however, 
labelling did not have a statistically significant effect on 
purchase behaviour, with one exception. The use of 
‘high sugar' warning labels tended to reduce the 
likelihood of sugary drink selection, pointing towards 
the importance not only of the importance of taxation 
but also front-of-pack or FOP labelling. For consumers 
in South Africa, the price was determined as the main 
influencing factor on purchasing behaviour, and 
consumers were found to struggle with the information 
presented in nutritional labels, with calls to simplify 
labelling, moving towards a more graphical and FOP 
representation [41]. A small study in Taiwan revealed 
the introduction of FOP in a worksite canteen resulted 
in consumers choosing foods based on 
recommendations increase from 38% to 50% [42].  

The vast majority of consumers underestimate the 
calorie content of food [43] and as a result, 
considerable steps have been taken to better inform 
the public through comprehensive nutritional food 
labelling. The labelling of processed foods in the UK, 
for instance, has been a contentious issue and recently 
attempts have been made to standardise such with the 
use of a traffic-light system, which score different 
nutritional content such as salt, sugar and fat as red, 
amber and green for unhealthy, moderate and healthy 
respectively [44]. These are placed on the front of food 
packaging, to ensure consumers can instantly see the 
relevant nutritional information. Such systems go a long 
way to allow the public to make more informed and 
healthier food choices [45]. In an attempt to intervene in 
the increasing prevalence of obesity and diabetes 
within the population, the Malaysian government 
introduced an updated National Plan of Action for 
Nutrition [3], to promote healthy eating and living, with 
the aim to prevent and control the incidence of obesity 
and other diet-related diseases. Points of action under 
this plan include the public education of nutrition 
labelling, expansion of current labelling requirements to 
include a mandatory declaration of total sugar and 
sodium content, as well as to strengthen the voluntary 
implantation by manufacturers of FOP labelling to 
indicate energy content. The current labelling system 
implemented in Malaysia requires mandatory basic 
nutritional information, in the form of energy in kcal or 
kJ, amount of protein, available carbohydrate and fat 
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expressed in grams and the total sugars, usually 
placed on the back or side of the packaged product.  

Considerable research has been undertaken on the 
effectiveness of food labels, particularly whether 
consumers do actually use food labels, and if such use 
leads to behaviour modification to result in positive 
changes to diet. Both questions remain inconclusive 
and as such, the use of food labels by consumers may 
or may not lead a change in intention or to healthier 
food choices [46-49]. The use of food labels has seen 
an increased, particular among household food 
shoppers, as indicated by a survey conducted in 2004 
among Irish consumers, which indicated only 8% of 
shoppers consulted food labels [50]. A similar survey 
conducted in 2009 indicated this number had increased 
to 25% [51]. Those most likely to use food labels being 
women, and household grocery shoppers. Individuals 
least likely to consult labels were men and those aged 
over 55. Consumers were also least likely to use food 
labels for ‘everyday’ items such as milk, juice, pasta 
and also when it comes to items considered ‘junk food’.  

An important factor to consider is the motivation that 
drives individuals to use food labels, and evidence 
suggests that overall health status and orientation as 
being a positive driving force leading individuals to use 
food labels [52]. Consumers that are generally 
expected to be motivated by general health concerns 
and so more likely to display behaviours that lead to 
positive changes in health. Such individuals tend to be 
more self-aware and interested in food-related issues, 
however, whether this leads to such individuals to take 
advantage of nutritional information to achieve positive 
health outcomes is still debatable [53]. Studies among 
500 consumers revealed nutritional labels have limited 
effects on consumers deemed to need them the most, 
where food labels appear to be used more frequently 
among consumers who are already very well informed 
and health conscious, and so engaged in other health-
related activities [54].  

In a small US study, young adults with ‘low health 
literacy’ were less likely to use food labels compared to 
those with medium and high levels of health literacy 
[55]. This is an important consideration as health 
literacy and patient education levels are directly related 
to clinical outcomes for those with chronic conditions, 
indeed health literacy is important in improving 
adherence and in general, health literacy among 
diabetic patients tends to be low, associated with a lack 
of diabetes knowledge, self-efficacy and self-care 
behaviours [55]. Thus one major objective of 

multidisciplinary educational programs directed at 
diabetic patients is an improvement in health literacy. A 
rather more nuanced study, in which 24 Australian 
consumers [56] were interviewed in an attempt to 
explore consumer perceived food risks, where food 
‘risks’ were defined in a traditional sense, in terms of 
allergens and food spoilage, and modern risks with 
respect to social and environmental issues of food 
production, and chemical contamination. The study 
revealed the role of food labels as both a symbol and a 
tool for consumers to allow communication and 
management of food risks. This seems to correlate with 
studies that indicate consumers appear to place 
greater emphasis and importance on food safety 
information, rather than nutrition [57]. This detail also 
stresses the importance on manufacturers to ensure 
the accuracy and authenticity of the information 
provided on food labels, both nutritional and risk related 
This is demonstrated by an interesting study from 
Malaysia [58], which examined the nutrient labelling 
accuracy of 1200 commercially available processed 
foods. The labelled information contained within 34% of 
the products did not comply with the nutrition labelling 
tolerances defined with the Malaysian Food Act 1983, 
56% failed to comply with the UK LACORS limits, and 
a substantial 73% did not comply with the more 
rigorous 20% tolerance limits set by countries such as 
Japan. A detailed study of over 1500 consumers in 
Turkey attempted a direct evaluation of labelling use, 
with regard to the use and degree of confidence in 
information sources related to both nutrition and health. 
The overall frequency of use of nutritional food labels 
before a purchase was found to be 72.3%, (sometimes, 
44.4% and frequently, 27.9%). Use of food labels was 
significantly higher among women, married individuals, 
and those from higher social economic groups (SES) 
[59]. 

Recent studies in Malaysia have revealed that 
almost 55% of Malaysian consumers do not read food 
labels when making a buying decision, and 22% 
‘sometimes’ read labels [7]. This is very similar to 
British customers, who show very little engagement 
with food labels and often avoid reading the back of a 
packaged product [60]. A comprehensive 2014 survey 
conducted by the FDA asked respondents a number of 
crucial questions concerning lifestyle; the awareness of 
the relationship between diet and diseases (particularly 
cancer, heart disease, and high blood pressure), 
knowledge of fats and cholesterol, knowledge of dietary 
deficiencies, dietary management practices, and the 
use and impact of food labels [61]. The research 
findings were generally positive, with adults responding 
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positively to questions regarding diet and lifestyle-
related questions. Similar to a Turkish study, 71% of 
respondents expressed that they used food labels 
when making purchasing decisions (regularly 25% and 
sometimes 46%). Of the rest, 52% of these users feel 
they don’t need to use food labels, 28% do not have 
the time and 7% expressed difficulty in use. A meta-
analysis of the impact of food labelling on food choices 
and eating behaviours revealed rather sobering figures 
where the use of food labels results in an 18% increase 
in healthier food choices and much smaller 3.59% 
decrease in calorie intake [62]. Both figures were 
deemed statistically insignificant. However, the traffic-
light system of labelling was deemed marginally more 
effective in promoting healthier food choices. Colour 
coded and FOP labels have been proven to capture the 
attention of shoppers [63], and a recent study revealed 
that increasing the visibility of food logos, in this case, 
an organic logic [64], had a positive impact on attention 
capture. 

CONCLUSION 

The utilisation of food labels among consumers is 
still a much debated and contentious issue. The use of 
food labels, both among healthy consumers and 
individuals with compromised health orientations, and 
the effectiveness of such labels in moving consumers 
towards making better food purchasing decisions 
remains inconsistent. For obesity prevention and 
diabetes care, for example, promoting self-care, both 
pro-actively in the general population through the use 
of food labels, sugar taxation and the control of 
advertising, and formally through structured 
educational programs directed at diabetics, in order to 
help reduce the incidence of obesity and in diabetic 
patients, and reduce the myriad of long-term 
complications associated with the disease, must be 
considered one and the same. To this end, the use of 
food labels, and educating the general population, 
particularly vulnerable individuals and diabetic patients, 
in the correct use of food labels much be considered a 
public health priority. Patient education, both informal 
and formal must be designed and delivered to ensure 
consumers and patients are equipped with the 
knowledge and skills to make positive and long-lasting 
changes to diet and lifestyle. In order to achieve this, 
pharmacists, both within community and hospital, must 
be equipped with the correct knowledge to better 
educate diabetic patients in the practical use of food 
labels, ultimately to allow better outcomes for diabetics. 
Government policy in Malaysia, both in terms of 
healthcare promotion, obesity prevention and food 

labelling is moving in the right direction. For Malaysian 
diabetic patients, clearly, changes need to be made to 
address the poor and ongoing prevalence of long-term 
complications. Government policy within Malaysia has 
always been quick to adapt and change in order to 
address healthcare concerns. However patient 
education may need to be further refined by identifying 
the needs of the target audience or patients and 
tailored accordingly, with a particular emphasis on 
better food choices and the use of food labels to make 
such choices. For instance, recent literacy studies 
conducted by the Connecticut State University [65] 
revealed that Malaysia scored a rather poor 53 out of 
61 among the world’s most literate nations, where 
Malaysians were found to be more literate than 
countries such as Panama, Columbia, and Botswana. 
Research has shown that individuals may be limited in 
their ability to interpret nutrition food labels [66], and 
this will also most likely be reflected in overall literacy 
rates. Thus both health promotional and diabetic 
intervention programs and nutritional food labels will 
need to be modified accordingly. 

REFERENCES 

[1] Banterle A, Cavaliere A. Is there a relationship between 
product attributes, nutrition labels and excess weight? 
Evidence from an Italian region. Food Policy 2014; 49: 241.  
https://doi.org/10.1016/j.foodpol.2014.09.001 

[2] MacKay S. Legislative solutions to unhealthy eating and 
obesity in Australia. Public Health 2011; 125: 896. 
https://doi.org/10.1016/j.puhe.2011.06.004 

[3] The National Plan of Action for Nutrition of Malaysia III 2016-
2025. Malaysian Ministry of Health, 2016, http://nutrition. 
moh.gov.my/wp-content/uploads/2016/12/NPANM_III.pdf. 
Accessed on Jan 12th, 2019. 

[4] Feisul Idzwan Mustapha, Soraya Azmi, Mohd Rizal Abdul 
Manaf, Zanariah Hussein, Nik Jasmin Nik Mahir, Fatanah 
Ismail, Azimatun Noor Aizuddin, Adrian Goh. What are the 
direct medical costs of managing Type 2 Diabetes Mellitus in 
Malaysia? Med J Malaysia Vol 72 No 5 October 2017. 

[5] Dietary Sugars Intake and Cardiovascular Health A Scientific 
Statement From the American Heart Association. 
http://ahajournals.org. Accessed on April 17, 2019. 

[6] Johnson RK, Appel LJ, Brands M, Howard BV, Lefevre M, 
Lustig RH. Dietary sugars intake and cardiovascular health: a 
scientific statement from the American Heart Association. 
Circulation 2009; 120: 1011-20. 
https://doi.org/10.1161/CIRCULATIONAHA.109.192627 

[7] Ahmad MH. Food Consumption Patterns: Findings from the 
Malaysian Adults Nutrition Survey (MANS) 2014. Institute for 
Public Health, Ministry of Health Malaysia 2015; Vol 70 (1). 
Available from: http://www.iku.gov.my/images/IKU/Document/ 
REPORT/NHMS2014-MANS-VOLUME-2-
SurveyFindings.pdf. Accessed December 2015. 

[8] Amarra MSV, Khor GL, Chan P. Intake of added sugar in 
Malaysia: a review. Asia Pac J Clin Nutr 2016; 25(2): 227-
240. 

[9] Khor GL, Food availability and the rising obesity prevalence 
in Malaysia. IeJSME 2012; 6 (1): 61-68. 

[10] Naidu BM, Mahmud SZ, Ambak R, Sallehuddin SM, Mutalip 
HA, Saari R, Sahril N, Hamid HA. Overweight among primary 



150      Journal of Pharmacy and Nutrition Sciences,  2019, Vol. 9, No. 3 Hussain and Sahudin 

school-age children in Malaysia. Asia Pac J Clin Nutr 2013; 
22(3): 408-15. 

[11] Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, 
Bhadoria AS. Childhood obesity: causes and consequences. 
J Family Med Prim Care 2015; 4(2): 187-192. 
https://doi.org/10.4103/2249-4863.154628 

[12] Anderson PM, Butcher KE. Childhood obesity: trends and 
potential causes. Future Child 2006; 16(1): 19-45. 
https://doi.org/10.1353/foc.2006.0001 

[13] SACN. The Scientific Advisory Committee on Nutrition 
Recommendations on Carbohydrates, including Sugar and 
Fibre 2015. Public Health England. Available from: 
https://www.gov.uk/government/publications/sacn-
carbohydrates-and-health-report. Accessed April 2016. 

[14] Hurt RT, Kulisek C, Buchanan LA, McClave SA. The Obesity 
Epidemic: Challenges, Health Initiatives, and Implications for 
Gastroenterologists. Gastroenterol Hepatol 2010; 6(12): 780-
792. 

[15] Zaki M, Robaayah Z, Chan SP. Malaysia Shape of the 
Nation (MySoN): a primary care based study of abdominal 
obesity in Malaysia. Med J Malaysia 2010; 65: 143-149. 

[16] Mafauzy M, Zanariah H, Nazeri A, Chan S.P. DiabCare 2013: 
A cross-sectional study of hospital-based diabetes care 
delivery and prevention of diabetes-related complications in 
Malaysia. Med J Malaysia 2016; 71(4): 177-185. 

[17] Abraham TM, Caroline SF. Implications of Rising 
Prediabetes Prevalence. Diabetes Care 2013; 36(8): 2139-
2141. 
https://doi.org/10.2337/dc13-0792 

[18] Palaian S, Chhetri A, Prabhu M, Rajan S, Shankar P. Role of 
pharmacists in counselling diabetes patients. Internet J 
Pharmacol, 2005; 4, 1-13. 

[19] Mafauzy M, Hussein Z, Chan S. The status of diabetes 
control in Malaysia: Results of DiabCare 2008. Med J 
Malaysia, 2011; 66(3): 175-181. 

[20] Institute for Public Health (IPH) 2015. National Health and 
Morbidity Survey 2015 (NHMS 2015). Vol. II: Non-
Communicable Diseases, Risk Factors & Other Health 
Problems; 2015. 315 p. Report No.: MOH/S/IKU/52.15. 

[21] Letchuman G, Wan Nazaimoon W, Wan Mohamad W, 
Chandran L, Tee G, Jamaiyah H, Ahmad Faudzi Y. 
Prevalence of diabetes in the Malaysian national health 
morbidity survey III. Med J Malaysia 2010; 65(3): 180-186. 

[22] McGovern A, Tippu Z, Hinton, W, Munro N, Whyte M, de 
Lusignan S. Systematic review of adherence rates by 
medication class in type 2 diabetes: a study protocol. BMJ 
Open, 2016; 6. 
https://doi.org/10.1136/bmjopen-2015-010469 

[23] Currie C.J, Peyrot M, Morgan C.L, Poole C.D, Jenkins-Jones 
S, Rubin R.R, Burton C.M, Evans M. The Impact of 
Treatment Noncompliance on Mortality in People with Type-2 
Diabetes. Diabetes Care, 2012; 35(6): 1279-1284. 
https://doi.org/10.2337/dc11-1277 

[24] Muszbek N, Brixner D, Benedict A, Keskinaslan A, Khan Z. 
M. The economic consequences of noncompliance in 
cardiovascular disease and related conditions: a literature 
review. International Journal of Clinical Practice, 2008; 62: 
338-351. 
https://doi.org/10.1111/j.1742-1241.2007.01683.x 

[25] Chew B.H, Hassan N.H, Sherina M.S. Determinants of 
medication adherence among adults with type 2 diabetes 
mellitus in three Malaysian public health clinics: a cross-
sectional study. Patient preference and adherence 2015; 9: 
639-648. 
https://doi.org/10.2147/PPA.S81612 

[26] Khunti K, Gray LJ, Skinner T, et al. Effectiveness of diabetes 
education and self-management programme (DESMOND) for 
people with newly diagnosed type 2 diabetes mellitus: three-
year follow-up of a cluster randomised controlled trial in 
primary care. BMJ 2012; 344. 
https://doi.org/10.1136/bmj.e2333 

[27] Drichoutis AC, Lazaridis P, Nayga Jr RM. Consumers' use of 
nutritional labels: a review of research studies and issues. 
Acad Mark Sci Rev 2006; 9: 1.  

[28] Bruno Rushforth, Carolyn McCrorie, Liz Glidewell, Eleanor 
Midgley and Robbie Foy Br J Gen Pract 2016; 66 (643): 
e114-e127. 
https://doi.org/10.3399/bjgp16X683509 

[29] Dhippayom T, Fuangchan A, Tunpi S, Chaiyakunapruk N. 
Opportunistic screening and health promotion for type 2 
diabetes: an expanding public health role for the community 
pharmacist. Journal of Public Health, 2013; 35(2): 262-9. 
https://doi.org/10.1093/pubmed/fds078 

[30] Sahudin S, Hussain M, Yahaya F. A preliminary study of the 
potential role of Malaysian community pharmacists in type 2 
diabetes medicines management clinics. J Pharm Pract Res 
2018; 48: 377-383. 
https://doi.org/10.1002/jppr.1380 

[31] Brian L. Wilcox, PhD Dale Kunkel, PhD Joanne Cantor, PhD 
Peter Dowrick, PhD Susan Linn, EdD Edward Palmer, PhD. 
Report of the APA Task Force on Advertising and Children. 
[Internet] 2004. American Psychological Association 
Available at http://www.apa.org/pi/families/resources/ 
advertising-children.pdf (accessed April 2014).  

[32] Jones C.M. The UK sugar tax - a healthy start? Bri Dent J 
2016, 221, 59 - 60. 
https://doi.org/10.1038/sj.bdj.2016.522 

[33] Adam Smith. 1776. “An Inquiry into the Nature and Causes 
of the Wealth of Nations”. Library of Economics and Liberty. 
https://www.econlib.org/library/Smith/smWN.html. Accessed 
on 11th March 2017. 

[34] Report of the Commission on Ending Childhood Obesity. 
Geneva: World Health Organization; 2016. Available from: 
http://apps.who.int/iris/bitstream/10665/204176/1/978924151
0066_eng.pdf?ua=1. Accessed on 14th July 2018. 

[35] Thow AM, Downs SM, Mayes C, Trevena H, Waqanivalu T, 
Cawley J. Fiscal policy to improve diets and prevent 
noncommunicable diseases: from recommendations to 
action. Bull World Health Organ 2018; 96: 201-10. 
https://doi.org/10.2471/BLT.17.195982 

[36] Soft Drinks Industry Levy comes into effect. HM Treasury, 
2018. [https://www.gov.uk/government/news/soft-drinks-
industry-levy-comes-into-effect]. Accessed on January 2nd 
2019. 

[37] Guerrero-López CM, Unar-Munguía M, Colchero MA. Price 
elasticity of the demand for soft drinks, other sugar-
sweetened beverages and energy dense food in Chile. BMC 
Public Health 2017 02 10; 17(1): 180. 
https://doi.org/10.1186/s12889-017-4098-x 

[38] Powell LM, Chriqui JF, Khan T, Wada R, Chaloupka FJ. 
Assessing the potential effectiveness of food and beverage 
taxes and subsidies for improving public health: a systematic 
review of prices, demand and body weight outcomes. Obes 
Rev 2013 Feb; 14(2): 110-28. 
https://doi.org/10.1111/obr.12002 

[39] Guerrero-López CM, Unar-Munguía M, Colchero MA. Price 
elasticity of the demand for soft drinks, other sugar-
sweetened beverages and energy dense food in Chile. BMC 
Public Health 2017 02 10; 17(1): 180. 
https://doi.org/10.1186/s12889-017-4098-x 

[40] Rachel B. Acton, David Hammond. The impact of price and 
nutrition labelling on sugary drink purchases: Results from an 
experimental marketplace study. Appetite 2018 121 129-137. 
https://doi.org/10.1016/j.appet.2017.11.089 

[41] Koen N, Wentzel‐Viljoen E, Blaauw R. Price rather than 
nutrition information the main influencer of consumer food 
purchasing behaviour in South Africa: A qualitative study. Int 
J Consum Stud 2018; 42: 409-418. 
https://doi.org/10.1111/ijcs.12434 

[42] Chen HJ, Weng SH, Cheng YY, Lord AYZ, Lin HH, Pan WH. 
The application of traffic-light food labelling in a worksite 



Obesity, Type-II Diabetes and the Use of Food Labels Journal of Pharmacy and Nutrition Sciences,  2019, Vol. 9, No. 3     151 

canteen intervention in Taiwan. Public Health 2017 Sep; 150: 
17-25. 
https://doi.org/10.1016/j.puhe.2017.04.005 

[43] Pauline Castres, Informed food choices for healthier 
consumers. The European Consumer Organisation 2015; 
Ref: BEUC-X-2015-008. Available from: 
http://www.beuc.eu/publications/beuc-x-2015-
008_pca_beuc_position_paper_on_nutrition.pdf. Accessed 
2nd January 2016. 

[44] Natalie Morrison, UK traffic light labelling should be 
mandatory: LGA [Internet] 2016; Available from 
http://www.foodnavigator.com/Policy/UK-traffic-light-labelling-
should-be-mandatory-LGA. Accessed 19th August 2018. 

[45] Barreiro-Hurlé J, Gracia A, de-Magistris T. Does nutrition 
information on food products lead to healthier food choices? 
Food Policy, 2010; 35(3), 221-229. 
https://doi.org/10.1016/j.foodpol.2009.12.006 

[46] Neuhouser ML, Kristal AR, Patterson RE. Use of food 
nutrition labels is associated with lower fat intake. J Am Diet 
Assoc 1999: 45. 
https://doi.org/10.1016/S0002-8223(99)00013-9 

[47] Kim SY, Nayga Jr RM, Capps O. Food label use, self-
selectivity, and diet quality. J Consum Aff 2001; 35: 346e63.  
https://doi.org/10.1111/j.1745-6606.2001.tb00118.x 

[48] Variyam JN. Do nutrition labels improve dietary outcomes? 
Health Econ 2008; 17: 695. 
https://doi.org/10.1002/hec.1287 

[49] Cavaliere A, De Marche E, Banterle A. Investigation on the 
role of consumer health orientation in the use of food labels. 
Public health 147 (2017) 119 e127. 
https://doi.org/10.1016/j.puhe.2017.02.011 

[50] Safe food (2007). Food safety in the Republic of Ireland: 
attitudes among industry, consumers and young people. 
Report to the Consultative Council of the FSAI. 
http://www.safefood.eu/SafeFood/media/SafeFoodLibrary/Do
cuments/Publications/Research%20Reports/StrategicDevelo
pmentReviewOfHealthBoardFoodControlLaboratories.pdf. 
Accessed on 12th September 2018. 

[51] A Research Study into Consumers’ Attitudes to Food 
Labelling, Food Safety Authority Ireland. 
https://www.fsai.ie/workarea/downloadasset.aspx?id=8900. 
Accessed on 28th November 2018. 

[52] Enright G, Good H, Williams N. Qualitative research to 
explore people's use of food labelling information: final report. 
Prepared for Social Science Research Unit, Food Standards 
Agency. Ipsos MORI. Unit Report 5 2010. 

[53] Cavaliere A, De Marchi E, Banterle A. Healthy/unhealthy 
weight and time preference: is there an association? Appetite 
2014; 83: 135. 
https://doi.org/10.1016/j.appet.2014.08.011 

[54] Cha E, Kim KH, Lerner HM, Dawkins CR, Bello MK, 
Umpierrez G, Dunbar SB. Health literacy, self-efficacy, food 
label use, and diet in young adults. American Journal of 
Health Behaviour 2014; 38(3): 331-339.  
https://doi.org/10.5993/AJHB.38.3.2 

 

[55] Huizinga MM, Carlisle AJ, Cavanaugh KL, et al. Literacy, 
numeracy, and portion-size estimation skills. Am J Prev Med 
2009; 36(4): 324-328. 
https://doi.org/10.1016/j.amepre.2008.11.012 

[56] Emma Tonkin, John Coveney, Samantha B. Meyer, 
Annabelle M. Wilson, Trevor Webb. Managing uncertainty 
about food risks: Consumer use of food labelling. Appetite 
2016; 107: 242-252. 
https://doi.org/10.1016/j.appet.2016.08.015 

[57] Grunert KG, Wills JM. A review of European research on 
consumer response to nutrition information on food labels. J 
Public Health 2007; 15: 385-399. 
https://doi.org/10.1007/s10389-007-0101-9 

[58] Sing Chuan Kok, Che Wan Jasimah Mohamed Radzi. 
Accuracy of nutrition labels of pre-packaged foods in 
Malaysia, 2017. British Food Journal, Vol. 119 Issue: 2, 
pp.230-241. 
https://doi.org/10.1108/BFJ-07-2016-0306 

[59] Halit Tanju Besler; Zehra Buyuktuncer, PhD; Muhammad 
Fatih Uyar, PhD. Consumer Understanding and Use of Food 
and Nutrition Labeling in Turkey J Nutr Educ Behav 2012; 44: 
584-59. 
https://doi.org/10.1016/j.jneb.2012.01.005 

[60] Food Standards Agency. Qualitative Research to Explore 
Peoples Use of Food Labelling Information. IPSIS MORI. 
Unit report 5 2010. Available from: https://www.food. 
gov.uk/sites/default/files/multimedia/pdfs/qualilabelres.pdf . 
Accessed 12th December 2017. 

[61] FDA Food and Diet Survey. Center for Food Safety and 
Applied Nutrition. Food and Drug Administration. May 6, 
2016. https://www.fda.gov/downloads/food/foodscience-
research/consumerbehaviorresearch/ucm497251.pdf. 
Accessed on December 21st 2018. 

[62] Cecchini M, Warin L. Impact of food labelling systems on 
food choices and eating behaviours: a systematic review and 
meta‐analysis of randomized studies. Obesity Reviews 2016; 
17(3): 201-210. 
https://doi.org/10.1111/obr.12364 

[63] Antúnez L, Giménez A, Maiche A, Ares G. Influence of 
interpretation aids on attentional capture, visual processing, 
and understanding of front-of-package nutrition labels. 
Journal of Nutrition Education and Behavior 2015; 47(4): 
292-299. 
https://doi.org/10.1016/j.jneb.2015.02.010 

[64] Anne O. Peschel, Jacob L. Orquina, Simone Mueller Loose. 
Increasing consumers' attention to capture and food choice 
through bottom-up effects. Appetite, Volume 132, 1 January 
2019, Pages 1-7. 
https://doi.org/10.1016/j.appet.2018.09.015 

[65] Central Connecticut State University, World's Most Literate 
Nations, http://www.ccsu.edu/wmln/rank.html. Accessed on 
4th of March 2019. 

[66] Soederberg Miller, L. M. Nutrition Label Literacy: The 
Intersection of Health Literacy and Food Label Reading 
Research Findings and Implications for Educators. AADE in 
Practice 2016; 4(4): 38-42.  
https://doi.org/10.1177/2325160316650253 

 
Received on 18-04-2019 Accepted on 15-05-2019 Published on 10-06-2019 

DOI: https://doi.org/10.29169/1927-5951.2019.09.03.2 

 


