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The study investigated the association between the frequency of sweetened beverages intake and body
mass index, diet choices, hypertension, and glycaemia in 1158 individuals from north western Romania,
aged between 20 and 39 years. We found a high prevalence (87.48%) of soda consumption. There was a
linear correlation between the number of sweetened beverages servings/week and unhealthy lifestyle
expressed as frequency of fast-food consumption. A significant statistical association was found between
soda consumption and prevalence of high blood pressure and impaired fasting glycaemia. Individuals who
did not consumed sweetened beverages, had a prevalence of impaired fasting glucose and hypertension of
6% and respectively 13%, those who consumed more than 8 servings/week had a prevalence of impaired
fasting glucose and hypertension of 19%. Inappropriate nutrition (lack of fruits and vegetables in food,
consumption of fats and processed sugars or added sugars beverages) have increased the incidence of

chronic diseases. We consider that public health policies regarding soda consumption are required.
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The proportion of obese and overweight individuals has
increased dramatically in the last two decades. It is
estimated that in 2030 the total number of overweight
individuals will represent 38% of the world population and
the obese individuals will represent 20% of the world
population [1]. A possible cause of this epidemic is the
increase of total calories intake, mainly because of the
increase of carbohydrates consumption, as added sugars.
It is estimated that in the United States of America 15.8%
of the total caloric intake comes from added sugars and
47% of these added sugars comes from sweetened
beverages [2].

The effects of the increased soda intake, on the body
mass index have been demonstrated in numerous studies,
for example in the Framingham Offspring study consuming
of = 1 soda drink/day was associated with a prevalence of
obesity higher with 37% than in individuals who consumed
<1 soda drink/day [3].

In European population, in a prospective study done in
Spain, which included 7000 participants, the increased soda
consumption was associated with 3 kg or more increasing
in weight, after an average follow-up period of 28.5 months.
Soda consumption is associated with numerous health
risks, being demonstrated that it increases the risk of
developing type 2 diabetes [4], and cardiovascular diseases
[5-7]. Another observation is that the increased intake of
sodas is not associated with a compensatory decreased
intake of high caloric solid foods. It was revealed that
consuming a large ammount of sweetened beverages was
associated with increased intake of snacks and high fat

foods [8], therefore individuals tend to be grouped in
unhealthy or healthy eating patterns.

In our study, we tried to identify the prevalence and
frequency of soda consumption (only the sweetened
beverages with added sugars) in the individuals aged
between 20-39 years, from north-western Romania, and
the association between the frequency of sweetened
beverages intake and fast-food intake, fasting glycaemia,
and systolic/ diastolic blood pressure. It is the first regional
study that approaches the issue of the impact of added
sugar beverages consumption on nutritional status and
prevalence of metabolic abnormalities, such as impaired
fasting glycaemia or high blood pressure, in the young
population from north-western Romania.

Experimental part

The study is a cross-sectional one that had the objective
to assess the impact of added sugars intake from
sweetened beverages on the body-mass index and on the
frequency of impaired fasting glucose and high systolic
and diastolic blood pressure of the young adults from north-
western Romania. Also, we investigated the possible
association between the frequency of soda consumption
and the frequency of fast-food products consumption in
this age group.

The research was conducted respecting the WMA
Declaration of Ethical Helsinki - Medical Research Involving
Human Principles for Subjects; it was also approved by the
Ethics Commission of the Council of Medicine and
Pharmacy Faculty, University of Oradea, Oradea,
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Romania. All patients gave their written consent for the
participation in the study, and all 20 general practitioners
approved the selection of the individuals from their patients-
lists for the inclusion in this study.

We included individuals from 20 clinics of general
practitioners, from 5 urban and 5 rural locations from Bihor
County, north-western Romania, aged between 20 and 39
years old, corresponding to young adulthood stage of
human development. The study was done between January
and October 2018.

Inclusion criteria of the patients were: individuals with
ages between 20 and 38 years and the agreement for the
participation in the study. Exclusion criteria were:
individuals with metabolic diseases or other chronic
diseases that could influence the body weight
(hypothyroidism, hyperthyroidism, Cushing disease,
neoplasia, Crohn disease, ulcerative colitis etc.), individuals
diagnosed with diabetes mellitus, individuals with known
hypertension. We included 1200 individuals, 60 individuals
from every clinic. Patients were randomly selected in order
to ensure the representativeness of the included population.
42 of them failed to present for the measurement of blood
pressure and fasting glycaemia determination and were
excluded from the study. 1158 individuals completed the
study.

At the first visit, we assessed the frequency of
consumption of sweetened beverages/ week over the past
year, only the beverages that contained added sugars
(glucose or fructose syrup). The consumption of diet soda
or beverages (like fruit juices) were excluded from the
study, and it was defined the serving of a sweetened
beverage as the intake of 500 mL of soda. Also, we
determined the frequency of fast-food consumption/week
over the past year. Fast-food consumption/week was
assessed by giving the patient a list that included foods
labeled as fast-foods (hamburgers, fried potatoes,
doughnuts, pizza, crispy strips etc.) in order to make the
notion clear for the study participants. Body mass index
was calculated with the classical equation:

BMI=weight(kg)/[height(m)]J?

During the first visit of the patient, the systolic blood
pressure, diastolic blood pressure, and fasting glycaemia
were determined. Blood pressure was measured with the
classical Korotkoff method. Glycaemia was determined
in the morning, during the 8.00 a.m. -9 a.m. interval, after a
period of minimum 8 hours of fasting. Venous blood was
collected in order to obtain an accurate value of serum
blood glucose. Patients with abnormal values of fasting
blood glycaemia and blood pressure were asked to come
to a second visit, one week later, when the determination
of blood pressure and fasting glycaemia were repeated by
the same methods, and a diagnosis of impaired fasting

>8 servings fweek
7-8 servings fweek
5-6 servings fweek
3-4 servings fweek
1-2 servings fweek

0 servings/week

glucose or hypertension was established. Collected data
was analyzed using Microsoft Excel Software version 2016.

Results and discussions

There were 574 men and 584 women included in the
study. The mean age of the included patients was 30.7£8.5
years old. Mean body mass index was 23.5 kg/m? (table 1).
Prevalence of overweight was 15.7% and obesity of 5.8%.
The prevalence of sweetened beverages consumption was
87.48%. 12.52% of the included individuals declared that
they did not consume any sweetened beverage/week. In
table 1 it can be observed that 29.97% of persons consume
3-4 servings of sweetened beverages/week.

Table 1
CHARACTERISTICS OF THE INCLUDED PERSONS

Varizble Valies
(mean, standard deviation)
Age F0.7=E3 years
Sex (men) 49585
Environment (urban) 3043 %
Body-mass mdex PEEEST: ) hT
Servings of sodaweek 3.7£18
Times buying fast-food wesk 11=13
Glycasmia 373203 me/dl
Systolic blood pressure 13913 T mm Hg
Dizstolic blood pressure 82=3.% mmflg

We found a statistically significant correlation, p<0.01,
between the frequency of soda consumption/week and
body mass index, individuals that did not consume any
sweetened beverage/week had an average of BMI of 21.8
kg/m?, while individuals that consumed >8 servings/week
had an average BMI of 25.6 kg/m? The high consumption
of sweetened beverages/week was associated with a high
consumption of fast-foods/week. Individuals that did not
consume any soda/week bought on average fast-food
products 1.5 times/week, while individuals that consumed
>8 servings of soda/week bought on average fast-food
products 4.5 times/week.

Figure 1 presents the relationship between number of
soda servings/week and body mass index, and figure 2
depicts the relationship between the number of soda
servings/week and the number of times of buying fast food
products/week.

After calculating the mean values of fasting blood
glucose, systolic blood pressure and diastolic blood
pressure in each group of soda drinking frequency, we
observed that there was a statistically significant
correlation between the number of servings of sweetened
beverages/week and the value of fasting blood glucose.
The values of systolic blood pressure and diastolic blood
pressure were correlated with the number of servings of
soda in aweek using simple linear regression, a statistically
significant result was obtained (p<0.05).

Fig. 1. Relationship between
number of soda servings/
week and body mass index
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Fig. 2. Relationship between number of
soda servings/week and number of times of
buying fast food products/week

@ Mo. oftimes buying fast-food products/week

We determined the percentage of persons in each group
that had a value of fasting blood glucose =100 mg/dL.
Values of fasting blood glycaemia above this limit represent
the presence of impaired fasting glucose. Note that, in order
to confirm the diagnosis of impaired fasting glucose, the
values should be retested. We have done retesting for an
accurate diagnosis. In our study, impaired fasting glucose
frequency was significantly higher in groups with higher
intake of soda. The percentage of persons with systolic
blood pressure >140 mm Hg or diastolic blood pressure
>90 mm Hg was also significantly higher in groups with
higher intake of soda consumption (table 2).

Our study confirms the relationship between soda
intake and body mass index. This association has been
also investigated in numerous studies. Table 3 presents
the association between the intake of soda, fasting blood
glucose, systolic and diastolic blood pressure

A study that investigated the impact of sweetened
beverages consumption on overweight and obesity
concluded that 1% increase in soda consumption lead to
an additional of 4.8 individuals in 100 to be obese [9]. Also,
the same study estimated that the frequency of soda
consumption will increase in the next 5 years, starting from
2013 [9].

A meta-analysis demonstrated that increased soda
consumption is responsible for an increased energy intake,
is associated with a poor diet and medical problems such
as high blood pressure and diabetes [10]. Individuals who
consume more sweetened beverages tend to have diets
that are unhealthy. It was demonstrated that soda
consumption was associated with a lower calcium intake,
lower intake of fruits and vegetables, and a reduced variety
of macronutrients [10].

Sweetened beverages intake was positively associated
with risk of prediabetes in other studies [11-14]. The
individuals who consumed a median of 6 servings/week
had arisk of prediabetes with 46% greater than individuals
that did not consume sodas [15-17]. The impact of soda
intake reduction on blood pressure was analyzed in a
prospective study and the result was that reduction of soda
intake by 1 serving per day determined the reduction of
systolic blood pressure by 1.8 mmHg and diastolic blood
pressure by 1.1 mm Hg [18]. The same study revealed that
the reduction of soda intake determined a significant
weight loss at 6 months and at 12 months [18].

Sweetened beverages represent the second contributor
of free sugar intake in the adult diet [19]. The calories that

Table 2
FREQUENCY OF SWEETENED BEVERAGES CONSUMPTION IN THE YOUNG ADULT POPULATION FROM BIHOR COUNTY AND ITS
ASSOCIATION WITH BODY MASS INDEX AND NUMBER OF TIMES BUYING FAST-FOOD PRODUCTS

o ofsoda BMI No. of times buying Patients

= (kz/m”) fast-food productsweek No. o
[\ 21847 1512 143 1251
1.2 2235332 1815 273 2375
34 22748 2313 347 1997
3-8 235533 10x14 194 16.73
7-8 244=46 3215 108 9.33
=8 256538 4519 80 769

p-value <001 =0.01 1158 100

*1 serving=300 mL sugar sweetened beverage

Table 3
ASSOCIATION BETWEEN THE INTAKE OF SODA, FASTING BLOOD GLUCOSE, SYSTOLIC AND DIASTOLIC BLOOD PRESSURE

MNo. of soda Fasting %o of patients with fasting Systolic blood Dhiastolic blood %o of patients with
servings wesk ghycaemia glycaemia=1Mmg/dL® pressure pressure SPE =140mmHg or
(mg/dL) (mmHg) (mmHg) DEP=90mmHg*

i 81=4.7 [ 128+£103 £1£5.8 13

1-2 79=28 8 125+£11.8 562 14

3-4 85=312 ] 131124 f1£52 17

3-8 9037 11 130£12.6 £5+6.8 20

7-8 95=6.8 15 129+£11.4 83=47 21

=3 o=71 19 134+£12.8 Eo£7 4 28

p-value <003 =0.01 =0.03 =0.03 plil

* values obtained m 2 consecutive determinations
158

http://www.revistadechimie.ro

REV.CHIM.(Bucharest)¢ 70¢ No. 1 ¢ 2019



they bring in the diet are hidden calories. The mechanism
underlying the association between soda intake and weight
gain was explored in experimental studies. One study
demonstrated that if adults consumed carbohydrates
totalizing 1880 kJ/day as a liquid (soda) for an interval of 4
weeks and then again, after a pause of 4 weeks, for another
interval of 4 weeks. they gained weight significantly
compared with adults that consumed the same amount
of carbohydrates, but as solids [20].

Given the results of this study and many others from
literature we believe that is mandatory to introduce
interventions for reducing soda consumption in Romania.
Educational campaigns to inform the general population
about the health risks related to added sugars intakes or
even taxing sweetened beverages are viable options.

It was demonstrated that countries who introduced
taxing for sweetened beverages buying were able to obtain
a decreased consumption of such beverages [21]. Such
measures can have a profound impact on the health of
young population. Soda consumption represents one of the
most important factors for chronic diseases, such as
diabetes mellitus and its complications [22,23]. It was
demonstrated in a meta-analysis, most powerful level of
evidence, that >1 drink/week soda consumption increased
the risk of type 2 diabetes with 30% compared with <1
drink/month soda consumption [24].

We also have to consider the role of some intensive
campaigns of information and education the population
on how to feed and what type of food is recommended for
a healthy life (or at least for reducing the risk of prevalent
diseases in Romania: cardiovascular diseases [25-29],
cancer [30-34], etc.); the increased consumption of such
products, such as vegetables and fruits (products
containing antioxidants and that do not contain harmful
fats or processed sugars), would be extremely beneficial
to people’s health and treatment, with a clear reflection of
the decrease in the incidence of various diseases [35-41].

Conclusions

Our study demonstrates, by finding a statistically
significant association between soda intake/week and the
other included variables (number of times buying fast-food
products/week, body-mass index, fasting glucose, systolic
and diastolic blood pressure), the positive relationships
between them in the young adult population from north
western Romania. Whether these associations are
causative or not are debatable, but they exist, must not be
ignored and the important aspect is that unhealthy diet
patterns can be modified with numerous measures,
starting from early education regarding healthy nutrition.
We believe that these associations have profound
implications for the health burden of this age group and
must represent a public health and socioeconomic
concern.
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