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SWEETNESS  SATISFACTION

Sugar Intake Per-Serving Warm Tea that Satisfy Sweetness 
Satisfaction among Malaysians

Sana Qureshi,  Mohd Zulkarnain Sinor, Basaruddin Ahmad,  Siti Sarah Ayub

ABSTRACT
Objective: To assess the amount of sugar in warm tea that satisfies the sweetness satisfaction and the factors associated with 

sugar consumption among patients attendants in Hospital USM Dental Clinic Universiti Sains Malaysia. 
Materials and Methods: A cross-sectional study with convenience sampling method had been conducted. A sample size of n = 

46 was estimated for the main study. Data collection involved a structured interview using a socio-demographic questionnaire, 
followed by an experiment of the amount of sugar self-added in warm tea that meets sweetness satisfaction. Numerical data were 
presented as mean and SD. Categorical data was as frequency (%). Mean SD comparison was analyzed using the t-test. 
Association was analyzed using Pearson correlation. 

Results: The results showed that the mean sugar consumption in warm tea per serves was 12.1 grams (SD = 3.23). 
Sociodemographic factors had no association with sugar consumption (p > 0.05). 

Conclusion: Hence, the patients attendants, taking tea more than once a day, were almost fulfilling the WHO sugar recom-
mendations per day, by drinking warm tea only.
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INTRODUCTION

High sugar consumption has been linked to general and oral health 
problems such as diabetes, hypertension, obesity, dental caries, peri-
odontal disease and tooth loss (Tandel, 2011; Lustig et al., 2012). Most 
of the sweet taste in prepared food and drinks originate from added 
sugar, and although consumption and affection for the taste were univer-
sal and innate across age groups, races, and cultures; the preference for 
the intensity of sweetness is dependent on individuals and can be influ-
enced by prior exposure (Reed and McDaniel, 2006; Drewnowski et al., 
2012; Nantha et al., 2014; Hwang et al., 2015).

Although there is no research report, it has been a common view 
that the east coast population of Peninsular Malaysia consumes sweeter 
food and drinks compared to other parts of the country. The great affini-
ty people of Kelantan towards sugary food was claimed to be greater 
than those in Terengganu, another east coast country of Malaysia 
(Sharifand and Khor, 2005). In a travel magazine, a food traveller wrote 
'The Kelantanese taste for sugar is legendary; savoury dishes often have 
a pronounced sweetness and many that don't are anointed with sugar at 
the table' (Eckhart, 2011). The behaviour of adding sugar to food and 
drinks to a higher intensity is more often less tolerable by outsiders. 
However, there is no report about the sweetness preference of that popu-
lation; hence the objective of the study. Specifically, it will describe the 
concentration of sugar warm beverage that meets the satisfaction of the 
people of Kelantan.

MATERIALS  AND  METHODS

In this exploratory cross-sectional survey, patients accompaniers 

aged 18 years to 50 years who visited the Outpatient Dental Clinic, 
Hospital USM between 01 March 2018 to 01 April 2018 and able to 
communicate in the Malay language were recruited. Those with diabetes 
mellitus were excluded. The participants who consented to the study 
were asked to fill up a Malay translated version of socio-demographic 
questionnaire adapted from Shamdol et al., 2008 before taking the taste 
test. 

Before starting the taste test, the participants were given a short 
briefing about the experiment and asked to rinse their mouth with clean 
water. Then the participants were given 100 ml of warm sugarless tea in 
a disposable cup and asked to add sugar cubes to their preferred level of 
sweetness. Warm tea was pre-prepared by adding 2 tea bags (Lipton®) 
to one liter of boiling water for 5 minutes before removing them. The 
tea is kept in a warm pot to maintain the temperature of the tea through-
out the test. Sugar cubes were weighed using a digital weighing scale, 
before the experiment. The amount of sugar used by the participant was 
observed and recorded.

Statistical analysis. Sample description, numerical data analysis 
using t-test and correlation was used. Data were analysed using IBM 
SPSS version 24. Ethical approval for this study was obtained from the 
Human Research Ethics Committee (JEPeM) of Universiti Sains 
Malaysia (USM/JEPeM/15060213). 

RESULTS

Sixty-six individuals participated in the study and their sociodemo-
graphic background is as presented in Table 1. The mean age was 29.3 
years (SD = 7.92) and there were more females (73.9%) than males. 
Almost all were from Malay ethnic (98.5%) and this reflected the true 
composition of the population. There were also more participants with 

   C   2020 Japan Health Sciences University
             & Japan International Cultural Exchange Foundation



Qureshi S. et al. 445

tertiary education (60.9%), employed and had a household income 
below RM4000. The summary amount of sugar added to tea by sociode-
mographic factors is presented in Table 2. The mean of added sugar for 
all subjects was 11.8 grams (95%CI: 11.05, 12.58 grams). The minimum 
amount added was 5 grams and the maximum were 18.5 grams. The 
analysis showed that the means of added sugar were not different 
between gender, education level and household income (p > 0.05). 
There was also no correlation between the amount of sugar added and 
age (p = 0.3). Only about 12% of the participants added two teaspoons 
or less sugar in their tea and the majority used three or more.

DISCUSSION

The Kelantanese population has been associated with a sweet diet 
that comes mostly from added sugar. While it is not uncommon to add 
sugar into hot beverages (Amarra et al., 2016), they tend to add a little 
too much compared to other populations and the behaviours is not con-
sidered as odd; thus, this study was carried out to explore that 
behaviours. Results showed that the participants added a mean of 11.8 
grams of sugar in 100 ml warm tea to sweeten the drink to satisfy their 
sweetness satiety. The amount is equivalent to about 3 teaspoons of 
sugar or at a concentration of 11.8% grams/ml of hot tea. The minimum 
amount used by the participants was just a little more than one teaspoon 
and the maximum was about four and a half teaspoons, which is rather 
high; considering also that an alarming percentage of participants (30%) 
used that amount of sugar in their tea per serving. These observations 
suggested that the population of Kelantan has a high affinity for sweet 
drinks and consume a large amount of sugar in the process. It also indi-
cates a tolerance for sweetness is highly consistent with previous claims 
(Eckhart, 2011).

The amount of added sugar used by the participants was quite simi-
lar across the sociodemographic suggesting that the threshold for sweet-
ness preference was homogenous. This population differ from a claim 
that men crave for sweeter food compared to woman; who are con-
cerned about their weight and prefer healthy food more often than men 
(Lafay et. al., 2001) and also from Iraqi population whom higher con-
sumption was associated with low education and low socioeconomic 
status (Ahmed et al., 2007). Also, because the participants were asked to 
add sugar to their tea gradually and stop when they felt the drink is 
pleasant or sweet enough for them, this suggests that they have the con-
trol for their preferred sweetness threshold and would feel satiated once 
it is met. Sweet preference is the desire for and acceptance of sweet 
taste that gives the individuals the pleasure and satisfaction value 
(McDaniel and Reed, 2004). 

In this study, the desire and acceptance of sweet taste are met at a 
mean of 11.8 grams per 100 mL of added sugar. However, it is not clear 
what drives the participants to prefer a certain level of sweetness but it 

is plausible that a conditioning process related to the environmental fac-
tor - a cultural upbringing in a population with high sugar intake; may 
have an effect that is similar to alcohol and tobacco abuse, where it 
decreases the signalling of dopamine in the brain's reward centre and 
reduce the pleasure obtained from the food, which ultimately convinces 
the person for higher sweetness preference (Garber and Lustig, 2011; 
Lustig et al., 2012). Further studies to refine this hypothesis and to 
include a wider population, age range, and variation in food and bever-
ages are required to further support this claim. Other considerations are 
that because adding more sugar increases the sweetness of aqueous 
solution or beverage, there will be a range in the level of intensity, 
pleasantness, tolerance of sweet taste that people will desire and accept. 
An exploratory study to investigate this has been carried out and the 
result showed that most subjects reported the pleasantness and tolerance 
to sweetness was highest at concentration 6.72%w/v of sugar in tea, and 
they start to decline as the concentration and sweetness intensity 
increases (Ahmed et al., 2007).

It could be argued that there has been no agreement on the amount 
of sugar that should be added to beverages and because there has been 
no similar report, a direct comparison cannot be made. According to 
netizens who participated in an online discussion thread about the 
amount of sugar they put in hot drinks, the range varied from none at all 
to 2 teaspoons or less for a variety of beverages (The Student Room, 
2018). However, the concentration of sugar-based on the claims cannot 
be verified because the amount of liquid and types of beverages they 
used to vary, and these will affect the sweetness taste and concentration 
because certain beverages like chocolate and malt have their sweet taste 
or sugar in it. 

The Malaysian Adult Nutrition Survey (2014) reported that warm 
tea is the second most common beverage consumed daily among the 
Malaysian adult population after plain water (NHMS, 2014). Thus, 
repeated consumption at a higher concentration resulted in higher total 
sugar intake and this could lead to several health concerns. A poor diet 
with increased intake of free sugars is associated with the initiation and 
progression of non-communicable diseases (NCDs) such as diabetes and 
dental caries (NHMS III, 2006; Lustig et al., 2012; Vos et al., 2017). 
Sugar consumption from sweet beverages or foods also increases the 
risk of incident mood disorders in men (Knupel et al., 2017). High sugar 
intake and frequency of consumption repeat the cycle of demineraliza-
tion process which resulted in dental caries (Touger-Decker and Van 

Table 1. Descriptive characteristics of respondents (n = 66)
Variables Mean (SD) Frequency (%)

Gender
Male   24 (36.4)
Female  42 (63.6)

Age 29.3 (7.92)
Ethnicity

Malaysian  65 (98.5)
Chinese  1 (1.5)

Education level
Primary school  1 (1.5)
Secondary school  27 (40.9)
Tertiary school  38 (57.6)

Occupation
Not working  13 (19.7)
Employed  30 (45.5)
Self employed  23 (34.8)

Household income monthly (RM)
< 3999  43 (65.2)
> = 4000   23 (34.8)

Table 2. Means of sugar (grams) per serving of 100 ml warm 
tea that meets the sweetness satisfaction (n = 46).

 Mean (SD) Mean diff (se) p- value

All 12.1 (3.35)
Median (IQR) 10.2
Minimum 5.0
Maximum 18.5

Gender
Male (n = 24)  12.1 (3.04) 0.4 (0.83) 0.6
Female (n = 42) 11.7 (3.36)

Education 
University/diploma  12.0 (3.06) 0.35 (0.81) 0.7
Primary/Secondary  11.7 (3.37) 
Level (n = 38)

Household income
≤ 3999 (RM) (n = 43) 11.7 (3.26) -0.3 (0.84) 0.7
> 4000 (RM) (n = 23) 12.0 (3.22)

Age  -0.1*  0.3

Number of participants who added sugar by the amount of sugar added. 

< 5 (One tsp) 3 (4.5)
5 < sugar < 9 (2 tsp) 5 (7.6)
10 < sugar < 13 (3 tsp) 38 (57.6)
> 14 (> 4 tsp) 20 (30.3)

*Equal variances not assumed, Independent t-test, P < 0.05 was set as statistically sig-

nificant.

Pearson correlation 
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Loveren, 2003). There was also a claim that linked sugar consumption 
to breast cancer risk in females (Sulaiman et al., 2014).). 

The WHO (2015) guideline recommended that daily consumption 
of free sugars for children and adults, should be less than 10% of their 
entire energy intake and a reduction to less than 5% i.e. almost 25 grams 
(6 teaspoons) per day, offers more health benefits that include a 
decrease the prevalence of obesity, overweight and dental caries (WHO, 
2015). Reducing sugar consumption has also been used for weight man-
agement approach and chronic disease prevention (Johnson et al., 
2009). The guideline on the display of nutrition facts on food labels was 
introduced to allow consumers to estimate the amount of sugar they are 
taking and not surpass the recommended limit (FDA, 2016). However, 
these only apply to packaged food and drinks and rarely in freshly pre-
pared foods and drinks in a restaurant, and in particular in Asian coun-
tries, where most hot beverages served are readily sweetened with sugar. 
Also, most people do not consider the amount of sugar when preparing 
beverages; instead, they based it on taste. Based on the current study, 
the population had met the WHO recommendations by taking one serv-
ing of warm tea only. The sugar exposure is excluding the number of 
drinks serving per day, and potentially biscuits and pastry and other del-
icacies taken together with the drinks (Saw et. al., 2012). In terms of 
energy, a 100 ml warm tea with 11.8 grams of sugar has about 47.2 cal-
ories per serving which are about 11.9% and that is close to 13.5% (395 
kcal/day) of the total energy intake of people of Malaysia (FAO, 2010). 
High sugar consumption is one of the reasons for the lower consump-
tion of foods with good nutrients that leads to nutritional imbalance 
(Kang, 2013). Further studies to investigate the impact of high sweet-
ness preference on health risks, factors that can influence change in 
sugar intake and how preference can be modified is recommended.

This study is limited by the fact that the amount the sugar was mea-
sured crudely using a weighing machine, but extra care has been exer-
cised when during the measurement. A small difference in the amount of 
sugar is not likely to make a great change in the level of sweetness to 
the participants. Only patients with diabetes were excluded and patients 
who could have been on a weight loss plan could affect the result, caus-
ing the sugar amount to be underestimated. This study provided a piece 
of information that has not been reported anywhere about sugar con-
sumption behaviours of a population known to have a high sweetness 
preference. It reported a baseline estimate for the amount of sugar in 
warm tea per serve that can be used for further study in a related topic 
and also in promoting healthy sugar consumption behaviours. 

CONCLUSION

From this study, we concluded that the Kelantan population has a 
high mean sugar consumption at 11.8 grams per 100 ml of warm tea 
(SD = 3.23). With more than 80% consuming greater than 2 teaspoons 
per serving, there is a concern for the risk of sugar-related diseases.
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