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The term ‘added sugars’ refers to sugars and syrup added to foods during processing or preparation, and sugars
and syrups added at the table. Calls to limit the daily intakes of added sugars and its sources arose from evidence
analysed by WHO, the American Heart Association and other organizations. The present review examined the
best available evidence regarding levels of added sugar consumption among different age and sex groups in Malaysia and sources of added sugars. Information was extracted from food balance sheets, household expenditure
surveys, nutrition surveys and published studies. Varying results emerged, as nationwide information on intake of
sugar and foods with added sugar were obtained at different times and used different assessment methods. Data
from the 2003 Malaysian Adult Nutrition Survey (MANS) using food frequency questionnaires suggested that on
average, Malaysian adults consumed 30 grams of sweetened condensed milk (equivalent to 16 grams sugar) and
21 grams of table sugar per day, which together are below the WHO recommendation of 50 grams sugar for every
2000 kcal/day to reduce risk of chronic disease. Published studies suggested that, for both adults and the elderly,
frequently consumed sweetened foods were beverages (tea or coffee) with sweetened condensed milk and added
sugar. More accurate data should be obtained by conducting population-wide studies using biomarkers of sugar
intake (e.g. 24-hour urinary sucrose and fructose excretion or serum abundance of the stable isotope 13C) to determine intake levels, and multiple 24 hour recalls to identify major food sources of added sugar.
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INTRODUCTION
Sugars are the building blocks of carbohydrates. The primary function of carbohydrates is to provide energy for
the body in the form of glucose (blood sugar). Sugars
comprise monosaccharides, disaccharides, and polyols
(sugar alcohols). Fructose and glucose are naturally occurring monosaccharides present in fruits and honey.
Sucrose is a disaccharide extracted from sugar cane and
beets, comprising 50% glucose, 50% fructose.1,2
The term “sugars” is conventionally used to describe
the mono- and disaccharides.3 “Sugar” or “refined sugar”
is used to describe purified sucrose.3 WHO uses the term
“free sugars” to refer to all monosaccharides and disaccharides added to foods by the manufacturer, cook or
consumer, plus sugars naturally present in honey, syrups
and fruit juices.4 The American Heart Association (AHA)
uses the term “added sugars” to refer to sugars and syrup
added to foods during processing or preparation, and sugars and syrups added at the table.5
The primary types of sugars used in the food supply are
fructose- and nonfructose-rich corn syrups, cane and beet
sugar (sucrose), honey and other edible syrups.6 These
sweeteners are added as ingredients in processed foods,
beverages, cereal and bakery products, dairy products,
candy and other confectionery items. Names for added
sugars on food labels include anhydrous dextrose, fruit
juice concentrate, liquid fructose, crystal dextrose, confectioner’s powdered sugar, nectars (e.g. peach nectar),
honey, brown sugar, molasses, corn syrup solids, invert
sugar, evaporated corn sweetener, molasses, cane juice.7

Increased intake of foods high in sugar content is often
seen as a major factor contributing to the rise of obesity.
There is strong evidence that calorically sweetened foods
and beverages contribute to obesity through their caloric
load, and that the intake of these foods may not produce a
corresponding reduction in the intake of other foods.8
Body weight is strictly dependent on energy balance, and
studies indicate that free sugar intake increases body
weight and body fat mass when energy intake increases.9,10 This may be due to a stimulation of reward-related
pathways within the brain10,11 that leads to increased consumption of sweet foods even in the absence of hunger,
resulting in subsequent distortion of energy balance. Due
to the association of excessive caloric intakes with chronic disease conditions, there have been calls to limit the
daily intakes of added sugars and its sources.
Varying recommendations exist for added sugar intake.
WHO4 recommended that the intake of free sugars should
not exceed 10% of total energy in order to prevent dietrelated chronic disease. On a 2000 kcal diet, this transCorresponding Author: Dr Maria Sofia V Amarra, Scientific
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lates into 50 grams added sugar per day. The American
Heart Association (AHA)12 recommended that intake of
added sugars should not exceed 100 calories per day for
women and 150 calories per day for men. The Institute of
Medicine (IOM) recommended that added sugars consumption should not exceed 25% of total energy intake.13
The 2013 Malaysian Dietary Guidelines include the
statement “Consume foods and beverages low in sugar”
(key message 10), and dietary advice on how to achieve
this goal.14
Excess intake of added sugars is associated with dental
caries, especially in places with poor oral hygiene practice and public dental services.8 For prevention of dental
caries, Moynihan and Petersen15 recommended that consumption of foods containing free sugars should be limited to a maximum of 4 times per day, at amounts ranging
from 40-55 grams per day. A review commissioned by
WHO16 found that while caries in children is lower when
free sugars intake is <10 percent energy, restricting sugar
intake to <5 percent energy may minimize the risk of dental caries throughout the life course.
The 2015 WHO guidelines on sugar17 give a strong
recommendation (i.e., meaning that the benefits of adherence to the recommendation outweigh the disadvantages)
to reduce the intake of free sugars throughout the life
course and to maintain intake to less than 10% of total
energy. The guidelines also give a conditional recommendation (i.e., meaning that there is less certainty “about
the balance between the benefits and harms or disadvantages of implementing the recommendation) to further
reduce the intake of free sugars to below 5% of total energy intake.
The 2013 World Health Statistics Report showed that
in 2008, Malaysia had the highest obesity prevalence for
adults aged ≥20 years among Southeast Asian countries
(i.e., 10.4% among males; 17.9% among females).18 Escalating availability of sugar and sweeteners coupled with
increasingly sedentary lifestyles are key factors attributed
to the country’s rising problem of obesity and associated
non-communicable disease problems, according to
Khor.19 Malaysia’s past National Health and Morbidity
Surveys showed that diabetes prevalence among adults
aged ≥30 years continuously rose from 6.3% in 1986, to
8.3% in 1996, 14.9% in 2006 and to 20.8% in 2011. Obesity among children aged <18 years is also increasing,
with corresponding prevalences of 6.7%, 6.3%, and 4.9%
for the age groups of 5.0-9.9, 10.0-14.9, and 15.0-17.9
years respectively as of 2011.19
There is a need to understand the contribution of
sweetened foods and beverages to total energy intakes in
Asian diets. However, data on sugar intake among Southeast Asian countries is limited.
The purpose of this review is to present the best available evidence regarding consumption of ‘free’ or ‘added’
sugars in Malaysia. The objectives are to:
1. Examine intake of sugar and foods with added sugar
among different age and sex groups expressed in
terms of
(1) grams/day
(2) kcal/day
(3) percentage contribution to total energy intake/day

(4) percentage contribution to total carbohydrate intake/day
2. Identify the most common or frequently consumed
sources of added sugars in the Malaysian population;
3. Identify gaps and provide recommendations for future
research.
METHODS
Search strategy
Information on consumption of sugars and foods with
added sugar was extracted from food balance sheets,
household expenditure surveys, and nutrition surveys
obtained from websites of the Malaysian government and
international organizations (i.e., WHO, FAO). In addition,
a search for published papers that included dietary intake
as a study variable was conducted on PubMed and
Google, as well as theses of postgraduate students in local
universities. Search terms used were: sugar, added sugar,
free sugar, diet, eating habits, dental caries, obesity, diabetes, food security, food consumption, processed foods,
Malaysia. Since the study used data from published literature, ethics approval was not required.
Selection criteria
Studies were included if they (1) examined eating habits,
food consumption, and/or dietary patterns among different age and population groups; (2) examined subjects’
intake of sugar and/or sweetened foods in terms of quantities and/or frequencies of consumption; (3) covered the
period January 2000 to November 2013; (4) were conducted among non-institutionalized free-living populations. The studies were selected by two reviewers (authors 1 and 2) when they conformed to the following
quality criteria: (1) the research question is clearly stated;
(2) demographics and subject characteristics are adequately described; (3) nutrition measures are appropriate
to the research question and outcomes of concern; (4)
statistical analyses are adequately described; (5) conclusions are supported by results with biases and limitations
taken into consideration. The Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
provides reporting guidelines for intervention studies,20
that can also be used to guide the reporting of observational studies. In line with these guidelines, characteristics
of studies for which data were extracted are described
(Table 1), and the flow chart for selection of studies is
shown (Figure 1).
Data synthesis
Proportions of subjects expressed as whole numbers were
converted into percentages to provide a standard picture
of the population consuming foods with added sugar at
different frequencies. In studies that provided information
on mean caloric intakes, the percentage contribution of
foods with added sugar to total calories was estimated.
This was done by calculating the energy content of each
food item using food composition data (i.e., ASEAN food
composition table,21 Malaysia food composition table,22
USDA nutrient database).23 Calories ingested from each
food item were then calculated based on the amount consumed and expressed as a percentage of total mean energy intake.
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Table 1. Characteristics of studies included in the review
Level of added sugar
intake identified
Yes

Sources of added
sugars identified
Yes

Yes

Yes

Average monthly household
expenditure on sugar and some food
sources of added sugar
Average monthly household
expenditure on sugar and some food
sources of added sugar among Malay
respondents

No

Yes

No

Yes

Dietary practices, types and quantities
of each food item consumed during
each meal on a typical day were
obtained by recall of students and
confirmed where possible by mothers
24-hour dietary recall interview of
parent or guardian

No

Yes

Yes

No

Structured questionnaire on frequency
of sugary food and sugary drink
consumption

No

No

Food frequency questionnaire for foods
eaten during breakfast and as snacks
Food frequency questionnaire for foods
eaten as snacks
Open-ended questionnaire on frequency
of usual breakfast consumption,
snacking practices, consumption of
carbonated and sweetened beverages

No

Yes

No

Yes

No

Yes

Standardized questionnaire on eating
habits

No

Yes

Type of data

Author (year published)

Sampling method

Age (sample size)

Method of measurement

National level data

FAO Food Balance Sheet (2009)26

---

N/A

Malaysian Adult Nutrition Survey
2003 Vol.7 Habitual Food Intake
of Adults aged 18 to 59 years
(2008)27
Household Expenditure Survey
2009/10 (2011)28

Multistage
stratified random
sampling

18 to 59 yrs (n=6,928)

Per capita supply of sugar and
sweeteners available for consumption
(kcal/capita/day)
Food frequency questionnaire; 24-hr
diet recall and meal pattern

---

N/A

Sheng et al (2008)29
Household Expenditure Survey
2004/2005

---

N/A (n=7,966 Malay
households)

Zaini et al (2005)35

Random
Sampling

9 to 10 yrs (n=1405)

Chin et al (2010)31

Random
sampling

36 to 71 months (n=56)

Zahara et al (2010)34

Convenience
sampling

5 to 6 yrs (n=50)

Foo et al (2006)36

Purposive
sampling
Systematic
random sampling
Convenience
sampling

12 to 19 yrs (n=199)

Entire population
of medical
students enrolled
in clinical school

--- (n=240)

Studies on children

Studies on adolescents

Boon et al (2012)37
Nurul-Fadhilah et al (2013)38

Studies on adults

--- Not indicated

Boo et al (2010)39

13 to 15 yrs (n=156)
12 to 19 yrs (n=236)
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Table 1. Characteristics of studies included in the review (cont.)
Type of data

Author (year published)

Sampling method

Age (sample size)

Method of measurement

Studies on adults

Gan et al (2011)40

Multistage stratified
random sampling

18 to 24 yrs (n=584)

Nik Shanita et al (2012)32
Saw et al (2012)33

Convenience sampling
Convenience sampling

18 to 59 yrs (n=51)
20 to 59 yrs (n=168)

Zahara et al (2012)41
Shahril et al (2013)42

Convenience sampling
Random sampling

19 to 24 yrs (n=150)
18 to 24 yrs (n=380)

Eating Behaviours Questionnaire
(EBQ) – a 9-item scale that assesses
frequency of snacking between meals,
types of snacks consumed, eating outside
of home and take-away food
One 24-hr food recall
One 24-hr food recall &
Sugar checklist to identify sugary food
and beverages
Food frequency questionnaire
Diet history consisting of questions about
habitual intake of foods from the core
food groups in the last seven days

Shahar et al (2000)43

Random sampling

60 yrs and above
(n=350)

Studies on elderly

Diet history questionnaire with a food
frequency checklist

Level of added sugar
intake identified
No

Sources of added
sugars identified
Yes

Yes
Yes

Yes
Yes

No
Yes

Yes
Yes

No

Yes
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Search for articles published
from January 2000 to
November 2013 (n=235)

Selection of articles based on
titles, abstracts, and using
inclusion criteria (n=28)

Articles excluded based on
titles and abstracts (n=207)

Full text review
Articles excluded based on
full text review and using
quality criteria (n=11)

Included articles (n=17)

Figure 1. Flow chart for selection of published studies for inclusion in the review

Description of information sources
Food balance sheets describe the amount of food available in a country for consumption (per capita basis), calculated by estimating the quantity of foodstuffs produced,
added to the quantity imported and adjusted for any
changes in stocks that have occurred.3 The limitation is
that per capita consumption of foods or nutrients does not
represent food actually consumed as waste or losses are
not taken into account. The advantage of food balance
sheets is that they are available on-line and regularly updated.3
National household expenditure surveys (HES) measure households’ total monetary expenditures as a proxy
for income.24 Food data collected in HESs reflect the
quantity of food “acquired” by a household, including
their food purchases, foods consumed from their own
farms or gardens, and foods received in kind. Estimated
quantities serve as the basis for calculating indicators of
food security such as diet quantity and diet quality.25
Nutrition surveys represent the best way to assess food
actually consumed. However, they are not available for
all countries due to the large costs required to mount nationwide surveys.3 In such cases, small studies done on
specific groups serve as the main sources of information
on individual intakes.3
Dietary assessment methods used in nationwide food
consumption surveys have limitations due to measurement errors. However they are lesser in magnitude and
easier to interpret than errors in food balance sheets and
household surveys.3 In terms of level of precision of obtained data, food consumption surveys rank higher than
household expenditure surveys, and food balance sheets
rank lowest.25
RESULTS
Consumption of sugar and foods with added sugar from
FAO food balance sheets and nationwide surveys
FAO food balance sheets
Table 2 summarizes findings from FAO food balance
sheets and nationwide surveys. Based on food balance
sheet data,26 per capita supply of sugar (from sugar crops
comprising cane and beet sugar, and sugar and sweeteners

comprising raw sugar, honey, other sweeteners) available
for consumption in Malaysia increased from 297 kcal/day
in 2005 to 385 kcal/day in 2009,26 contributing 10.5 and
13.3 percent, respectively, of total available calories for
these two periods.
Malaysian Adult Nutrition Survey 2003 (MANS)
The Malaysian Adult Nutrition Survey (MANS) is a
cross-sectional nationwide survey conducted in 20022003, comprising a total of 6,928 subjects aged between
18 to 59 years old, and covering Peninsular Malaysia,
Sabah and Sarawak. A validated food frequency questionnaire consisting of 126 food items was used to evaluate habitual intake.27 Results showed that sugar was used
daily by 58 percent of the population.27
Table 2 shows the frequently consumed food sources
of sugar based on the MANS, and their estimated contributions to daily energy intake. Sugar-containing foods
that contributed most to energy intakes of Malaysian
adults were beverages to which sugar is added (i.e., cordial syrup, tea, coffee, chocolate flavoured beverages),
condensed milk (added to beverages) and local kuih
(starchy traditional cakes). Less than 1.2% of the daily
caloric intake was obtained from jam, carbonated drinks,
and “ABC ice” (shaved ice topped with syrup, nuts and
beans).
Report on Household Expenditure Survey, Malaysia
The Household Expenditure Survey, Malaysia shows
food consumption patterns in terms of allocation of the
household food budget for various food products.28 In
2009/10, foods with added sugar given the highest level
of household expenditure were breads and bakery products (Table 2). An estimated amount of RM6.30 (Malaysian Ringgit; USD1.00=RM3.50) per capita per month
was spent on these items, followed by non-alcoholic beverages (mineral water, soft drinks, fruit and vegetable
juices). Lesser amounts were spent on biscuits, tea, cocoa,
condensed milk, ice cream, sugar, preserved fruit and jam.
Sheng et al 29 examined trends in food expenditure
among Malay consumers using data from the 2004/2005
Household Expenditure Survey. The survey provided
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Table 2. Findings on consumption of sugar and foods with added sugar in Malaysia from food balance sheet and nationwide surveys
Source

Year

Estimated level of intake of added sugars

FAO food balance sheet26

2009

Available supply of 385 kcal/capita/day;
 96.25 g sugar/capita/day

Malaysian Adult
Nutrition Survey 200327

2003

Average consumption of Malaysian adults
- Condensed milk=3 tsp/day
- Table sugar=4 tsp/day

Household Expenditure
Survey, Malaysia28

2009/10

Household Expenditure
Survey Malaysia (Sheng
et al, 2008)29

1999/2000
&
2004/2005

--- No data

Estimated percentage contribution of
added sugars to energy intake (%)
13.3% of per capita energy supply

Sources of added sugars

Contribution of sweetened foods to
median caloric intake/day
- Cordial syrup=9.9%
- Sweet condensed milk=6.6%
- Kopi=5.8%
- Teh tarik=5.8%
- Sugar=5.4%
- Kueh=4.6%
- Chocolate beverage=3.2%
- Jam=1.2%
- Carbonated drink=1.1%
- ABC ice=0.9%

Cordial syrup, sweet condensed milk, coffee/tea with condensed
milk, table sugar, kuih, chocolate beverage, jam, carbonated
drinks, iced dessert

Average monthly household expenditure on sugar,
jam, honey, chocolate & confectionery was RM
13 in 2009/10 (equivalent to approximately RM
3.15 per capita per month)

---

Percentage of per capita food budget allocations
among Malay consumers
- 1999/2000
Beverages=5.41%
Sweets=2.67%
- 2004/2005
Beverages=5.52%
Sweets=3.81%

---

Sugar and sweeteners (raw sugar, honey, other sweeteners)

Sugar and food sources of sugar in descending order of per
capita monthly expenditure
- Bread and bakery products (RM 6.3)
- Mineral water, soft drinks, fruit/vegetable juices (RM 3.2)
- Biscuits (RM 2.7)
- Tea, cocoa (RM 2.6)
- Evaporated/condensed milk (RM 1.7)
- Chocolate, sweets, ice cream (RM 1.4)
- Sugar (RM 1.3)
- Preserved fruit (RM 0.4)
- Jam, honey, etc (RM 0.4)
---
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Table 3. Carbohydrate content of foods with added sugar and their estimated contribution to carbohydrate intake of
Malaysian adults (MANS 2003)
Sources of sugar
Chocolate-flavored beverages
Sugar
Sweet condensed milk
Cordial syrup
Local kuih
Jam
Carbonated drinks
ABC ice

(a)
Mean intake/day
(gms)
128
21
30
102
21.6
6
57
26

(b)
Approximate CHO
content (gms)
87.5
20.7
14.9
13.1
5.66
4.54
4.45
3.02

Estimated percentage contribution of food source to
median CHO intake/day (median CHO is 220.76
gm/d as shown in MAS)† (%)
39.6
9.4
6.7
5.9
2.6
2.1
2.0
1.4

Source: (a) Malaysian Adult Nutrition Survey 200327
(b) Malaysian Adult Nutrition Survey 200330
†
Computed as [(b)/220.76] x 100

Table 4. Estimated levels of sugar intake among Malaysian children and adults
Author

Age group
examined

Chin et al
(2010)31
Nik Shanita et al
(2012)32
Saw et al
(2012)33

Estimated mean intake of total sugar/day (g/day)
Men

Women

Both sexes

36 to 71
months
18 to 29
yrs

---

---

47.7±21.5

41.9±9.1

94.7±65.1 (approx. 379 kcal/day†); mean
exposure frequency=7.0±5.01 times/day
45.5±28.8 (approx. 181±115 kcal/day)

20 to 59
yrs

56.9±27.5

37.9±23.4

43.7±26.2

Estimated contribution
of total sugar to total
calories/day (%)
28.4 (both sexes)‡
9.0 (men)
10.3 (women)
13.5±6.6 (men)
10.3±5.6 (women)
11.3±6.1 (both sexes)

†

Estimated by multiplying grams sugar by 4 kcal.
Estimate based on mean energy intake computed from available information on mean carbohydrate, fat, and protein consumed per day.
--- No data
‡

detailed expenditure information for 14,084 respondents
consisting of 7,966 Malays, 3,200 Chinese, 810 Indians,
and 2,108 respondents from other groups. The 1999/2000
and 2004/2005 surveys showed that per capita food budget allocations for sweets increased from 2.67% to 3.81%,
respectively, among Malay consumers (Table 2).
Percentage contribution of foods with added sugar to
carbohydrate intake among Malaysian adults
Median consumption of carbohydrates among Malaysian
adults in 2003 was 221 grams.30 Table 3 shows the estimated percentage contribution of sweetened food sources
to carbohydrate intake. Chocolate flavoured beverages
contributed the most (approximately 40% of intake),
while jam, carbonated drinks, ice kacang contributed the
least (1-2%).
Consumption of foods with added sugar from individual
studies
Levels of intake of sugar and foods with added sugar
Table 4 summarizes the findings of studies regarding levels of intake of foods with added sugar among children
and adults.
Children. Only one study31 examined dietary intake in
children aged 36 to 71 months. Mean sugar consumption
was 94.7±65.1 grams per child daily, contributing approximately 28.4% to total energy intake. This level exceeds the WHO recommendation of <10% of total energy

from added sugar in order to prevent dental caries and
diet-related chronic disease in later life. Mean sugar exposure frequency was 7.0±5.01 times per day. More than
85% of children had sugar exposures more than 4 times a
day.
Adults. One study showed that sugar consumption varied by ethnicity, with Malays having intakes that exceeded the WHO recommendation of 50 grams/day. Nik Shanita et al32 examined sugar intake among 51 adults aged
18 to 29 years using a single 24-hour dietary recall. Mean
total added sugar intake was 45.4±28.8 gms/day (approximately 181±115 kcal/day). The Malay ethnic group was
the highest consumer of added sugar (54.0±19.9 gm/day),
followed by Indians (44.4±17.4 gm/day), and Chinese
(29.8±15.4 gm/day). The greatest contribution to daily
sugar intake came from self-prepared drinks to which
sugar was added (i.e., tea, coffee, chocolate drinks, fruit
juices). Saw et al’s33 study on intakes of sugar and foods
with added sugar among 168 adults attending a university
dental clinic found that these foods contributed
10.3±5.6% of calories among women and 13.5±6.6% of
calories among men.
Sources of added sugars
Table 5 summarizes the findings of studies regarding frequently consumed sources of added sugars among children and adults.
Children. Very few studies exist on dietary sources of
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sugar among children. Zahara et al’s34 study among preschoolers aged 5 to 6 years found that 46% consumed
sugary drinks and 30% consumed sugary foods more than
3 times a day. As for schoolchildren, Zaini et al’s35 survey
on eating habits of 1405 primary school children aged 9
to 10 years in Selangor state found that 91% drank
canned/bottled drinks weekly. Of these, 10.5% ingested
such drinks more than 4 times a week.
Adolescents. Studies among adolescents indicate that
both traditional and modern processed sweet foods are
frequently consumed by this group, particularly during
breakfast and as snacks. Foo et al’s36 study among adolescents in a fishing community in Sabah showed that
sweetened foods most frequently consumed for breakfast
were coffee, chocolate drinks, and doughnuts, while frequent snacks were bread/biscuits, ice cream, and local
cakes. Boon et al’s37 study on snacking patterns of 156
adolescents found that sweetened food items consumed
frequently (3 or more times a week) were biscuits, fruit
juices, and carbonated drinks. Other common snack foods
were caffeinated drinks, chocolates, sweets/candy, yogurt
drinks, ice cream, and traditional cakes. Nurul-Fadhilah et
al’s38 analysis of breakfast consumption patterns among
236 adolescents aged 12 to 19 years showed that frequently consumed sweetened food items for breakfast
were chocolate malt drinks, tea and coffee, and sweet
traditional cakes.
Adults. Studies indicate that sweetened beverages are
commonly consumed by adults. Boo et al’s39 study of
intake patterns among 240 Malaysian medical students
showed that 71% of subjects consumed soft drinks weekly as snacks. Consumption was 1.5 soft drinks and one
soft drink per week for overweight/obese and normal
weight subjects, respectively (p=0.01). For breakfast,
sweetened cereals and sweet cakes were consumed by
19.6% and 7.4% of subjects, respectively. Gan et al’s40
study on eating behaviours of 584 university students
showed that canned drink consumption was 2 or more
times per day for 11.8% of males and 3.8% of females; 1
time per day for 9.3% of males and 4.1% of females; 4 to
6 times a week for 15.6% of males and 9.5% of females.
Zahara et al41 examined tooth erosion and dietary habits
of 150 university students. The sweetened food most frequently consumed at high levels (>4 to 5 times/week or
>once/day) was tea or coffee. Saw et al’s33 study among
adults attending a dental clinic found that, for 92% of
participants, daily added sugar came from sugar and
sweeteners added to tea, coffee or chocolate drinks. Other
frequently consumed foods were biscuits/bun/pastry, and
carbonated drinks/squash/cordial syrup. Shahril et al42
evaluated the effectiveness of implementing a multimodal
nutrition education intervention to improve dietary intake
among 417 university students. Dietary intake at baseline
showed that, in both control and intervention groups,
sweetened foods with the greatest number of servings
consumed daily were beverages with sweetened condensed milk, biscuits, and beverages with added sugar.
Elderly. Shahar et al’s43 study on the food habits of 350
rural elderly Malays showed that 38% consumed condensed milk (in tea or coffee), 27% consumed biscuits,
and 11% consumed traditional cakes (kuih) regularly.

DISCUSSION
Levels of intake of sugar and foods with added sugar
The results showed that nationwide information on intake
of sugar and foods with added sugar were obtained at
different times, used different assessment methods, and
therefore showed varying results. Food balance sheet data
showed that in 2009, the amount of sugar available for
consumption in Malaysia was approximately 96 grams/
capita/day, comprising 13.3 percent of total available calories per person per day.
In comparison, the 2003 nationwide food consumption
survey among Malaysian adults showed lower levels of
sugar intake. According to the Ministry of Health,27 table
sugar and sweetened condensed milk contributed about 6
percent of total daily caloric intake. This amount is below
the WHO recommendation of less than 10 percent of calories from added sugar to minimize risk of dental caries
in children, but above the recommendation of less than 5
percent of calories to minimize caries risk throughout the
life cycle. The survey report also stated that on average,
Malaysians consumed 30 grams (3 teaspoons) of sweetened condensed milk (equivalent to approximately 16
grams sugar), and 21 grams (4 teaspoons) of table sugar
which were habitually added to beverages such as teh
tahrik, kopi, and chocolate flavoured beverages.27 Thus,
the total amount of sugar ingested daily is approximately
37 grams, which is below 50 grams for a 2000 kcal diet,
recommended by WHO to reduce risk of chronic disease.
While the observed levels of sugar consumption may
reflect actual intake, these results may also be due to the
occurrence of mis-reporting among subjects. Studies
showed that respondents in food consumption surveys can
be classified as under-reporters, plausible reporters, and
over-reporters.44 Mirnalini et al45 examined the validity of
one day 24-hour diet recall data from the 2003 MANS by
comparing energy intake against estimates of energy expenditure. Using the ratio of individual energy intake to
basal metabolic rate derived for Malaysian adults (i.e.,
EI/BMR ratio), the investigators found that underreporting occurred in half of the population studied. Thus
sugar intake among Malaysian adults is most likely higher than that reported in the 2003 MANS.
Household expenditure data from 1998 to 2010 showed
no change in the amount spent on sugars and confectionery products (data not shown) although there was an increasing trend for expenditure on coffee, tea, and other
beverages to which sugar is added.28 The implication of
these findings is not clear, as these trends might not reflect actual increases in intake, but rather, an increase in
price. Expenditure patterns also varied among ethnic
groups, as shown in Sheng et al’s29 finding of increased
expenditure for sweets among Malay consumers from
1999/2000 to 2004/2005, consistent with Nik Shanita’s32
observation of higher sugar intake among Malays, compared with Indians and Chinese.
Individual studies on children and adults suggested
high levels of sugar intake. One study on children aged 36
to 71 months suggested a 28.4 percent contribution of
added sugars to daily energy. 31 Among adults, two
studies32,33 showed that sugar intakes exceeded 10 percent
of total calories per day and that intake among men was
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Table 5. Frequently consumed sources of added sugars among Malaysian children and adults
Age group
examined
Children

Adolescents

Adults

Author
Zahara et al
(2010)34
Zaini et al
(2005)35
Foo et al
(2006)36

5-6
9-10
12-19

Boon et al
(2012)37

13-15

NurulFadhilah et
al (2013)38

12-19

Boo et al
(2010)39

Not
specified

Gan et al
(2011)40

18-24

Zahara et al
(2012)41

†

Age
(years)

19-24

Consumption frequency not defined.
Computed from the respective study.
--- No data
‡

Type of food eaten and consumption frequency
Sugary drink consumed >3 times/day
Sugary food consumed >3 times/day
Canned/bottled drinks consumed >4 times/week
Sweetened items consumed frequently† for breakfast
- Coffee
- Chocolate drinks
- Doughnuts
- Other drinks
- Bread/biscuits
Sweetened items consumed frequently† for snacks
- Bread/biscuits
- Ice cream
- Local cakes
- Carbonated drinks
Sweetened snacks consumed ≥3 times/week
- Biscuits
- Fruit juices
- Carbonated drinks
- Caffeinated drinks
- Chocolates
- Sweets/candy
- Yogurt drinks
- Ice cream
- Traditional cakes
- Pearl milk tea
- Jelly/pudding
- Syrup
- Cakes
- Doughnuts
- Energy bars
Sweetened foods consumed ≥5 times/week for breakfast
- Chocolate malt drinks
- Tea
- Sweet & fried traditional cakes
- Coffee
- Biscuits
- Fruit juices
Sweetened foods consumed weekly
- Soft drinks for snacks
- Nut-based breakfast cereal
- Sweet cakes for breakfast
Canned drinks consumed 4 to 6 times in the past week
Canned drinks consumed daily in the past week (once a
day)
Canned drinks consumed daily in the past week (two or
more times a day)
Sweetened beverages consumed 4 to 5 times/week or
>once/day‡
- Tea/coffee
- Dried fruit
- Fruit-flavored drink
- Fruit juice
- Fruit jam
- Sour candy
- Sugared carbonated drink
- Sports drink
- Yogurt

Percentage of subjects
consuming (%)
Men Women Both
sexes
37.9
57.1
46.0
31.0
28.6
30.0
----10.5

44.7
31.9
31.9
18.1
16.0

39.0
44.8
32.4
9.5
9.5

41.7
38.7
32.2
13.6
12.6

75.5
24.5
24.5
5.3

64.8
27.6
23.8
1.9

69.8
26.1
24.1
3.5

-------------------------------

34.0
33.3
25.7
25.0
24.3
24.3
19.3
17.4
16.6
12.1
10.3
10.3
7.7
5.1
5.1

72.1
57.7
27.9
14.4
7.7
10.6

72.7
60.6
27.3
18.2
21.2
7.6

72.5
59.3
27.5
16.5
15.3
8.9

------15.6

------9.5

70.6
19.6
7.4
12.0

9.3

4.1

6.2

11.8

3.8

7.1

-------------------------------

-------------------

-------------------

36.7
12.0
6.7
5.3
3.3
3.3
2.7
1.3
1.3
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Table 5. Frequently consumed sources of added sugars among Malaysian children and adults (cont.)
Age group
examined

Author

Adults

Saw et al (2012)33

Shahril et al (2013)42

Age
(years)

Type of food eaten and consumption
frequency

20-59

Sweetened foods consumed daily
- Sugar and sweeteners
- Biscuits, bun, cake, pastry
- Carbonated drinks/squash/cordial
syrup
- Confectionery
- Traditional pastry
- Jam
- Ice cream, pudding, dessert
- Breakfast cereal

18-24

Foods with added sugar consumed daily
- Beverages with sweetened condensed
milk
- Biscuits
- Beverages with added sugar
- Sweet dessert
- Carbonated drinks

Percentage of subjects
consuming (%)
Men

Women

Both
sexes

-------

-------

92.9
48.8
45.2

-----------

-----------

31.0
24.4
20.2
17.3
6.0

Mean number of servings per day
Intervention Control
Both
(n=178)
(n=202)
groups‡
5.7
5.9
5.8
5.4
3.6
1.3
0.2

4.8
3.2
1.3
0.3

5.1
3.4
1.3
0.2

Percentage of subjects
consuming (%)
Elderly

Shahar et al (2000)43

60 &
above

Sweetened foods consumed regularly
- Condensed milk (in tea or coffee)
- Biscuits
- Traditional cakes (kuih)

Men

Women

-------

-------

Both
sexes
38.0
27.0
11.0

†

Consumption frequency not defined.
Computed from the respective study.
--- No data
‡

higher than that of women.
Foods with added sugar and their contribution to carbohydrate intake
Sugary foods that contributed relatively high proportions
to median carbohydrate intake among Malaysian adults
were chocolate beverages, table sugar, condensed milk,
and cordial syrup. Foods with added sugar provide energy
in the form of carbohydrates (glucose). Glucose is an important source of fuel for brain cells. Within an energysufficient diet, an RDA of 130 gm/day of carbohydrate
for adults aged 19 years and above is considered sufficient to provide the brain with an adequate supply of glucose fuel.46 However, FAO/WHO recommends that these
carbohydrates be obtained from whole grains, legumes,
intact fruits and vegetables, rather than foods with added
sugars.47 The 2013 Malaysian Dietary Guidelines14 also
give the following recommendations: choose plain water
rather than sugary drinks; limit intake of table sugar or
sweetened condensed milk to one teaspoon per cup of
drink; reduce the consumption of sweetened beverages
such as cordial, carbonated drinks, cendol, and air batu
campur (ABC); when ordering drinks, ask for less sugar
or less sweetened condensed milk.
Sources of added sugars in Malaysia
A few studies showed that, for pre-schoolers and schoolchildren, frequent consumption of sweetened food and

beverages (i.e., >3 times/day) and canned beverages (i.e.,
>4 times/week), respectively, was common. Among adolescents, sweetened foods commonly consumed were
breads and biscuits for snacks,36,37 chocolate malt drinks,
tea, and traditional cakes for breakfast.38
Among adults, computed estimates from the 2003
MANS suggested that sweetened beverages contributed
significantly to energy intake, particularly cordial syrup,
kopi, teh tarik, and chocolate flavoured beverage. Individual studies suggested that, for both adults and the elderly, frequently consumed sweetened foods were beverages (tea or coffee) with sweetened condensed milk and
added sugar.33,42,43
Limitations and gaps
Only a few studies examined levels of intake of sugar and
foods with added sugar among different age groups in
Malaysia. While there is more information regarding frequently consumed sources of added sugars, studies are
few and samples are not nationally representative. There
were also limitations in the methods used to examine the
level of intake, most of which made use of dietary assessment methods utilizing food frequency questionnaires
and to a lesser extent, 24 hour recalls.
Limitations of dietary assessment methods
The goal of dietary assessment is to capture “usual” or
long term average intake because dietary recommenda-
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tions are intended to be met over time and diet-health
hypotheses are based on dietary intakes over the long
term. There is no perfect dietary assessment tool to measure usual intake and all self-report dietary assessment
instruments are prone to systematic and random sources
of measurement error.48
Frequently used methods of assessing dietary intake are
the 24-hour recall and food frequency questionnaire
(FFQ). While FFQs are easier to administer and less expensive, they fail to truly reflect a person’s long-term
average daily intake due to limitations of the food list and
cognitive difficulties in recalling typical intake over a
long period.48 Twenty-four hour recalls are generally preferred to FFQs as they can capture rich details about daily
intake of every item consumed (when, how, how much,
with what). Studies have shown that the 24-hour recall is
less prone to measurement error than the FFQ. Its limitation is that more than one day of recall is needed to estimate usual intakes and statistical methods are required to
adjust for measurement error.48
Use of biomarkers to estimate intake of added sugars
The use of dietary biomarkers has been shown to overcome the limitations of traditional dietary assessment
methods in characterizing and quantifying eating behaviour. There is now an ongoing push to develop biomarkers that measure intake of specific foods rather than
nutrients, in order to enhance nutritional research targeting compliance to national dietary guidelines.49
Dietary biomarkers that have been examined for their
ability to measure added sugar intake are 1) urinary sucrose, fructose and combined sucrose/fructose, and 2) the
carbon stable isotope abundance of 13C. Under controlled
conditions, Tasevska et al50 showed that daily dietary
(from food recalls/diaries) and urinary (from 24-hour
urine samples) sugars were significantly correlated, indicating rapid time-related response of urinary sugars excretion to their intake. The combined measure of urinary
sucrose and fructose was highly correlated with total sugar (r=0.84) and sucrose intake (r=0.77). Using a regression model, total sugar intake explained 70 percent of the
variance in sugar excretion in subjects consuming their
normal diet.
13
C is a novel biomarker for cane sugar and high fructose corn syrup (HCFS), both of which are derived from
C4 plants. Fingerstick serum 13C showed high correlations
with sugar sweetened beverage intake, added sugars, and
cane sugar/HFCS, while random plasma 13C showed high
correlations with consumption of cane sugar/HFCS from
the previous meal.49 The advantage of the measure is that
it can distinguish low vs. high sugar consumers. The limitations are (1) it reflects only short-term intake; (2) beet,
maple syrup, honey which come from C3 plants are not
included in the measure; (3) corn, corn derivatives, and
meat from animals that consumed corn are reflected in the
measurement; this requires correction for protein using
15
N.49 Among the studies in this review, none made use of
biomarkers for sugar intake.
New findings and implications for future research
It is important to determine the sources and levels of added sugar intake in a population because of the potential
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association with chronic disease risk. The health effects
of added sugars are known to be mediated by their contribution to increased energy intake and subsequent weight
gain, with most studies having been done among Caucasian, rather than Asian, populations. Recent studies suggest that there may be ethnic differences in the physiologic response to sugar, and that added sugar might affect
health independent of calories or weight gain.
The Yup’ik are a group of indigenous peoples in Alaska and the Russian Far East who are phenotypically similar to Southeast Asians. Genetic analyses suggest that
they originated most likely from east central Asia (e.g.,
Mongolia or Northern China) and migrated to North
America, through the Bering Strait, approximately 30,000
to 43,000 years ago.51 A study among Alaskan native
Yup’ik individuals52 found that isotopic estimates of sugar intake were not associated with measures of obesity
(BMI or waist circumference), but were positively associated with blood pressure, triglycerides, insulin, insulin
resistance and leptin, and inversely associated with HDL,
adiponectin, LDL, and total cholesterol. Higher leptin and
lower adiponectin levels indicate increased risk for cardiovascular disease, renal disease and type 2 diabetes. Although sugar intake was not associated with obesity, high
levels of sugar were seen to adversely affect chronic disease risk in this Native American population.52
Apart from increasing triglycerides, fructose is shown
to generate intracellular uric acid that causes mitochondrial oxidative stress.53 Some investigators suggest that
fructose-induced hyperuricemia has a fundamental role in
development of the metabolic syndrome and diabetes
independent of an increase in calories.53,54 A study among
Taiwanese adolescents55 found that high intake of sweetened beverages was related to increased serum triglycerides and retinol-binding protein 4 (a protein whose serum
concentration increases before frank diabetes develops)
after controlling for BMI, and serum uric acid contributed
to this effect.
It is now known that risk for chronic diseases such as
diabetes starts at a lower BMI for Asians than for Europeans.56 At the same BMI, Asian populations are more
prone to abdominal obesity and low muscle mass with
increased insulin resistance compared with Caucasians. A
“metabolically obese” phenotype (i.e., normal weight by
conventional BMI standards but increased abdominal
adiposity) found in Asians, particularly South Asians, has
been associated with increased risk of insulin resistance
and diabetes.56 Studies are needed to determine whether
or not the intake of added sugar is associated with an increased health risk among normal, non-obese Southeast
Asian populations.
Conclusion
The review shows that there is insufficient evidence to
allow an estimation of intake levels of added sugar among
different age groups in Malaysia, and to identify major
sources of added sugar. National level data obtained from
MANS in 2003 is outdated hence another national assessment of sugar intake is needed. A systematic effort
consisting of combined dietary assessment and biomarker
measures at the population level needs to be undertaken.
The use of multiple 24 hour recalls to identify major
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sources of sugar and 24-hour urinary sucrose/fructose or
isotopic measures to determine levels of intake can improve the quality of information regarding consumption
of added sugars in Malaysia. Based on limited studies
involving relatively small samples, the intake of added
sugar of Malaysian adults and children appears to exceed
10% of total calories. This exceeds the 2015 sugar intake
recommendation of WHO, which indeed is advocating
for further reducing the intake of free sugars to below 5%
of total energy intake.
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马来西亚添加糖摄入量：一篇综述
“添加糖”是指在食品加工或准备过程中添加的糖和糖浆，或在餐桌茶桌上添加
的糖和糖浆。呼吁限制每日添加糖及添加糖的来源是源自 WHO、美国心脏协会
和其他组织的证据分析。该综述分析了马来西亚不同年龄和不同性别人群中添加
糖摄入水平及其来源的最佳可用的证据。信息是从食物平衡表、家庭消费调查、
营养调查和已发表文献中提取的。全国范围内糖和添加糖的食物的摄入量在不同
的时间、使用不同的评估方法得到的结果不同。2003 年马来西亚成人营养调查
（MANS）使用食物频率调查问卷的数据表明，马来西亚成年人平均每天食用
30 g 加糖的浓缩牛奶（相当于 16 g 糖）和 21 g 的餐糖，二者合在一起低于 WHO
推荐的可以降低慢性病的患病风险的 2000 kal/d 能量中 50 g 糖的标准。已发表研
究表明，对于成年人和老年人，经常食用的含糖饮料（茶或咖啡）有加糖的浓缩
牛奶和添加糖。更准确的数据应通过开展人群研究，检测糖摄入的生物标志物
（如 24-h 尿蔗糖和果糖排泄，血清稳定同位素 13C 的丰度）确定糖摄入水平，
以及多个 24 小时回忆确定添加糖的主要食物来源。
关键词：糖、摄入、添加糖、来源、马来西亚

