EVALUATION OF THE GLUTEN-FREE BAKERY PRODUCTS CONSUMPTION IN RELATION TO HYPERTENSION
AS RISK FACTOR FOR CARDIOVASCULAR DISEASE
Anna Kolesárová*1, Martina Gažarová2, Jana Kopčeková2, Jana Mrázová2, Lucia Zeleňáková3
Address(es): Ing., PhD. Anna Kolesárová
1
Department of Plant Products Storage and Processing, Faculty of Biotechnology and Food Sciences, Tr. A. Hlinku 2, 949 76, Slovak University of Agriculture in
Nitra.
2
Department of Human Nutrition, Faculty of Agrobiology and Food Resources, Tr. A. Hlinku 2, 949 76, Slovak University of Agriculture in Nitra.
3
Department of Food Hygiene and Safety, Faculty of Biotechnology and Food Sciences, Tr. A. Hlinku 2, 949 76, Slovak University of Agriculture in Nitra.
*Corresponding author: anna.kolesarova@uniag.sk

doi: 10.15414/jmbfs.2018-19.8.3.920-924

ARTICLE INFO

ABSTRACT

Received 19. 6. 2018
Revised 30. 9. 2018
Accepted 1. 10. 2018
Published 1. 12. 2018

The gluten-free products market represents one of the most prosperous markets in the field of food and beverages in the immediate
future. The aim of our study was to evaluate the effect of the gluten-free bakery products consumption on hypertension development as
risk factor for cardiovascular disease. The study group was composed of volunteers from the general population and consisted of thirty
healthy adults. The amount of bakery product for consumption was determined as follows: women consumed 150-200 grams per day;
men 200-250 grams per day. There was no evidence of moderate or severe hypertension in our study, and this did not change during the
whole research period. We found that six-week consumption of gluten-free bread and bakery products had a non-significant effect on
reducing blood pressure as the major risk factor for cardiovascular disease. The most significant decrease of blood pressure was
recorded with a two-month pause (after the immediate end of consumption of gluten-free bakery products), where we found a
statistically significant (P <0.05) decrease in both systolic and diastolic blood pressure values compared to baseline. On average, the
pulse rate varied during the study without significant differences from the initial value. We found significant reductions in serum sodium
and chloride levels and a significant increase in blood serum potassium level (P <0.001) after six weeks of consumption of gluten-free
bakery products. Two months after the gluten-free bakery product was consumed we found a significant increase in sodium, chloride
and potassium levels opposite the first measurement (P <0.001). All participants had optimal sodium levels. We can summarize that
dietary habits play a crucial role in the development of hypertension and the consumption of bread and bakery products can also affect
it. However, the overall effect of bread and bakery consumption on the hypertension development depends on many factors, such as the
composition of the bread and bakery products and the presence of gluten.
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INTRODUCTION
Celiac disease is a lifelong autoimmune disorder caused by permanent
intolerance to gluten, which affects the small intestine and immune system in
genetically predisposed individuals. Celiac disease can be diagnosed at any age
(Suchá et al., 2015). Individuals with celiac disease (CD) show high levels of
intestinal inflammation when exposed to gluten-containing foods (Ludvigsson et
al., 2013). Clinically, as direct response to gluten and related prolamines in a diet,
immunological processes damage intestinal mucosa and lead to villous atrophy,
crypt hyperplasia and nutrient malabsorption (Husby et al., 2012). CD occurs in
1% of the population in Europe and the United States, induced by an
environmental precipitant, gluten in genetically susceptible person. In Slovakia,
the incidence of celiac disease is 1:250. Prevalence is more pronounced in
women with a ratio of 2:1 to 3:1 (Grace-Farfaglia, 2015; Suchá et al., 2015).
Since the ingestion of gluten leads to inflammation and mucosal damage in the
small intestine, resulting inmalabsorption of micronutrients such as iron, folic
acid, calcium and fat-soluble vitamins, the only treatment is strict adherence to
a lifelong gluten-free diet (GFD) (Gujral et al., 2012; Brites et al., 2018). For
CD patients, adhering to a restrictive GF diet can be challenging because cereal
products are staple foods in western countries and play a predominant role in a
regular diet (e.g. bread or pasta) and a wide range of processed foods contain
gluten-based products as additional ingredients (Mulder et al., 2015). Bread is
one of the most popular baked products consumed as staple food in many
countries (Taylor and Rosell, 2016). In recent years, gluten-free (GF) goods
have become popular, fuelling a growing market, as they not only cater to
individuals with medical needs but also to consumers who seek a GF diet
(Pellegrini and Agostoni, 2015). Originally developed specifically for coeliac,

gluten-free foods have become trendy among sections of the wider population,
thanks in part to celebrity endorsement (Buttriss, 2017). Adoption of a glutenfree diet by people without celiac disease rose more than threefold from 2009-10
(prevalence 0.52%) to 2013-14 (prevalence 1.69%) (Kim et al., 2016). In fact,
basing on incorrect information, people not suffering from CD may either think
that these products are healthier than conventional products, or feel they are
helpful for weight loss programmes (Miranda et al., 2014). The overall effect of
bread and bakery consumption on the development of overweight depends on
many factors, such as the composition of the bread and bakery products and the
presence of gluten (Gažarová et al., 2018). A paper in The BMJ advises that
promotion of gluten-free diets among people without coeliac disease should not
be encouraged because avoidance of gluten may result in reduced consumption of
beneficial wholegrains. These, and wholemeal products made from them, are
associated with lower cardiovascular risk (Buttriss, 2017). Notwithstanding a
growth in popularity and consumption of GF food products, there is a lack of
substantiated analysis of the nutritional quality compared with their glutencontaining counterparts. For GF foods no predominant health benefits are
indicated; in fact, some critical nutrients must be considered when being on a GF
diet (Missbach et al., 2015). The consumption of GF products is unlikely to
confer health benefits, unless there is clear evidence of gluten intolerance (Wu et
al., 2015). Several GF foodstuffs contain more fat, including saturated, and salt
but fewer minerals and vitamins than their equivalents with gluten (Pellegrini
and Agostoni, 2015). The content of potassium, phosphorus, calcium, iron, zinc
and B vitamins of almost all types of GF bread and pasta samples considered is
lower than that in the conventional products (European Institute of Oncology,
2008). Moreover, particular attention should be paid to the high sodium content
of some products. Only 14 out of 60 GF products considered can be classified as
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‘a food with a low sodium content’ (<120 mg per 100 g) (Parlamento Europeo e
Del Consiglio, Regolamento, 2006). Miranda et al. (2014) showed that pasta
and bakery products had more sodium than their equivalent products containing
gluten. The high content of sodium in several GF products, especially in bakery
products, is useful for stabilising the structure and enhancing the taste and
flavour, mainly in the products in which the first ingredient is the tasteless
starches. Other authors report that in the case of breads bread and bakery
products, sodium content was lower in GF products (388.4 ± 206.4 mg/100 g)
compared to gluten-containing foods (581.9 ± 290.3 mg/100 g; F = 4.5; p < 0.05).
Across all other categories, sodium content did not differ significantly (Missbach
et al., 2015).
Increased consumption of dietary sodium is a leading cause of cardiovascular
disease (CVD) and hypertension and has also been linked to an increased risk of
stroke, stomach cancer, kidney disease and bone demineralization (Wardener
and MacGregor, 2002). According to the American Heart Association CVD and
stroke are the first and second-leading global causes of death which, together
with their related diseases, account for 17.3 million deaths per year (Mozaffarian
et al., 2015). High blood pressure has been noted as one of the major modifiable
factors in the development of CVD (He and MacGregor, 2008). Thus,
limitations on sodium (Na) consumption were recommended by the WHO and
further international health agencies (<2 g Na per day). Bread and other cereal
products contribute about 30% to the daily intake of sodium in the western
human diet (Silow et al., 2016). Sodium chloride (NaCl) is composed of sodium
(Na+) and chloride (Cl−) ions joined by an ionic bond. Sodium chloride is
essential for life and is better known as (table) salt. Throughout the following
review, the terms ‘salt’ and ‘sodium chloride’ are not synonymous with the term
‘sodium’. For the conversion of sodium into sodium chloride its weight must be
multiplied by 2.54 (Silow et al., 2016). In contrast to the WHO advice, in 2010
the global mean sodium intake was 3.95 g per day (10.06 g per day of salt),
nearly twice the WHO recommended limit (Powles et al., 2013). Generally,
many food additives contain sodium such as baking powder and soda which are
used as leavening agents in various baked goods. Furthermore, sodium chloride is
added to bakery products to improve taste, flavour and aroma (Cauvain, 2007).
Moreover, it plays a vital role in processing by improving textural properties and
water binding capacity of the dough (Beck et al., 2012). Sodium chloride also
acts as a preservative against microbial spoilage by reducing the water activity
(Hutton, 2002). Epidemiological studies show an inverse correlation between
blood-pressure levels and potassium intake. Almost all of the intervention trials
performed have shown a significant reduction in systolic and diastolic blood
pressure with potassium supplementation. The relationship of blood pressure to
CVD risk is important with respect to potential preventive nutritional strategies.
The well-known roles of ions such as sodium, potassium, calcium, magnesium
and chloride in regulating blood volume, vascular tone and membrane ionchannel activity also indicate the potential role of micronutrients as well as
macronutrients in blood-pressure regulation (Riccardi et al., 2011).
Our study was mainly focused on the effect of six weeks consumption of glutenfree bread and bakery products on changes in systolic and diastolic blood
pressure, pulse and the sodium, potassium and chloride levels in blood serum.
Simultaneously, we assessed the changes of these parameters two months after
the termination of the consumption of gluten-free bakery products.

products was determined according to the recommended consumption of food for
the Slovak population as follows: women consumed 150-200 grams per day; men
200-250 grams per day. All participants were asked not to change their eating
habits and also not to change their habits related to the physical activity.
Probands had a total of 3 measurements (first measurement before consumption
of gluten-free bakery products, second measurement after the 6-week
consumption of gluten-free bread and bakery products, and the third
measurement 2 months after end of consuming gluten-free bakery products).
Dietary Assessment
We used the Mountberry - Nutrition & Fitness Software (2011, Version 1.1) to
evaluate the 3-days nutritional protocols (two weekdays and one weekend day) of
study participants. Mountberry provides a complete analysis of food, meals,
recipes based on an updated food database and nutritional recommendations for
nutrient intake, health insights, dietary guidelines, and individual user needs. At
work we focused on basic parameters such as energy, proteins, carbohydrates,
fats and also minerals (potassium and sodium).
Measurement of blood pressure
Blood pressure was measured by using OMRON Microlife AG, 9443
(Widnau/Switzerland) with fully automatic operation and the possibility of using
both the classic and elongated inflatable cuff on the shoulder. Blood pressure was
measured after the body fluid had settled, resting, sitting. Systolic and diastolic
blood pressure and pulse were measured. The reference limits were: for systolic
pressure 120-129 mmHg, diastolic pressure 80-84 mmHg and pulse 60-90 beats
per minute.
Blood samples
Blood samples were obtained before the start of consumption, after 6 weeks of
consumption, and 8 weeks after end of consumption. Venous blood was collected
in the morning after 8 h of fasting using 2.5 mL EDTA solution and in a 2x7.5
mL serum gel tube. After the separation of blood serum, the sodium, potassium
and chloride levels were measured by automatic biochemical analyser Biolis 24i
Premium (Tokyo Boeki Machinery Ltd., Japan) using direct ion selective
electrodes methods in the laboratories of the Department of Clinical
Biochemistry of the Specialized Hospital St. Zoerardus Zobor.
Statistical analysis
We evaluated the collected data from the measurements statistically and
graphically in Microsoft Office Excel 2010 (Los Angeles, CA, USA). The
changes in different groups were performed using Pared Student t-test and the
data were presented as mean ± standard deviation (SD). The levels of statistical
significance were set at P <0.05 (*), P <0.01 (**), P <0.001 (***).
RESULTS AND DISCUSSION
Blood pressure (BP)

MATERIAL AND METHODS
Characteristics of the participants
The trial was approved by the Ethic Committee at the Specialized Hospital St.
Zoerardus Zobor, n.o. (protocol no. 012911/2016). The requirement for
participation in the research was informed consent of volunteers with all the
study and measurement conditions which they will have to complete during the
research. All participants signed written informed consent to participate in the
study. The participant group was composed of volunteers from the general
population and consisted of 30 healthy adults (3 men and 27 women), who during
6-week period consumed gluten-free bread and gluten-free bakery products,
however the participant of the study were not allowed total gluten-free diet.
Participants with the present severe disease or with recommended special dietary
regimen were excluded from the study group. The amount of bread and bakery

Hypertension is a persistent elevation of systolic blood pressure of ≥140 mmHg
and a diastolic blood pressure of ≥90 mmHg. Hypertension is the ‘silent killer’ as
it occurs with no warning signs or symptoms; it is regarded as one of the main
causes of early death (Pitchai et al., 2016). Tab. 1 shows the distribution of
participants according to their systolic and diastolic blood pressure values during
the study. At the beginning of the study we found normal systolic blood pressure
(40%) and normal diastolic blood pressure (50%) in most people under
investigation. After six weeks of gluten-free bakery products consumption the
number of subjects with optimal systolic blood pressure increased to 50% with an
average of 113 mmHg and the number of subjects with optimal diastolic blood
pressure increased to 56.7% with a pressure of 72 mmHg. There was no evidence
of moderate or severe hypertension in our study, and this did not change during
the whole research period.

Table 1 Representation of participants in categories during study
baseline
Systolic blood pressure
Normal
Prehypertension – high normal
Prehypertension – elevated
Stage 1 hypertension
Stage 2 hypertension
Hypertensive crises

n
12
12
4
2
0
0

< 120 mmHg
120-129 mmHg
130-139 mmHg
140-159 mmHg
160-179 mmHg
> 180 mmHg

921

mean
112
125
135
147
-

after 6 weeks of
consumption
n
mean
15
113
8
124
5
133
2
147
0
0
-

2 months after end
of consumption
n
mean
17
111
7
123
5
133
1
142
0
0
-
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baseline
Diastolic blood pressure
Normal
Prehypertension – high normal
Prehypertension – elevated
Stage 1 hypertension
Stage 2 hypertension
Hypertensive crises

< 80 mmHg
80-84 mmHg
85-89 mmHg
90-99 mmHg
100-109 mmHg
> 110 mmHg

n
15
5
5
5
0
0
baseline

mean
71
83
86
94
-

n
0
25
5

beats
76
101

Pulse
< 60 beats per minute
60-90 beats per minute
> 90 beats per minute
In Tab. 2 we express the mean values and other characteristics of systolic and
diastolic blood pressure and the measured pulse in the dynamics of the study. The
average values of both systolic and diastolic blood pressure were decreasing. The
most significant changes were recorded with a two-month pause where we found
a statistically significant (P <0.05) decrease in both SBP and DBP values
compared to the baseline. When comparing the baseline and endpoints it was
shown that throughout the study the systolic blood pressure was reduced in 22
subjects with an average of -7.6 mmHg and diastolic in 16 probands of -8.2

after 6 weeks of
consumption
n
mean
17
72
5
81
3
86
5
93
0
0
after 6 weeks of
consumption
n
beats
0
22
78
8
100

mmHg and an increase in 8 subjects by an average of 6.1 mmHg in the case of
systolic blood pressure whereas the diastolic pressure had increased in 11
subjects by 3.6 mmHg. Three probands did not change their diastolic blood
pressure at the end of the study compared to the baseline. On average, the pulse
rate varied during the study without significant differences from the initial value
of 79.93±11.84 to 84.03 ± 11.92 until the final 82.67±13.34 beats per minute.

Table 2 Changes of systolic and diastolic blood pressure and pulse during the trial
Systolic blood pressure
Diastolic blood pressure
(mmHg)
(mmHg)

Mean
±SD
Max
Min
Mod
Med
P

2 months after end
of consumption
n
mean
22
72
2
84
4
87
2
95
0
0
2 months after end
of consumption
n
beats
0
22
76
8
101

Pulse
(beats per minute)

baseline

after
6
weeks
of
consumption

2 months after
end
of
consumption

baseline

after 6
weeks
of
consumption

2
months
after end of
consumption

baseline

after 6
weeks
of
consumption

2
months
after end of
consumption

122.60
11.02
152.00
103.00
117.00
121.50
0.2755

121.33
11.38
152.00
101.00
120.00
119.50
0.1141

118.67
11.20
142.00
92.00
115.00
118.50
0.0129*a

79.30
9.64
97.00
64.00
74.00
80.00
0.4081

78.43
8.88
94.00
63.00
81.00
78.00
0.0802

76.27
8.63
99.00
62.00
74.00
74.50
0.0187*a

79.93
11.84
111.00
65.00
73.00
77.00
0.0744

84.03
11.92
108.00
63.00
82.00
82.50
0.5136

82.67
13.34
118.00
67.00
77.00
78.00
0.2201

Note: ±SD – standard deviation; Max – maximum value; Min – minimum value; Med – the median value of a range of values; the levels of statistical
significance chosen for the comparisons were P <0.05 (*), P <0.01 (**), P <0.001 (***); a – differences between baseline data and post-intervention data.

With regard to changes in blood pressure, attention is drawn to the intake of
minerals by food. Sodium and chloride, which are principal ions in extracellular
fluid, which includes blood plasma, play a critical role in life-sustaining
processes (Silow et al., 2016).
Sodium
Limitation of sodium chloride in food has historically been considered the critical
change for reducing blood pressure. Changes in sodium intake do affect blood
pressure in older persons and in patients with hypertension and diabetes, whereas
its role in population blood pressure has proven controversial. Meta-analyses
indicate that adequate intake of minerals, e.g. and probably calcium, rather than
restriction of sodium, should be the focus of dietary recommendations
(Hermansen, 2000). Epidemiological studies indicate a positive association
between dietary salt intake, level of BP and prevalence of hypertension (Law,
1997). Table 3 shows the mean values of sodium, potassium and chloride from

blood serum samples. In the first measurement, 76.6% of the tested subjects had
normal sodium levels (135-145 mmol.l-1) and 23.3% had hyponatraemia (<135
mmol.l-1). The low chloride level was found in 93.3% of the investigated subjects
and only 6.7% of the participants had the level of chlorides in the range of normal
values. After 6 weeks of consumption of gluten-free bakery products, we
recorded a decrease in the mean sodium and chloride levels compared to the first
blood test (P <0.001). The number of people with hyponatraemia (76.6%) and the
number of people with low chloride (86.7%) was increased. Two months after
end the GF bakery product was consumed, we found a significant increase in
sodium and chloride levels opposite the first sampling and also in the 6-week
consumption of GF bakery products (P <0.001). All volunteers had reference
sodium levels. In the case of chlorides, the number of low-level persons (33.3 %)
decreased and the number of people with normal chloride levels (63.3%)
increased. One subject had increased its chloride level above the standard (˃106
mmol.l-1).

Table 3 Changes of sodium, potassium and chlorides levels during the trial
Sodium (mmol.l-1)
Potassium (mmol.l-1)
Chlorides (mmol.l-1)
after 6 weeks 2
months
after 6 weeks 2
months
after 6 weeks 2
months
baseline
of
after end of baseline
of
after end of baseline of
after end of
consumption consumption
consumption consumption
consumption consumption

Mean
±SD
Max
Min
Mod
Med
P

135.50
1.43
139.00
133.00
135.00
135.00

131.83
4.02
142.00
125.00
129.00
131.00

141.43
1.57
144.00
138.00
141.00
141.00

4.14
0.23
4.65
3.68
4.17
4.17

4.27
0.20
4.82
3.95
4.29
4.28

4.45
0.24
4.88
3.90
4.44
4.44

96.12
1.32
99.30
93.80
96.60
96.20

94.87
2.62
101.80
91.00
95.10
94.35

98.89
2.45
106.30
95.00
100.30
98.70

< 0.001***a < 0.001***b
< 0.001***c
0.0045**a < 0.001***b
< 0.001***c
0.0220*a < 0.001***b
< 0.001***c
Note: ±SD – standard deviation; Max – maximum value; Min – minimum value; Med – the median value of a range of values; the levels of statistical
significance chosen for the comparisons were P <0.05 (*), P <0.01 (**), P <0.001 (***); a – intra-group differences after 6-weeks consumption of gluten-free
bakery products; b – differences between data after 6 weeks of consumption and post-intervention data; c – differences between baseline data and postintervention data.
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Three meta-analyses of randomized controlled intervention studies (RCT)
(Midgley et al., 1996; Cutler et al., 1997; Graudal et al., 1998) reveals that a
reduction in sodium intake – over periods ranging from days to a few years –
lowers BP. However, the individual BP responses to a reduction in sodium intake
vary considerably among groups. Midgley et al. (1996) and Graudal et al.
(1998) concluded that reduced sodium intake in normotensive persons had no
impact on diastolic blood pressure (DBP). The INTERSALT study (Stamler,
1997), an epidemiological study of 10079 men and women aged 20-59 years
from 32 countries, indicated that an increase in sodium intake of 100 mmol per
24 h was associated with an increase in both systolic and diastolic blood pressure
(SBP)/(DBP) of approximately 3-6/0-3 mmHg. In the TONE study (Whelton et
al., 1998), carried out in persons with hypertension aged 60-80 years, a moderate
reduction in sodium intake of about 40 mmol per 24 h during 29 months elicited
an approximately 30% decrease in need for antihypertensive medication.
Epidemiological studies have shown a positive association between dietary salt
intake, blood-pressure levels and the prevalence of hypertension. Most
intervention trials indicate that a reduction in salt intake significantly reduces
both systolic and diastolic blood pressure. This effect is more evident in
hypertensive, diabetic, obese and elderly subjects, and while it is less evident in
normotensive people (Riccardi et al., 2011; Weinberger, 1996). In 65% of all
GF foods, low sodium content was observed (defined as <120 mg/100 g)
(Missbach et al., 2015). The response to salt intake reduction is highly variable
among individuals and this different response may be modulated by genetic
factors (Riccardi et al., 2011).

after end of the consumption of GF products (P <0.001). We found the mean
potassium levels of the group in the range of reference values during study (3.55.1 mmol.l-1). Oral potassium supplementation (586 participants) significantly
lowered SBP (5×9 mmHg) and DBP (-3×4 mmHg). The reductions in BP were
greater in hypertensive than in normotensive individuals (Whelton et al., 1995).
Analyses from trials of hypertension prevention showed that the sodiumpotassium ratio was associated with increased risk of cardiovascular disease in a
dose-response relationship (Cook et al., 2009), providing complementary
evidence for the adverse association between sodium chloride intake and
cardiovascular disease. Epidemiological studies show an inverse correlation
between blood-pressure levels and potassium intake. Almost all of the
intervention trials performed have shown a significant reduction in systolic and
diastolic blood pressure with potassium supplementation. Again, as for salt, this
effect is more evident in hypertensive than in normotensive people and in studies
where participants were accustomed to high salt intake. Potassium may act on
blood-pressure regulation through its natriuretic effect on its possible effect on
vascular smooth-muscle cells. The daily dietary recommended intake for
potassium is generally 120 mmol per day (4.7 g per day) (Riccardi et al., 2011).
Dietary Assessment
Several studies present in the literature have described excessive fat and protein
intake, and reduced intake of carbohydrates and fiber in GF diets, which together
are determining factors in cardiovascular disease risk (Miranda et al., 2014).
We were interested in how our health respondents eat besides consumption of
gluten-free bakery products and how they receive sodium and potassium from the
diet. We evaluated the nutritional protocols of the study participants and we
focused on assessment the intake of energy, proteins, carbohydrates, fats and also
sodium and potassium as minerals. We compared their intake with nutritional
recommendations for Slovak population (Kajaba et al., 2015; Table 4).

Potassium
Observational studies have demonstrated an inverse relationship between
potassium intake and BP (Intersalt Cooperative Research Group, 1988). The
mean potassium level increased significantly (P <0.01) after consumption of GF
bakery products compared to the first sampling and increased also after 2 months

Table 4 Compliance with the standard for nutrient intake
Compliance with the standard for
Energy
Carbohydrates
Lipids
Proteins
(%)
(%)
(%)
(%)
Mean
Max
Min

87.9
294.3
31.7

62.2
150.9
21.7

124.1
296.5
43.5

The average energy intake of our respondents was 1759.6 kJ that was lower than
the recommended value (96000 kJ) and the carbohydrate intake was on average
142.32 g and also lower than the recommendation (372.8 g). Compliance with the
standard for energy intake was 87.9% and for carbohydrates 62.2%. Our
respondents, on the other hand, received more protein and fat than recommended.
The current protein intake was 69.01 g (recommendation 53.13 g) and fat intake
was 80.67 g compared to the recommended value of 65.5 g. There is a trend that
shows an increase in consumption of all macronutrients and consequently of total
energy intake. This pattern is also present in several studies that refer the GFD to
be associated with high protein and lipid intake (Dickey and Kearney, 2006;
Martin et al., 2013; Zuccotti et al., 2013). However, this imbalance cannot be
consider only for CD children, since exits a large difference between the
nutritional recommendations and the actual consumption of protein reported for
general population (Soares et al., 2017). Potassium intake from food was only
2405.95 mg (53.7%) which was about 2094.06 mg less than the recommended
value (4500 mg). From the evaluation of nutritional protocols we also found
excessive sodium intake (3929.64 mg) from the consumed food compared to the
recommended intake of 1500 mg (253.5%) but did not correspond to the
observed levels of sodium in the blood that were meeting with the reference
values and did not affect blood pressure of the participants.
The authors of the prospective cohort study report that the avoidance of dietary
gluten may result in a low intake of whole grains, which are associated with
cardiovascular benefits. The promotion of gluten-free diets for the purpose of
coronary heart disease prevention among asymptomatic people without celiac
disease should not be recommended (Lebwohl et al., 2017).
CONCLUSION
In our study we found that six-week consumption of gluten-free bread and bakery
products had an non-significant effect on blood pressure as a major factor for
development of cardiovascular disease, but had a significant influence on
reduction of serum sodium and chloride level and a significant effect on increase
in blood serum potassium level (P <0.001). Increased sodium intake from the diet
has not been shown to elevation of sodium in the blood. The overall effect of
bread and bakery consumption on the hypertension development depends on
many factors, such as the composition of the bread and bakery products and the
presence of gluten.

133.2
302.2
48.9

Potassium
(%)

Sodium
(%)

53.7
128.6
17.6

253.5
728.6
69.1
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