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ABSTRACT 
Eating behavior interventions are a modifiable risk factor for chronic diseases. The aim of this study was to monitor the 
intake of selected minerals – calcium, phosphorus, zinc, copper, selenium, and chromium in the diet of premenopausal 
women (n = 30) and to highlight the possible adverse effects of disbalanced intake of these elements. At the same time, we 
investigated whether socio-demographic factors and choice of food store have an impact on the intake of these substances. 
We assessed the intake of selected minerals using three-day nutritional protocols and subsequently processed the data. The 
participants were women between 40 and 50 years old, from districts of Partizánske and Prievidza, for whom menopause 
has not yet begun. Women provided information about their place of residence (urban or rural area), type of home they live 
in (family house or apartment), and the type of food store where they grocery shop. The results indicate an impact of the 
place of residence: higher intake of zinc (p = 0.012) and selenium (p = 0.020) were observed in the participants from the 
urban area. The impact of the type of home was proven on the intake of chromium (p = 0.049), copper (p = 0.048), and 
carbohydrates (p = 0.021) with higher intake in the apartment-dwelling group. The impact of food store choice has not been 
confirmed. Based on the observed values, we conclude that the observed population might be at a higher risk of skeletal 
disorders and osteoporosis due to deficient calcium intake and the unfavorable ratio of Ca:P; increased Zn and Se intake 
levels may stimulate the development of cardiovascular risk factors and may also elevate the risk for type 2 diabetes 
mellitus. 
Keywords: minerals; intake; diet; menopause; place of residence; type of home; type of food store 

INTRODUCTION 
 The basic need of the human body is food intake. Food 
supplies building material and energy and contains 
immune-system-promoting substances. Macronutrients 
(proteins, fats, and carbohydrates) and micronutrients 
(minerals and vitamins) are introduced into the body 
through food (Svačina et al., 2008). Macronutrients 
supply energy and material to ensure the entire body 
composition. Micronutrients are required to maintain 
continuous design and reconstruction processes. The 
micronutrient requirements of an organism vary depending 
on individual needs (Biesalski and Tinz, 2018). The 
primary functions of micronutrients in human metabolism 
and physiology are to maintain and optimize health and 
prevent disease. Adequate intake is essential to maintain 
homeostasis, physiological functioning, and normal 
growth and development of a young organism (Shergill-
Bonner, 2017). All vitamins and minerals can be obtained 
from a balanced diet that includes all food groups from the 
food pyramid. It has been known since the 18th century 
that diseases may result from low-quality food (Combet 
and Buckton, 2019). Micronutrients are essential dietary 

ingredients with preventive effects. Shergill-Bonner 
(2017) states that chemical reactions in different metabolic 
pathways may not be able to continue their natural 
pathway if a critical micronutrient is missing. Normal 
metabolic regulation of the organism will be impaired and 
poor health can develop due to the lack of specific 
micronutrients. The physiological functions of 
micronutrients include acting as coenzymes in key 
metabolic reactions, antioxidants to control damage caused 
by reactive oxygen species, gene transcription modulators, 
enzyme components and cofactors, and structural tissue 
components (Combet and Buckton, 2019). 
 From the publication "Slovakia: country health profile 
2019" we learn that the most frequent cause of death of 
women in Slovakia is cardiovascular diseases (50% of 
deaths) and cancer (24%) (OECD, 2017). During 
menopause, the female body undergoes changes that 
gradually increase the risk of developing diseases. The 
production of endogenous estrogens with anti-
atherosclerotic and anti-inflammatory properties is 
decreasing, maintaining pancreatic insulin response to 
glucose (Svatikova and Hayes, 2018; Wedisinghe and 
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Perera, 2009). According to Harvey, Coffman and 
Miller (2015), loss of estrogen contributes to the increased 
development of hypertension, ischemic heart disease, 
congestive heart failure, and cerebrovascular disease. Of 
the micronutrients, selenium, zinc, and copper are 
particularly critical in preventing cardiovascular disease 
(CVD). Severe selenium deficiency is a known cause of 
reversible heart failure – Keshan disease. In patients with 
CVD, a disbalance is often observed – increased copper 
levels and concurrently reduced levels of zinc and 
selenium in the body (Koşar et al., 2006; McKeag et al., 
2012; Salehifar et al. 2008). Calcium is also important in 
the prevention of chronic diseases; it is a modifiable risk 
factor for osteoporosis (Skowrońska-Jóźwiak et al., 
2016), reduces the risk of hypertension and colon cancer 
(Ong et al., 2017), and normalizes blood levels. Its low 
intake is associated with pathogenesis of obesity, 
hypertension, insulin resistance, and type 2 diabetes 
(Skowrońska-Jóźwiak et al., 2017). In addition to Ca, 
phosphorus is also essential for bone tissue – together they 
form hydroxyapatite (Itkonen et al., 2017). Furthermore, 
plasma levels of P inversely correlate with body weight 
(Zohal et al., 2019). 
 Zinc is a trace element that plays a role in over  
300 biological processes. It plays an important metabolic 
role in the metabolism of proteins, carbohydrates, lipids, 
and nucleic acids. It affects the action of insulin and is an 
integral part of many antioxidant enzymes. Its deficiency 
damages the synthesis of these enzymes, which increases 
oxidative stress (Zohal et al., 2019). A high incidence of 
Zn in the brain (amygdala, hippocampus, neocortex) has 
been observed and found to have several important effects 
on the CNS. It is believed that inadequate Zn intake may 
be associated with various changes in mental functions 
(e.g. behavior, cognition, and mood) (Dome et al., 2019). 
 Copper is a cofactor of redox enzymes (ceruloplasmin in 
iron metabolism), participates in antioxidant defense, 
neuropeptic synthesis, and immune responses, and it is 
also important in wound healing and haematopoiesis (Bost 
et al., 2016; Uzzan et al., 2017). Higher copper intake 
may increase the risk of stroke, other cardiovascular 
diseases, and overall CVD mortality. The exact 
mechanism is unknown, but it is believed that copper can 
be incorporated into the molecule instead of zinc or other 
metals during protein biosynthesis, also oxidizing LDL-
cholesterol, thereby increasing its atherogenicity. Copper 
can also be considered a risk marker of inflammation 
through its relationship with the acute phase reactant, 
ceruloplasmin. Cu overload is associated with insulin 
resistance: high serum copper levels have been found in 
patients with type 2 diabetes (Eshak et al., 2018). 
 Current data support the beneficial effects of selenium on 
hypertension, coronary artery disease, cancer, and 
inflammatory diseases (Asemi et al., 2015). Studies have 
shown a significant decrease in serum insulin levels and a 
reduction in insulin resistance in obese women after 
supplementation with 200 mg.day-1 Se, added to  
a hypocaloric diet enriched by legumes (Alizadeh et al., 
2012). Se deficiency is a factor in the development of 
cardiovascular and neurodegenerative diseases, aging, and 
immune system damage due to oxidative stress (Wang et 
al., 2014). 

 Chromium (Cr3+) supplementation improves insulin 
sensitivity and blood glucose levels in animals and humans 
with impaired glucose tolerance, insulin resistance, and 
diabetes (Staniek and Wójciak, 2018). In contrast, Cr6+ is 
very toxic and has a high ability to enter cells, causing  
a wide range of damage – DNA damage, chromosome 
aberrations, changes in epigenome, and microsatellite 
instability (Bjørklund et al., 2017). It causes various types 
of cancer; exposure to Cr6+ can result in asthma and 
damage to the nasal epithelium and skin, and the effect of 
Cr6+ on the thioredoxin system likely has widespread 
consequences for cell survival and redox signaling in cells 
(Kaprara et al., 2015). 
 
Scientific hypothesis 
 The female organism undergoes changes during 
menopause resulting from a gradual decrease in estrogen 
production that increases several health risks. Considering 
these risks, we selected 6 micronutrients, the intake of 
which we will evaluate. We assume that women living in  
a city environment, mostly in apartments, will show a 
higher intake of micronutrients. We also examine whether 
the choice of shopping place influences the intake of 
selected minerals or energy intake. 
 
MATERIAL AND METHODOLOGY 
 We monitored the intake of selected minerals in the diet 
of premenopausal women and highlighted the possible 
adverse effects of disbalanced intake of these elements. At 
the same time, we investigated whether socio-demographic 
factors and choice of food store have an impact on the 
intake of the mineral substances. 30 women aged between 
40 and 50 years old (44.79 ±2.04 years), from the districts 
of Partizánske and Prievidza, were involved in the 
research. Eating habits and intake of monitored nutrients 
were determined using 3-day dietary records, which 
included 2 workdays and 1 non-workday. All participants 
reported a weekend day, mostly Sunday (23 of 30). We 
collected the nutritional protocols from October 2018 to 
January 2019. For BMI determination self-reported weight 
and height were used. All participants participated in the 
research voluntarily, were acquainted with the way of 
processing the provided data, and provided their consent to 
their processing. 
 The assessed nutritional parameters included the intake 
of energy and essential macronutrients – carbohydrates, 
protein and fat, and intake of selected micronutrients – 
calcium, phosphorus, zinc, copper, selenium, and 
chromium, which affect the health of the participants in 
relation to certain health risks arising from the upcoming 
menopause. The study was aimed at nutritional intake, 
therefore the level of physical activity was not a necessary 
criterion. 
 We evaluated the data using Mountberry nutritional and 
fitness software (2011, version 1.1). This software is 
designed for a complete analysis of food, meals, and 
recipes based on the composition of the raw ingredients. 
Using the updated food database, it is possible to adjust the 
software outputs in terms of nutrient intake, health 
ailments, dietetic principles, and individual user needs. 
Dietary regime analysis evaluates energy and nutrient 
balance and the intake of selected nutrients and compares 
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the values with the recommended standard. If the food 
listed in the nutritional protocol was not contained in the 
software database, we added the nutritional data manually 
into the database. We also proceeded in cases, in which, in 
order to add the food into the database, we had to consult 
with the participant about the exact recipe. 
 
Statistical analysis 
 Statistical analysis was carried out using MS Excel 2010 
(Los Angeles, CA, USA) in combination with XLSTAT 
(Version 2019.3.1). Mean, standard deviation, minimum 
and maximum, and median were calculated. Statistical 
significance was determined using a two-sample t-test 
when comparing subgroups of the population and a paired 
t-test when comparing the nutritional intake of the entire 
population during a workday and weekend. Differences at 
p <0.05 were considered significant. 
 
RESULTS AND DISCUSSION 
Workday vs. weekend 
 Significant adverse effects on the intake of basic nutrients 
and energy were observed on workdays and non-
workdays, for which all participants provided a weekend 
day (Table 1).  
 On weekdays, women tend to receive lower amounts of 
total energy, protein, carbohydrates, and fats compared to 
a weekend day. According to the calculated mean values, 
the recommended daily allowance (RDA) (57 g) was met 
only for protein intake, both on weekdays (62.89 ±27.33 g) 
and over the weekend (75.47 ±25.76 g). 
 We observed that the average values of the monitored 
group did not meet the RDA guideline (MHSR, 2015), 
which are 8800 kJ of energy, 306 g of carbohydrates, and 
72 g of fats. At the same time, there are obvious 
differences in the intake of the selected minerals on  
a workday and weekend day. 

Haines et al. (2003) described high energy intake from 
alcoholic beverages over the weekend, especially on 
Saturday, in the 19 – 50 age group, as did An (2016) and 
Jahns et al. (2017). In addition to alcohol, energy intake 
was also increased by the increase in the proportion of fats 
in the weekend diet, which was richer than during 
workdays by an average of 115 kcal (481.28 kJ). 
 Haines et al. (2003) observed similar results as the study 
of An (2016), which examined the differences in the 
nutrition of 11 646 adults over 18 years in the United 
States during workdays and weekends. In comparison with 
the average values on workdays and on Saturday, the 
weekend intake was increased, especially in the case of 
total energy, by 181.04 kcal, approximately 757.5 kJ. Food 
quality on Saturday was lower than on other monitored 
days. 
 Jahns et al. (2017) also found a higher energy intake of 
macronutrients over the weekend in a population of 
middle-aged women (49.4 ±5.8 years). In 75% of these 
women, they noticed increased energy intake by an 
average of 158 kcal (661.23 kJ) over the weekend. The 
increase in intake was provided mainly by carbohydrates, 
as in our results. The least variable nutrient were fats; their 
intake was very similar during the week, contrary to our 
results. In our research, we observed very small 
differences in protein intake. 
 From our results, on workdays, the recommended 
nutritional quantities of protein intake were met only in 
56.67% of cases, and those of fat intake in 6.67% of cases 
in a population of thirty. None of the participants from the 
observed group met the recommended intake of energy 
and carbohydrates. Weekend intake was higher for all four 
endpoints (Tables 1), with recommended energy intake 
met by 23.33%, protein intake by 73.33%, carbohydrates 
intake by 16.67%, and fat intake by 40.0% of the 
participants. 
 

 
 Table 1 Average intake of monitored nutrients, working day vs. weekend day. 
Parameter Work day Weekend day p-value1 

 Mean ± SD median Mean ± SD median  
Energy (kJ) 4989.75 ±1283.91 4906.86 7440.07 ±2504.7 7101.47 0.0000012 
Protein (g) 62.89 ±27.33 59.73 75.47 ±25.76 66.83 0.0111152 
Carbohydrates (g) 153.83 ±39.86 151.11 231.68 ±74.81 217.22 0.0000012 
Fats (g) 44.5 ±16.49 44.23 68.47 ±28.32 64.26 0.0000742 
Ca (mg) 613.62 ±241.37 564.89 657.28  ±325.62 560.64 0.25  
P (mg) 913.71 ±282.62 824.05 1024.28 ±290.86 999.69 0.07 
Zn (mg) 25.85 ±12.46 23.63 25.99 ±14.02 22.70 0.47 
Cu (mg) 1.39 ±0.82 1.16 1.31 ±0.46 1.18 0.28 
Se (µg) 177.13 ±106.46 180.34 163.37 ±102.15 165.04 0.15 

Cr (µg) 38.00 ±12.57 37.62 41.88 ±26.42 37.85 0.25 
Note: 1 statistically significant differences were verified using paired t-test; 2 p <0.05 was considered statistically 
significant. 
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 Several authors (Haines et al., 2003; Ruopeng, 2016; 
Jahns et al., 2017) have observed lower nutritional quality 
of the diet over weekends – reduced intake of fruits, 
vegetables, and fiber, and increased consumption of fast 
food. Our results, on the other hand, show better 
nutritional status over the weekend, especially in terms of 
total energy, carbohydrate, and fat intake, but participants 
also received higher amounts of almost all minerals 
(except Cu and Se). Based on the average intake of the 
selected nutrients, we find that the intake of micronutrients 
over the weekend is almost the same as on weekdays. The 
biggest differences were in the intake of energy, 
carbohydrates, and fats, which is explained by the fact that 
during the weekend, the participants had time to consume 
more meals per day compared to a workday (average of 
4.5 meals on a weekend day; an average of 4.1 on  

a workday). Of those involved, 53% received at least one 
meal more during the weekend than on weekdays. 
 
Evaluation of the intake of monitored nutrients by place 
of residence (urban vs. rural area) 
 Urbanization interacts with several key determinants of 
food consumption. It is believed that the self-production of 
food is not very common in urbanized areas, which also 
affects dietary habits (Cockx, Colen and De Weerdt, 
2018). 
 From the monitored population of 30 women, 13 women 
lived in a village and the remaining 17 lived in a city. 
Based on average values of the group (Table 2), intake of 
minerals, zinc, copper, selenium, and chromium were met 
in both groups of women, even exceeding the 

 Table 2 Average values of monitored parameters, living in urban vs. rural area. 
Parameter Urban area (n = 17) Rural area (n = 13) p-value1 

 Mean ± SD median Mean ± SD median  
23.76 ±4.27 22.68 23.32 ±3.16 23.38 0.38 

Energy (kJ) 5733.78 ±1531.09 5540.84 5901.62 ±1317.57 5833.61 0.38 
Protein (g) 62.61 ±19.16 64.06 73.40 ±27.28 64.51 0.13 
Carbohydrates (g) 177.02 ±45.01 179.20 182.92 ±40.99 168.92 0.36 
Fats (g) 51.96 ±18.00 54.42 56.86 ±22.91 49.04 0.27 
Ca (mg) 617.49 ±289.56 616.43 642.14 ±323.23 572.48 0.39 
P (mg) 944.25 ±351.47 920.38 959.02 ±312.67 991.80 0.43 
Zn (mg) 30.05 ±14.86 32.47 20.47 ±11.14 20.50 0.0122 
Cu (mg) 1.47 ±1.22 1.36 1.22 ±0.42 1.15 0.13 
Se (µg) 204.02 ±118.58 227.67 131.39 ±101.80 129.17 0.0202 

Cr (µg) 41.98 ±21.28 45.05 35.77 ±20.89 35.92 0.08 
Note: 1 statistically significant differences were verified using two-sample t-test; 2 p <0.05 was considered statistically 
significant. 
 
 
 Table 3 Average values of monitored parameters, living in family house vs. apartment. 
Parameter Family house (n = 16) Apartment (n = 14) p-value1 

 Mean ± SD median Mean ± SD median  
BMI (kg.m-2) 22.93 ±4.51 22.06 24.29 ±2.70 24.04 0.17 
Energy (kJ) 5436.55 ±1307.28 5365.77 6286.70 ±1477.32 5795.05 0.06 
Protein (g) 67.66 ±27.80 63.27 68.51 ±18.19 67.77 0.46 
Carbohydrates (g) 165.12 ±40.09 164.92 197.63 ±39.97 191.31 0.0 
Fats (g) 53.08 ±21.96 51.14 55.29 ±18.47 54.48 0.39 
Ca (mg) 580.76 ±183.66 528.15 682.36 ±243.77 639.05 0.12 
P (mg) 916.45 ±241.29 797.61 989.73 ±185.83 969.20 0.19  
Zn (mg) 24.40 ±12.52 21.34 27.60 ±11.57 24.25 0.24 
Cu (mg) 1.16 ±0.28 1.10 1.59 ±0.83 1.32 0.0482 
Se (µg) 157.58 ±106.25 151.73 189.65 ±88.90 169.41 0.20 

Cr (µg) 36.00 ±11.15 36.77 43.05 ±10.64 45.28 0.0492 
Note: 1 statistically significant differences were verified using two-sample t-test; 2 p <0.05 was considered statistically 
significant. 
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recommended amounts given in the RDA guideline 
(MHSR, 2015). 
 In the “urban” group, we observed that the average BMI 
was higher than in the “rural” group, mainly because most 
overweight (>25 kg.m-2) and obese (>30 kg.m-2) women 
lived in the city (Table 3). Although BMI above 30 kg.m-2 
was observed only in 2 participants in our study, several 
studies of women of similar age categories show the 
prevalence of higher BMI in urban women, often in 
association with waist circumference (≥88 cm) (Okop, 
Levitt and Puoane, 2015; Rothman et al., 2018). In 
addition, Okop, Levitt and Puoane, (2015) reported  
a higher proportion of excessive body fat in urban women 
(47.6 ±11% body fat) compared with women living in 
rural areas (44.10 ±10% body fat), differences in BMI 
parameters (34.7 ±9 and 31.4 ±8 for city and village, 
respectively), and waist circumference (100.1 ±16 cm in 
the city and 93.7 ±17 cm in the village). The percentage of 
women in the 35 – 49 age group (n = 429) with high 
measured endpoints was 10% higher for BMI, 6% higher 
for waist circumference, and 4% higher in the urban group 
compared to the rural. Conversely, Trivedi et al. (2015) 
are critical of the rural group in the American population, 
in which they observed a higher prevalence of obesity due 
to poor eating habits and lower physical activity. The 
prevalence of female obesity was 33.4% in the rural area 
and 28.2% in the urban area (p <0.01). The nutritional risk 
factors associated with an increased risk of obesity were 
lower fruit consumption, higher protein intake (mainly 
from meat and beans), and skipping breakfast. 

Both groups met the requirements for the recommended 
intake of phosphorus ingested – the intake exceeded the 
RDA by more than 200 mg. However, in the case of 
calcium, the intake was almost 400 mg below the RDA in 
both groups. Women living in the village environment 
received a higher amount of Ca, which is surprising given 
that the intake of other minerals was lower than in the 
urban group. However, on average, this amount was still 
insufficient, and less than 30 mg higher than that of the 
women from the city district. Rothman et al. (2018), in 
their study of 452 women (aged 45 to 54 years), observed 

a higher intake of milk and dairy products (Ca sources) in 
the diet of the urban population compared to the rural 
population and assumed that calcium intake is directly 
proportional to the consumption of these foods. They refer 
to an insufficient intake of these foods and thus calcium as 
a risk factor in the development and progression of 
osteoporosis. 
 Average zinc intake was elevated almost 2.5 to 3 times 
the recommended daily dosage, which may be 
counterproductive and may disrupt the homeostasis of the 
body. However, the mean value was not within the range 
of 50 – 300 mg.d-1, and therefore we assume that chronic 
toxicity manifestations of this element should not be 
present (EFSA, 2006). The dietary intake of copper 
according to the RDA guideline (MHSR, 2015) is 900 µg 
and 1.6 mg according to the Mountberry nutritional 
software used; therefore, the values obtained from the 
nutritional records of the population were optimal. Again, 
we observed a higher intake of both elements in the group 
of participants living in the city. 
 Ilow et al. (2011) also reported lower zinc intake in 
urban areas, although our average values were 3 to 4 times 
higher than those reported, mainly attributed to the size of 
our sample (n = 30) and the sample size of Ilow et al. 
(2011) (n = 2572). However, copper intake in their study 
was higher in rural areas by an average of 0.1 mg, while 
we observe a higher intake of 0.25 mg in the urban 
population. In both cases, copper intake exceeds the 
recommended daily quantities. 
 A phenomenon similar to that of zinc intake is also 
observed for selenium intake. The urban part of the 
population receives a higher amount than women living in 
the village, and the intake is 2 – 3 times higher than 
recommended by the Ministry of Health. If the participants 
consistently received that much selenium, as in the case of 
zinc, their organisms could be damaged. Chromium intake 
only slightly exceeds the recommended intake in women 
living in a village and can be said to be optimal compared 
to Cr intake in the city where we observe a slightly higher 
average intake value. Nutritional intake is again higher in 
the urban group. 

 Table 4 Average values of nutrition parameters, supermarket vs. different food source. 
Parameter Different food source (n = 18) Supermarket (n = 12) p-value1 

 Mean ± SD median Mean ± SD median  
BMI (kg.m-2) 24.1 ±4.45 22.46 22.77 ±2.45 22.51 0.16 
Energy (kJ) 5765.41 ±1408.54 5718.56 5868.17 ±1495.54 5597.32 0.43 
Protein (g) 63.30 ±18.47 62.29 73.27 ±28.75 66.68 0.16 
Carbohydrates (g) 180.94 ±43.41 170.13 177.54 ±43.34 184.97 0.42 
Fats (g) 56.28 ±22.63 54.04 50.78 ±15.99 51.73 0.23 
Ca (mg) 644.03 ±237.46 555.72 604.39 ±187.61 595.82 0.31 
P (mg) 923.76 ±212.40 916.74 990.99 ±225.56 933.49 0.22 
Zn (mg) 23.60 ±11.34 21.99 29.34 ±12.60 26.39 0.12 
Cu (mg) 1.21 ±0.28 1.17 1.58 ±0.91 1.27 0.11 
Se (µg) 156.91 ±105.50 137.68 196.00 ±85.44 182.83 0.15 

Cr (µg) 36.69 ±11.81 38.13 43.20 ±9.73 45.28 0.06 
Note: 1 statistically significant differences were verified using two-sample t-test; 2 p <0.05 was considered statistically 
significant. 
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 Similar findings were present in the Polish population, 
with higher Se intake in cities (77.3 ±31.3 μg per day) 
compared with rural areas (72.9 ±23.6 μg per day). The 
authors attributed the size of the standard deviation to 
different numbers of participants (n = 1786 for the urban 
population and n = 786 for the rural population) (Ilow et 
al., 2011). 
 The differences in the diets can be explained by the fact 
that urban areas are characterized by a significantly 
different food supply environment, affecting the 
availability and price of food. The possibilities of eating 
away from home or buying semi-finished or ready-made 
meals are more prevalent and more diverse in urban areas 
because there are mini-markets, supermarkets, and fast-
food chains with easy availability of food (Cockx. Colen 
and De Weerdt, 2018). 
 
Evaluation of the intake of monitored nutrients by type of 
home (family house vs. apartment) 
 The participant group comprised of 16 women living in  
a family house with a garden and 14 living in an 
apartment. The average intake of minerals was similar to 
the previous criterion of evaluation, namely that the intake 
of all selected micronutrients was sufficient except for 
calcium, intake of which was deficient in both groups 
regardless of the type of housing (Table 3). 
 We observed a higher intake of Ca in participants living 
in a family house with a difference of over 100 mg. Six 
women from this group achieved the recommended intake, 
but none received more than 1000 mg twice or more in  
3 monitored days. In the group of women living in 
apartments, we have seen such values only in 4 women, 
also only one day from the three-day nutritional protocol. 
Phosphorus intake was met according to RDA limits but 
may be of concern due to low calcium intake. The calcium 
to phosphorus intake ratio in the "family house" group was 
1:1.58, while in the "apartment" group the Ca:P ratio was 
1:1.45. EFSA (2015) reports an optimal Ca:P ratio of 1.4:1 
to 1.9:1 and may therefore be a risk factor at a later age or 
after menopause, particularly in relation to osteoporosis. 
 The mean value of Zn intake was 27.60 ±11.57 mg in the 
group of women living in apartments and 24.40 ±12.52 mg 
in family houses. The actual intake was more than triple 
the RDA, but this amount should not cause any health 
risks according to EFSA (2006). 
 Comparing the intake of copper in both groups, we can 
see that the individual average received quantities are 
higher than those stated by the MHSR (2015) in the RDA 
for SR, therefore, the intake was sufficient. However, 
according to the limits in Mountberry software, which 
recommends an intake of 1.6 mg Cu per day for the 
selected age group, intake would be inadequate, especially 
in the “family house” group. 
 The average Se intake in the "apartment" group was more 
than three times the RDA. For women living in a family 
home, we also see a higher daily intake, but to a lesser 
extent. Selenium intake is high throughout the population 
regardless of assessment criteria, which may have an 
adverse effect on the cardiovascular system, as reported by 
Grotto et al. (2018) and Vinceti et al. (2019). Grotto et 
al. (2018) reported that high intake induces changes in 
blood pressure: an increase in systolic blood pressure. 
Their experiments were performed in mice which they had 

been feeding increased amounts of selenium for 85 days 
via drinking water (2 and 6 mg.L-1) in the form of sodium 
selenite; the first changes in blood pressure were observed 
after 42 days. Although several authors report 400 µg  
a day as a critical intake of Se in humans, and according to 
the recorded average values, the respondents' health should 
not be in danger, we do not recommend a multiple increase 
in the intake of this mineral. 
 According to the RDA, the intake of chromium is 
adequate in both groups, with a more optimal value in the 
“family house” group, where the difference from RDA is 
on average 1.01 µg, while in women living in apartments, 
the actual intake exceeds RDA by less than 23%. Overall, 
we note that the intake of Cr and Cu shows the most 
optimal values in relation to the recommended daily 
allowances set by the Ministry of Health of the Slovak 
Republic (MHSR, 2015). 
 We can see from Table 3 that the intake of all nutritional 
parameters was higher in women living in apartments. 
Cockx. Colen and De Weerdt (2018) suggest that smaller 
living space and a lack of storage and cooking facilities 
could contribute to increased dependence on foods that 
require less or no preparation. This phenomenon may 
encourage more frequent shopping and more varied food 
choices, depending on the individual's current preferences. 
 
Evaluation of the intake of monitored nutrients by food 
source (supermarket vs. mixed source) 
 Several studies point out that the choice of grocery store 
affects food intake and nutritional composition. We 
anticipated that total energy intake would be higher in the 
supermarket group, due to the increased availability of 
semi-prepared foods and ready-made meals that tend to 
contain more salt, saturated and trans-fatty acids, and sugar 
(Albuquerque et al., 2018). 
 Most women (18) reported different sources of food than 
the supermarket, which included local producers, vendors, 
farmers, or their food production. The second group 
consisted of women (12) who identified supermarkets as 
their only food source – they did not buy food in other 
establishments. 
 We observed that the intake of minerals, except Ca, is 
higher in the group buying food in several stores of local 
farmers and producers or growing and producing the food 
themselves (Table 4). In this group we also see a better 
ratio of calcium to phosphorus intake, numbering  
1:1.43 compared with 1:1.64 in the supermarket only 
group. From this point of view, women buying only in 
supermarkets could be at a higher risk of breaching bone 
homeostasis. Regardless of the Ca: P ratio, calcium is 
deficient in the diet of the participants of both groups. This 
is not true of phosphorus intake, which seems excessive 
compared to RDA in both groups and reaches 141.57% of 
RDA in the supermarket group and 131.97% RDA in the 
“different food source” group. 
 Zinc intake is excessive in both subgroups but is 
significantly higher in women shopping at the 
supermarket. Zinc, due to its role in the human body, is 
nowadays one of the elements by which food, for example, 
breakfast cereals or flour, is fortified, especially to prevent 
its deficiency in the body (Brown, Hambidge and 
Ranum, 2010; Shah et al., 2016). The likelihood of 
availability of such enriched foods in local farm shops is 
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lower than in the supermarkets. Again, the average 
amounts received are within the range recommended in the 
RDA and Mountberry (0.9 – 1.6 mg per day), leading us to 
conclude that the diet intake is optimal. 
 The amounts of selenium and chromium received from 
the diet were met in terms of the recommended daily 
intakes in both groups. Again, as with most previous 
micronutrients, higher quantities were received by women 
shopping in the supermarket. 
 In our representative sample of women, it was not 
confirmed that the choice of food source had an impact on 
the intake of the micronutrients monitored, as the 
differences between the groups are slight and statistically 
inconclusive (Table 4). These findings are consistent with 
Cummins, Flint and Matthews (2014), who reported that 
they did not find significant changes in endpoints when 
changing the typical grocery shopping place in the 
American population. However, Liese et al. (2017) noted 
the relationship between BMI and the primary grocery 
store. Their research involved 459 respondents (80% 
women), with 61% listing a supermarket as their primary 
point of purchase. Their results pointed to an interesting 
association: higher BMI values of 2.6 kg.m-2 were found in 
people who regularly and primarily shopped in large stores 
(supermarkets) and discount halls compared to shoppers in 
small local operations. 
 In the group of women shopping in supermarkets, we 
observed a slightly higher energy intake compared to the 
second group, but the nutrient intake did not change 
significantly, which may mean that these participants 
received more low-nutrient but high-energy foods. This, 
according to Cohen et al. (2015), can reflect in changes in 
body weight and consequently an increase in BMI. More 
frequent consumption of such foods is also helped by the 
marketing strategies of the producer or retailer: lower 
price, bigger packaging, and advantageous offers (2 in 1). 
Based on the results (Table 4) we can say that the choice 
of food source does not play a significant role in the intake 
of minerals. We observe minor abnormalities in the intake 
of macronutrients, but given the uneven distribution of the 
population with a higher number of participants on the 
mixed food source side (n = 18) than on the supermarket 
side only (n = 12), we conclude that these differences are 
due only to the food preferences of the women. 
 Several strengths and limitations exist in the current 
study. We focused strictly on the intake of selected 
nutrients and did not consider physical activity, which may 
increase the body's need for some nutrients. Another 
limitation might be the sample size. On the other hand, the 
strength of the study is the age group and the quality of the 
obtained nutritional data. Collected 3-day dietary records 
were responsibly filled by participants and we completed 
the dietary records with an interview about used groceries 
and food processing. 
 
CONCLUSION 
 We assessed the impact of a diet in premenopausal 
women in relation to the risk factors for chronic non-
communicable diseases, the development of which is 
related to the menopausal period. 
 Mineral intake was adequate with average values higher 
than the RDA guideline by MHSR, except for calcium. 
Based on the place of residence, we observed a higher 

intake of macronutrients and macroelements (Ca and P) in 
participants living in the village, but the intake of other 
minerals was lower compared to the urban group. There 
were statistically significant differences in the intake of Zn 
(p = 0.012) and Se (p = 0.020), but the place of residence 
did not affect the intake of other nutrients. The effect of 
the type of home was statistically significant only in the 
case of intake of Cr (p = 0.049) and Cu (p = 0.048) with 
higher intake in participants living in an apartment. An 
increase was also observed in carbohydrate intake  
(p = 0.021). In the case of shopping place location, there 
was no statistically proven effect on the intake of minerals 
or macronutrients. 
 Based on the current intake of the monitored nutrients 
and assessment criteria, we conclude that the study group 
is at risk for the development of osteoporosis due to 
overall insufficient Ca intake in the entire population 
sample. We also take into account the risk of developing 
type 2 diabetes mellitus due to abnormal Se and Zn intakes 
and an increased risk of cardiovascular complications that 
may facilitate the development of metabolic syndrome in 
the future, especially in women living in the city. 
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