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ABSTRACT

Aim: Beverages that contribute significantly to the daily added sugar intakes are reported to cause increased health problems
such as obesity as long as their consumption is not limited. The aim of this study is to estimate added sugar intake from
beverages.

Material and Method: This cross-sectional descriptive study conducted on 837 adults aged between 18-65 years. A questionnaire
including questions about general socio-demographic characteristics (gender, occupation, income status, age, education) was
applied. The beverage consumption within previous month was questioned using a beverage frequency questionnaire. The
weight and height of the individuals were measured.

Results: In the present study, the mean added sugar intake from beverages was 13.1+17.6 g/day. Fruit drinks and caloric sodas
had the highest contributions to daily added sugar intake, followed by sweetened tea and coffee. It was found that 11.95% and
9.68% of participants exceeded the recommendation of the American Heart Association and World Health Organization,
respectively.

Conclusion: Sugar sweetened beverages are significant contributors to daily added sugar intake in Turkish population.
Therefore, decreasing the consumption of sugar sweetened beverages should be main public health implementation to avoid

the negative health outcomes including obesity, diabetes, cardiovascular diseases that may occur in the future.
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INTRODUCTION

In recent years, the researchers focus on the intake of
free sugars, especially in the form of sugar-sweetened
beverages, that increase overall energy intake, may
reduce the intake of more nutritionally foods and leading
to an unhealthy diet, weight gain and increased risk of
non-communicable diseases (1-3). Reduced intake of
free sugars throughout the life course is recommended
to provide health benefits (4). World Health
Organization (WHO) recommends reducing the intake
of free sugar below 10% of total energy. Additionally,
the recommendation that reducing the intake of free
sugars below 5% of total energy intake would provide
additional health benefits was determined as conditional
(5). WHO uses the term of “free sugar” while developing
the recommendation, whereas the American Heart
Association (AHA) uses the term of “added sugar”. The
AHA recommends added sugar no more than 25 grams
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for females and 37 grams for males (6). The terms of
free sugar and added sugar are actually quite similar to
each other. The difference in the term of free sugar is
the inclusion of sugar, which is naturally found in fruit
juices and fruit juice concentrates (5,7). Both terms are
frequently used in studies assessing the compliance of
sugar consumption amounts with the recommendation
(8-10). In one of these studies, the median free sugar and
added sugar intake are 14% (74 g/day) and 12% (64 g/day)
of total energy, respectively. Non-alcoholic beverages
especially soft drinks are the main sources of free and
added sugars in adults (8). Similarly, beverages contribute
most (47%) to added sugar in American diets according
to NHANES data (11). Added sugar intake is about
16.3% of total energy in United States (12). In Canada,
the mean added sugar intake is 11-13% of total energy.
The main contributor of added sugar intake is soft drinks

Received: 24.05.2021 Accepted: 08.06.2021

@ G)@@ This work is licensed under a Creative Commons Attribution 4.0 International License.


mailto:hande.mortas@gmail.com
http://orcid.org/0000-0001-6356-5226
http://orcid.org/0000-0002-1235-0329

Mortas et al. Added sugar intake from beverages

] Health Sci Med 2021; 4(5): 598-603

(13). Therefore, it is mentioned that the consumption
of sugar sweetened beverages as “probable contributor”
to the increased prevalence of obesity is worth to
investigate given the high contribution of soft drinks and
the amounts of discretionary beverages including sugar
sweetened beverages in diet (14,15). It is important to
note that The Heart and Stroke Foundation of Canada
declares the free sugar intake should be less than 10% of
total energy by assessing the sugar sweetened beverage
consumption patterns obtained from prospective cohort
studies in accordance with WHO (16).

In this context, this study aims (1) to estimate added
sugar intake from beverages in adults; (2) to describe
beverage types which are the main sources of added
sugar; (3) to investigate the association of added sugars
with demographic descriptors; and (4) to determine the
adherence to the recommendations for added sugar.

MATERIAL AND METHOD

Study Design, Participants and Recruitment

This cross-sectional descriptive study conducted
between June 2019 and October 2019 on 837 adults
aged between 18-65 years. The study was carried out
in randomly selected individuals living in Ankara, the
capital city of Turkey. The individuals who had chronic
disease, pregnant and lactating ones were excluded.
Consents of the participants were obtained through
the voluntary consent form in accordance with the
Helsinki declaration. This study was approved by
Gazi University Ethics Committee (Date: 14.11.2017,
Decision No: 2017439). All procedures were carried out
in accordance with the ethical rules and the principles
of the Declaration of Helsinki.

A questionnaire including questions about general
socio-demographic characteristics (gender, occupation,
income status, age, education), the frequency of beverage
consumption were applied via face to face interview.
The weight (kg; with calibrated device) and height (cm;
with portable stadiometer) of the individuals were
measured by the researchers to nearest 0.5 kg and 0.1
cm, respectively. Body mass index (BMI) was calculated
as the weight (kg) divided by the squared of height (m?).
The BMI values were classified into three categories:
underweight (<18.5 kg/m?), normal or healthy weight
(18.5-24.9 kg/m?), and overweight or obese (225.0 kg/
m2) (17).

Instruments, Measures, and Procedures

The beverage consumption within previous month was
questioned usingabeverage frequency questionnaire which
was applied in similar researches (18-20) and adapted to
Turkish by the researchers. Frequency categories were
responded on never, daily, weekly or monthly basis and
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then the amount or serving size of each beverage reported
was asked. Name brands of the beverages consumed were
also provided to determine the added sugar intake more
reliably. Frequency (“How often”) is converted to the unit
of times per day, then multiplied by the amount consumed
(“How much each time”) to provide average daily beverage
consumption in mL per day.

Added sugars in the mean amount of beverages
consumed per day were calculated by modeling the
methods of Louie et al. (21) 2015. The adapted method
to calculate added sugar in the beverages is presented
in the Figure 1. Gray box indicates decision end points.
When information of the added sugar content was
limited similar to Step 5 in Figure 1, the added sugar
was calculated as sugar content of the beverage minus
natural occurring sugar estimated by comparison with
unsweetened variety by modeling the methods of Sluik
et al. (8) 2016 . In this step, different method was used
from Louie et al. (21) 2015. However, similar results
were obtained. In the present study, the steps up to
Step 5 in Figure 1 were sufficient for the added sugar
calculation. There was no need to use Step 6 in Figure 1.

Free sugars were calculated by collecting added sugars
with the sugars naturally present in fruits juices and
fruit concentrates. The prevalence of excessive added
sugar intake from beverages was assessed using the
AHA’s recommendation (25 grams for females and 37
grams for males). Total energy requirement was used to
calculate how much percentage of the daily energy met
from free sugar in the beverages according to the free
sugar intake recommendation of WHO (below 10% of
total energy). The equations proposed by Schofield in
1985 were selected according to the age and gender of
the participants to calculate basal metabolic rate (22);
then multiplied it by the corresponding physical activity
level depending on their occupation to estimate the
individuals’ energy requirements (23).

Data Analysis
The data were evaluated using SPSS 22.0 statistic
package program software. Mean and standard

deviation were obtained using descriptive statistics.
The data providing parametric condition was evaluated
using independent sample t test to describe the mean
differences and significance. Chi-square test was used to
predict the differences between categorical parameters.
The findings were determined within a 95% confidence
interval and in the p<0.01 and p<0.05 significance
level. The participants met the recommendations was
presented using percentages. The compliance two
different recommendations for added sugar intake in
making the distinction by evaluating the participants
as excess sugar intake and recommended level of sugar
intake was assessed using the kappa test.
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Step 1. 0 g total sugar is in the beverage.
Yes=Added sugar=0

No=go to step 2

Step 2. The beverage is defined as one of the no added sugars
beverage.

No=go to step 4 Yes=go to step 3

Step 3. A food suitable for the definition of 100% added sugar is
putted into the beverage before consumption.

Yes=Added sugar=100% of the
food putted into the beverage.

No=Added sugar=0

Step 4. The added sugar content of the beverage is known
(handmade or taken from the nutrition label).

Yes=Added sugar=calculate the
added sugar based on the label
or recipe.

No=go to step 5

Step 5. There is a comparable unsweetened variety of the beverage.

Yes=Calculate added sugar by
comparison with unsweetened
variety.

No=go to step 6

Step 6. There is analytical data of sugar types available.

No=Subjectively estimate the
added sugar content.
(using similar products,
available information or 50% of
the total sugars as added sugar)

Yes=Estimate based on
analytical data

Figure 1. Flow diagram adapted from Louie et al., 2015 for
assessment added sugar in beverages (21).

RESULTS

Demographic Descriptors, Sugar Sweetened Beverages
Consumption and Added Sugar Intake

The demographic descriptors, sugar sweetened beverage
consumption and the mean added sugar intake from
beverages of the participants were presented in Table 1.
The mean amounts of sugar sweetened beverage (SSB)
consumption and added sugar intake from beverages
was 232.5+327.7 mL/day and 13.1+17.6 g/d, respectively.
In general, males had higher the daily consumption of
SSB, added sugar intake from beverages than females (p
< 0.001). According to age groups, the amounts of SSB
consumption and added sugar intake from beverages
were higher in older participants (18-30 years) than
the other age group (31-65 years) (p < 0.001; p<0.05,
respectively). Although in low socioeconomic level, both
the amounts of SSB consumption (267.8+311.7 mL/day)
and added sugar intake from beverages (15.4+22.1 g/
day) were higher than the other socioeconomic levels,
the difference was not statistically significant (p>0.05).
Individuals with higher education level consumed more
SSB than in that of lower education level even though
not statistically significant. Added sugar intake from

beverages of the individuals at higher education level
was more, significantly (p<0.001). According to BMI,
overweight and obese were found to consume more SSB
and added sugar (p>0.05). The differences among the
BMI categories were not significant (p>0.05).

Table 1. Demographic descriptors, sugar sweetened beverages
consumption and added sugar intake from beverages of
participants

Characteristics n (%) (Mezi]iSD, (ﬁiiig%g);
mlL)
Total participants 837 (100) 232.5+327.7 13.1+17.6
Gender
Males 191 (22.8) 340.8+449.6**  18.9+25.4**
Females 646 (77.2) 200.5+274.1 11.3+£14.0
Age (Years)
18-30 757 (90.4) 221.9+305.2 12.5£15.1
31-65 80 (9.6) 332.4+483.8**  18.1+32.5%
Socioeconomic level
Low 220 (26.3) 267.8+311.7 15.4422.1
Medium 541 (64.6) 214.9+323.6 12.1+15.7
High 76 (9.1) 255.94390.7 13.5+15.1
Education
< 8 years 50 (6.0) 189.9£320.1 8.1£12.6
> 8 years 787 (94.0) 235.2+328.2 13.3£17.8**
BMI (kg/m?)
Underweight 99 (11.8) 216.5+267.4 13.3+16.5
Normal weight 551 (65.8) 234.9+335.9 12.8+15.6
Overweight and obese 187 (22.4) 234.0+£333.3 13.6+£22.9
*p < 0.05; ** p < 0.001; BMIL, body mass index; SD, standard deviation; SSB, sugar
sweetened beverages.

Daily Energy and Added Sugar Intake from Beverages

Mean daily energy and added sugar intake from beverages
according to all participants and to only consumers
were presented in Table 2. Plain milk was preferred to
sweetened milk beverages by 96.3% of the participants.
The mean percentage of the participants consumed 100%
fruit juice was 34.4% while 43.8% preferred to consume
fruit drinks. The mean percentages of individuals who
consumed sweetened coffee and tea, and caloric soda was
found 49.5% and 56.0%, respectively.

The beverages with the highest consumption amounts
were unsweetened tea and coffee (281.4+379.8 mL/
day), plain milk (160.6+193.4 mL/day) and sweetened
tea and coffee (153.9+285.6 mL/day) according to mean
consumption of all participants, respectively. On the
other hand, unsweetened tea and coffee (430.6+395.6
mlL/day), sweetened tea and coffee (311.1+340.7 mL/
day), plain milk (166.7+194.4 mL/day) and low caloric
soda (160.5+327.1 mL/day) were the beverages with
highest consumption according to only consumers.
Plain milk contributed ~79.5 kcal to the diet. Caloric
soda was the beverage providing the second highest level
energy; ~25.4 kcal came from caloric soda which had the
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most contribution compared to other sugar sweetened
beverages according to all participants. Additionally,
when examining the mean energy intake in only
consumers, all of the sugar sweetened beverages were
determined to contribute to energy with similar averages
excluding beverages contain naturally occurred sugar
such as plain milk and sweetened milk beverages.

Contribution of added sugar to total energy requirement
was ~1% in consumers. Caloric soda contributed the
most energy to total energy requirement with the
percentage of 1.8%.

In Figure 2, the assessment was based on the added
sugar and free sugar received from the beverages only.
Although the assessment only included the sugar from
beverages, 11.95% and 9.68% of participants exceeded
the recommendation of AHA and WHO, respectively.

The majority of the participants (88.05% and 90.32%)
were found not to exceed the recommendation of AHA
and WHO, respectively (Figure 2). According to the
kappa statistical results, the agreement between the
recommendations of WHO and AHA was significant
(p < 0.001, Figure 2), and the agreement rate was 87.0%
between them.

DISCUSSION

In the present study, the mean added sugar intake from
beverages was 13.1+£17.6 g/day. Males, individuals aged
between 31-65 years and at the higher education level
had the highest added sugar intake from beverages. Fruit
drinks and caloric sodas had the highest contributions
from added sugars to total energy requirements, followed
by sweetened tea and coffee.

Thompson et al, 2009 were found males to have
higher added sugar intake than females according to
the NHANES 2003-2004 data, similar to the results of
present study. In another study, the added sugar intake
of males was higher than females (10), similarly. On the
other hand, the youngest age group had higher added
sugar intake (10), unlike the present study.

The mean amounts of added sugar intakes were 52
g in Canadian adults (13), 77 g in US adults (23), 64 g
in Dutch adults per day (8). Direct comparisons of the
present study with other studies are difficult not only
because of the assessment of added sugar intake from
only beverages in this study, but also because of the
variability in definitions. Added sugar definition was
used more frequently in the studies (1, 7, 13, 14, 24-26)
while in others, free sugar definition was evaluated (8-
10).

B [ndividuals exceed the recommendation
Individuals do not exceed the recommendation

$8,05% 90,32%

AHA recommendation  WHO recomunendation

Figure 2. Comparison of added sugar and free sugar intakes of
individuals with AHA and WHO recommendations.

Table 2. Daily energy and added sugar intake from beverages

Contribution of added
Amount of beverages Energy intake Added sugar intake sugar to total energy
Beverages Consumers (Mean+SD, mL/d) (Mean=SD, kcal/d) (Mean+SD, g/d) requirement
n(%) (Mean+SD, %)
Total Consumers Total Consumers Total Consumers Total  Consumers
‘Water 836 (99.8) 1518.1£670.2  1519.9+668.6 -
Milk
Sweetened milk beverages 44 (5.3) 1.9£35.0 37.5£150.2 4.1£73.7 78.7£315.5  0.3%2.1 5.1£7.9 0.04£0.3 0.7£0.9
Plain milk 806 (96.3) 160.6+193.4 166.7+194.4  79.5+90.5 82.6+£90.1
Fruit beverages
%100 fruit juices 288 (34.4) 22.0+75.8 63.9+118.6 10.1+34.9 29.4+54.6 - - - -
Fruit drinks 367 (43.8) 32.7485.2 74.5%116.1 16.3+42.6 37.2458.0 3.6£9.4 8.2+12.8 0.6£1.5 1.5+2.1
Tea and coffee
Sweetened tea and coffee 414 (49.5) 153.9+£285.6 311.1+340.7  15.4+28.5 31.1£34.1 3.817.1 7.818.5 0.7£1.1 1.3£14
Unsweetened tea and coffee 547 (65.4) 281.4+379.8  430.6+395.6 2.7+4.2 4.1+4.7
Soda
Caloric 469 (56.0) 42.4+110.6 75.6+139.1 25.4+66.4 45.4+83.4 44+11.4 7.8+14.3 1.1£2.3 1.842.9
Low calorie 28 (3.3) 5.4+65.5 160.5+327.1 1.0£13.0 32.1+65.4
Alcoholic beverages 129 (15.4) 13.7+£73.0 88.9+167.5 6.8+35.8 45.1+82.2 - - - -
Sports and energy drinks 59 (7.0) 1.8+10.4 25.4+30.6 0.7t4.1 10.1+12.2 0.2+1.2 2.91£3.6 0.03£0.2 0.4£0.5
SD, standard deviation.
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The mean intake of added sugars did not exceed the
recommendations. However, consumers who exceeded
the recommendation of AHA and WHO constituted one-
tenth of all participants despite considering the added
sugars the only from beverages. This rate is thought to be
only the tip of the iceberg; such a finding was obtained
although amounts of added sugar were assessed from
only beverages. In New Zealand, 58% of adults exceeded
this recommendation (10). In study conducted by Sluik et
al. (8), 2016, 29-33% of the adults adhered to the WHO
recommendation. In another study in 4140 Australian
children and adolescents, 18% of the participants were
consistent with the WHO recommendation (25). Studies
examined the compliance of added sugar intake with the
recommendation is very limited. In the present study,
according to added sugar intake from beverages, 11.95%
and 9.68% of participants exceeded the recommendation
of AHA and WHO, respectively. In Turkey, the study
evaluating added and free sugar intakes has not been
conducted yet according to our present knowledge. If
dietary intakes of individuals are assessed, this ratio is likely
to be higher. On the other hand, many studies evaluated
the effects of added sugar on health with evidences of sugar
sweetened beverages consumption (27-29). Moreover, the
authorities including The Heart and Stroke Foundation
of Canada and United States Department of Agriculture
(16,17) developed recommendations for added sugar
intake based on studies assessing the sugar sweetened
beverage consumption of populations (27-30). Similarly,
in studies assessed the added sugar intake has found that
sugar sweetened beverages were the main contributors to
added sugar intake (8,14). Therefore, the percentages and
amounts of added sugar intake obtained from this study
is thought to reflect the consumption of the population.
Additionally, SSB is determined as a suitable indicator to
develop public health policy because SSB is one of the
causes of obesity and empty calorie source (15,31). This
health effect was shown in many prospective cohort
studies, weight gain and obesity had association with SSB
consumption (32-34). However, in this study, there was no
difference in the amounts of added sugar intake between
BMI groups.

In this study, the main contributor of added sugar intake
was caloric soda, followed by fruits drinks and sugar
sweetened tea and coffee. The consumption of sugar-free
tea or coffee instead of sugar sweetened beverages has
positive health effects. In cohort studies, tea and coffee
was determined to have associations with lower risk
of cardiovascular disease and type 2 diabetes (34,35).
Additionally, 100% fruit juices are healthy alternatives to
fruit drinks provided that 4-6 0z (~118.3-177.4 mL) does
not exceed (31). The consumption of diet soda instead of
caloric soda affect health more positively (36,37), but it is
also stated that it should be approached cautiously (31).

Limitations

First one of the limitations of this study was the beverages
consumption was assessed according to a non-validated
questionnaire instead of 24 h dietary recall. Secondly, the
added sugar intake from overall diet was not calculated
because of the previous limitation. Thirdly, as in all added
sugar studies, obtaining the added sugar contain of some
beverages was difficult. Despite the study limitations, it is
worth to mention that this is the first study to assess the
added sugar intakes among Turkish adults.

CONCLUSION

The results of this study support the evidence that sugar
sweetened beverages are significant contributors to
added sugar intake. Added sugar intake from beverages
was higher than the recommended levels in 10% of the
participants. Studies should be conducted to provide
further support to limit consumption of these beverages
in place of healthy alternatives such as water to reduce
obesity-related chronic disease risk in Turkish population.
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