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Yogurt is considered a functional food, either in terms of the content of specific nutrients or thanks to its probiotic
and other health-promoting properties. The aim of the work was to assess changes in selected anthropometric
parameters related to the risk of obesity after six weeks of consumption of full-fat yogurt made from sheep's milk,
depending on the pre-intervention visceral fat area (under or over 100 cm?) in twenty female participants.
Significant differences were found between the groups in all anthropometric parameters (P < 0.05). The group of
women with over-limit values of VFA had higher values of all parameters. However, pre-post intervention
differences and changes within groups were non-significant (P > 0.05). We found that the consumption of full-fat
yogurt did not significantly affect the body composition of either consumer with optimal values of visceral fat area
or participants with above-limit values of visceral adipose tissue. No worsening of the monitored parameters was
confirmed in any of the groups. In this context, we can recommend the consumption of yogurt with a natural fat
content and made from sheep's milk for moderate consumption to all types of consumers.
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1 Introduction

As statistics and surveys show, the consumption of milk and milk products has been on the rise in
Slovakia recently. Over the past five years, it has risen from 171.1 kg per person per year to 184.8 kg
(Sitéarova, 2023). The number of proven positive health effects and awareness mainly contribute to
this. The results of the survey by GaZarova et al. (2022b) show that milk and milk products are still a
full-fledged part of the diet of the Slovak population, thanks to which we can ensure the satisfaction of
nutritional needs in terms of the intake of important nutritional components, including iodine. However,
the consumption of fermented milk products is decreasing in the Slovak population. Since 2018,
consumption has dropped from 16.8 kg per person per year to 13.7 kg (Sitarova, 2023). This trend
clearly needs to be reversed.

Yogurt is generally considered an excellent source of quality protein, calcium, potassium and B
vitamins (Shah, 2007). It is a long-recognized dairy food commodity available in different textures, with
different fat content and flavours (Fazilah et al., 2018). Yogurt consumption is associated with
improved lactose metabolism, exhibits antimutagenic, anticarcinogenic and antihypertensive
properties, has a positive effect on diarrheal diseases, stimulates the immune system and alleviates
the symptoms of inflammatory bowel diseases (Shakerian et al., 2015). The number of studies
describing the importance of various nutrients and bioactive compounds in dairy products is constantly
increasing. In most European countries, the consumption of yoghurts made from cow's milk
dominates. A study by Vargas-Bello-Pérez et al. (2022) points out that 74% of the respondents
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declared that they regularly consume dairy products made from the milk of small ruminants, i.e. sheep
and goats.

The stated frequency was 1 to 2 times a week. The authors of the study found that consumers from
Mediterranean countries prefer sheep's milk products over goat's milk products, with more than 50% of
respondents considering them healthy.

For the production of yogurt, sheep's milk is an ideal input substrate due to its high protein content and
total dry matter content. It has a different texture, it is creamier (Balthazar et al., 2017). Compared to
cow's milk, it has a higher content of minerals, vitamins and fat (Raynal-Ljutovac et al., 2008). Sheep's
milk is characterized by higher concentrations of short- and medium-chain fatty acids (Raynal-Ljutovac
et al., 2008; Vagenas and Roussis, 2012). Of the polyunsaturated fatty acids, linoleic and a-linolenic
acid, as well as their isomers, are represented here (Recio et al., 2009). Sheep milk fat contains one of
the highest concentrations of conjugated linoleic acid (0.65 g per 100 g fatty acids; Revilla et al.,
2017). Mono- and polyunsaturated fatty acids in sheep's milk may contribute to the prevention of
cardiovascular diseases due to their antiatherogenic and antithrombogenic effects (Balthazar et al.,
2016). Short-chain fatty acids have been found to have no detrimental effect on blood cholesterol
concentrations (Huth and Park, 2012) and are harmless in terms of inflammation (Visioli and Strata,
2014). Drouin-Chartier et al. (2016) based on their research found that the harmful consequences of
consuming saturated fat from dairy products such as cheese, yogurt and others can be eliminated if
they are part of complex food matrices. The results of the study by Gazarova et al. (2023b) indicate
that the consumption of full-fat sheep's yogurt does not cause health complications and deterioration
of the lipid profile, inflammatory or anthropometric parameters in terms of fat content. Studies suggest
that the health risks of saturated fat must be assessed comprehensively and not individually. A
growing body of evidence suggests that postprandial responses are strongly influenced by the food
matrix (Thorning et al., 2017).

In relation to adiposity, consumption of milk and dairy products during adolescence showed a neutral
or reduced health risk (Dror, 2014). Similarly, the results of the meta-analysis of Lu et al. (2016) and
Wang et al. (2016) showed that dairy intake was associated with a reduced risk of obesity and
reduced body fat in children. Based on current knowledge, the consumption of full-fat dairy products is
no longer associated with obesity or excessive weight gain, but rather with the formation of fat-free
and active mass in the body (Gazarova et al., 2021).

Adipose tissue was previously considered an energy reservoir, but it is now clear that it has an active
role in systemic metabolism through the active secretion of adipokines and obesogenic hormones
(Gustafson et al., 2007; Hiuge-Shimizu et al., 2012). Adipose tissue is a metabolically active endocrine
organ. It is categorized into two main types as white adipose tissue, which stores energy in the form of
triglycerides, and brown adipose tissue, which is responsible for the release of energy during cold
exposure (so-called thermogenesis; Cannon and Nedergaard, 2004). White adipose tissue forms the
majority of adipose tissue in adults and is found mainly in subcutaneous areas and around internal
organs (visceral adipose tissue). The storage of fat in visceral depots makes obese individuals more
susceptible to health complications. It is evident that excessive visceral fat deposition is a key
phenotype associated with a cluster of metabolic abnormalities, including hypertension, atherogenic
dyslipidaemia, and impaired glucose tolerance (Després, 2012).

Visceral fat has a more significant negative impact on health than subcutaneous fat because it is more
biologically active, has a higher cell density, distributes more blood and is located near the portal vein,
resulting in an increased concentration of fatty acids that reach the liver (Matsuzawa et al., 1995).
Recent evidence from 2022 shows that the negative health effects of obesity come not only from
excess fat, but also from a decrease in its ability to respond to change (Sakers et al., 2022). If adipose
tissue cannot perform its normal storage and liporegulatory function, this can lead to the development
of metabolic deregulation with resulting insulin resistance and its cardiometabolic consequences
(Unger and Scherer, 2010). Visceral obesity increases cardiovascular risk by strengthening direct
(dyslipidemia, hypertension and hyperglycemia) but also indirect mechanisms. Adipose tissue
dysfunction causes an atherogenic pattern of secretion of adipokines, proinflammatory cytokines,
prothrombotic and vasoactive factors (van Gaal et al., 2006; Kléting and Bluher, 2014).

The aim of the work was to assess changes in selected anthropometric parameters related to body
composition and the risk of obesity after six weeks of consumption of full-fat yogurt made from sheep's
milk, depending on the pre-intervention values of visceral fat area.
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2  Material and methods
2.1 Characteristics of the participants and study design

The study was performed in accordance with the guidelines of the Declaration of Helsinki and
approved by the ethics committee (study protocol no. 031219 2019). Twenty women (aged 40-67
years) involved in the study expressed written consent to the terms of the study. The principle of the
study consisted in the daily consumption of full-fat yogurt made from sheep's milk for six weeks. The
compositions of the yogurt, as well as the methodical procedure, were described in more detail in
Gazarova et al. (2023b). For the purposes of this study, we divided the group of women according to
the pre-intervention values of the visceral fat area. This resulted in two groups of women, a group with
a visceral fat area below 100 cm? (7 participants) and a group of women with a visceral fat area above
100 cm? (13 participants). We evaluated the average energy intake from food, as well as the intake of
macronutrients and iodine using the software Mountberry — Nutrition & Fitness Software (2011;
Wellberry, s.r.o., Tuchyna, Slovak Republic).

2.2  Anthropometric parameters

Methodological details regarding anthropometric measurement are given in the previous publication
Gazarova et al. (2023b). The principle of body composition assessment consisted in using the method
of multi-frequency bioelectrical impedance analysis (MFBIA) using the device InBody 720 (Biospace
Co. Ltd., Seoul, Korea). As part of the assessment of body composition, we focused on circumference
and mass parameters, muscle, fat and fat-free mass, as well as index parameters derived from them
(Skrzypczak et al., 2007; WHO, 2008; 2020; DAPA, 2024). A VFA value of 100 cm? (Biospace Co.
Ltd., Seoul, Korea) was used as the key determinant and cut-off value of visceral fat area.

2.3  Statistical analysis

We used MS Office (Los Angeles, CA, USA) and XLSTAT to process the input data. For statistical
evaluation, we used the STATISTICA 13 program (TIBCO Software, Inc., Palo Alto, CA, USA),
specifically one-factor analysis of variance (ANOVA) and Fisher's post hoc test. The level of
significance was set at P <0.05.

3 Results and discussion

The key parameter for assessing changes due to the intervention was the area of visceral fat in the
participants at the beginning of the study. Based on the input data, the study group was divided into
two subgroups. The first group consisted of female volunteers whose VFA values did not exceed the
critical value of 100 cm?. It consisted of women aged 49.43+5.5 years, ranging from 40 to 56 years.
The second group consisted of women with initial VFA values above 100 cm?® with an average age of
56.77+7.5 years, ranging from 45 to 67 years. Detailed descriptive information is presented in Table 1.
We found significant differences between the groups in the case of age, basal metabolic rate, body
condition status, as well as in total energy intake and carbohydrate intake. The group of women with
over-limit VFA values was older, with a higher basal metabolic rate but not body condition status, and
overall a higher intake of energy, carbohydrates, fats and iodine, with the exception of proteins. For
women of this age, according to the Recommended Nutrition Doses for Population of the Slovak
Republic (Kajaba et al., 2015), the optimal energy intake is 8800 kJ, proteins 57 g, fats 72 g and
carbohydrates 306 g. According to the above, women with lower VFA values had insufficient intake of
energy and carbohydrates. Women with higher VFA values had energy and nutritional intake above
the limit on average.

Table 2 shows pre-post intervention values and changes in anthropometric parameters depending on
the distribution of women according to the initial VFA values. A six-week intervention consisting of
daily consumption of full-fat yogurt made from sheep's milk had no significant effect on the
anthropometric parameters of any of the studied groups (P >0.05). However, significant differences
were found between the groups in all anthropometric parameters, with the exception of the ratio of
total body water and fat-free mass, not only at the beginning of the study, but also after its completion.
The group of women with over-limit values of VFA had all the anthropometric parameters examined
higher.
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Table 1 Baseline characteristics of the study groups

VFA <100 cm? VFA >100 cm?
(n=7) (n=13) P-value

Parameters Units Mean |*SD |Min Max Mean |*SD |Min Max

Age years 49.43| 5.50 40 56 56.77| 7.50 45 67 <0.05
Height cm 165| 5.37 158 174 166| 4.60 160 173 ns
BMR kcal 1,352 54| 1,278 | 1,435| 1,490 82| 1,398 | 1,618 <0.001
SBt‘;fgscondi“O“ points | 74.00| 4.65| 65.00| 80.00| 64.15| 6.53| 52.00| 75.00 <0.01

Intake per day

Energy kJ 7,669 | 1,365| 3,735 9,468 11,111 | 3,409| 7,258 | 17,553 <0.05
Carbohydrates g 207 87 91 297 311 114 148 522 <0.05
Fats g 80.50 | 38.32 28 122| 99.39| 29.43| 36.70 129 ns
Proteins g 79.80 | 18.69 30 105| 77.35| 14.99| 52.70 102 ns
lodine Vo] 158.48 | 86.32 | 95.90 283 | 161.03| 79.34| 52.30 305 ns

Data are expressed as mean + standard deviation. ns — non-significant difference

Table 2 Pre-post intervention changes within and between groups

VFA <100 cm? VFA >100 cm?

Parameters Units | Pre-post | Mean |SD Min Max P-value |Mean |#SD Min Max P-value g_t\/egl'géow
dayO| 65.50| 3.28| 61.10| 70.80 89.34| 822| 7550| 100.00 <0.001

Weight kg 0.156 0.842
day42| 64.90| 3.06| 61.80| 70.80 89.42| 880| 75.00| 103.70 <0.001
dayO| 45.43| 2.50| 42.00| 49.30 51.84| 3.79| 47.60| 57.80 <0.01

Fat-free mass kg 0.522 0.986
day42| 45.17| 2.77| 40.80| 49.00 51.83| 4.13| 46.50| 59.40 <0.01
dayO| 82.74| 8.76| 71.75| 97.10 145.12 | 20.20| 11152 | 182.54 <0.001

Visceral fat area cm? 0.776 0.462
day 42| 82.05| 12.23| 71.96| 107.52 145.89 | 21.69| 108.88| 182.37 <0.001
Percentage of ” dayO| 3046| 5.25| 23.67| 40.63 0,780 41.69| 4.83| 34.74| 50.48 0.9 <0.001
body fat day42| 30.22| 5094| 2458| 42.30 41.73| 500| 33.92| 4956 <0.001
day0| 20.07| 4.36| 14.80| 28.80 37.50| 7.47| 27.10| 50.50 <0.001

Body fat mass kg 0.600 0.755
day42| 19.73| 4.85| 15.30| 30.00 37.58| 7.47| 26.80| 51.40 <0.001
Skeletal muscle @ dayO| 24.90| 1.32| 23.05| 26.93 0575 2854 | 241| 25.88| 32.46 0,854 <0.01
mass day42| 24.68| 153| 22.17| 26.80 2858| 259| 2535| 33.32 <0.01
Waist-to-hip dayO| 0.89| 0.03| 0.85 0.93 0.604 1.01| 0.04 0.94 1.08 0591 <0.001
ratio day42| 089| 0.03| 084 0.92 1.01| 0.05 0.92 1.10 <0.001
dayO| 24.18| 2.16| 22.11| 28.36 32.65| 4.29| 2566 39.31 <0.001

B%dy mass kg.m 0.169 0.817
index day42| 23.96| 220| 21.90| 28.36 32.69| 452| 2535| 40.76 <0.001
Waist day0| 85.70| 2.37| 82.70| 90.00 108.79| 8.28| 94.20| 123.60 <0.001

circumference cm 0.225 0.256
day42| 84.80| 3.68| 80.30| 91.10 109.60 | 9.05| 92.20| 124.30 <0.001
Hip dayO| 95.73| 3.43| 91.80| 102.20 108.07 | 5.23| 100.10| 114.80 <0.001

. ¢ cm 0.228 0.908
circumierence day42| 95.34| 3.03| 92.30| 101.60 108.10| 5.52| 99.90| 116.50 <0.001
Intra-cellular dayO| 20.63| 1.01| 19.20| 22.20 0402 23.42| 1.84| 21.40| 26.40 0,901 <0.01
water day42| 20.47| 1.19| 1850| 22.10 ' 2345| 1.97| 21.00| 27.10 ] <0.01
Extra-cellular day0O| 12.70| 0.85| 11.60| 14.00 0618 14.60| 0.92| 13.60| 16.10 0,782 <0.001
water day42| 12.64| 0.87| 11.50| 13.90 1456 | 1.05| 13.20| 16.30 <0.001
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day 0| 33.33 1.86| 30.80 36.20 38.02 2.73 35.00 42.10 <0.01
Total body water 0.464 0.962
day 42| 33.11 2.04| 30.00 36.00 38.01 2.99 34.20 43.40 <0.01
Total body day0| 73.36 0.15| 73.13 73.53 73.36 0.22 72.84 73.62 ns
water/Fat-free % 0.389 0.631
mass day 42| 73.31 0.22| 72.91 73.53 73.34 0.19 73.03 73.61 ns

Data are expressed as mean + standard deviation. ns — non-significant difference

As shown in Figure 1, women with optimal VFA values had significantly lower pre-post intervention
body weight (65.5+3.28 vs 64.91£3.06 kg, P <0.001), fat-free mass (45.43 +2.50 vs 45.17+2.77 kg, P
<0.01), body fat mass (20.07+4.36 vs 19.73+4.85 kg, P <0.001) and skeletal muscle mass
(24.90£1.32 vs 24.68+1.53 kg, P <0.01) compared to women with upper limit VFA values, as follows:
body weight (89.34+8.22 vs 89, 42+8.80 kg), fat-free mass (51.84+3.79 vs 51.83+4.13 kg), body fat
mass (37.50+7.17 vs 37.5817.47 kg) and skeletal muscle mass (28.541+2.41 vs 28.58+2.59 kg). When
assessing body composition, it is necessary to evaluate the share of individual components on body
weight, and not just their quantitative amount. As we mentioned, the values of FFM and SMM were
significantly higher in the group with a higher proportion of visceral fat. However, when evaluating the
proportion of these components of body composition in relation to body weight, it was shown that the
values of FFM% and SMM% were significantly higher in the group of women with a lower proportion of
visceral fat. Women with optimal VFA had pre-post values of FFM% 69.52+5.26 vs 69.79+5.96% in
the range 59.32-76.28 vs 57.63-75.36%; pre-post values of SMM% were 38.11+2.84 vs 38.13+3.29%
in the range 32.56-41.76 vs 31.31-41.00%. Women with over-limit VFA had pre-post values of FFM%
58.3114.84 vs 58.26+5.00% in the range 49.5-65.31 vs 50.43-66.07%; pre-post values of SMM%
32.0942.9 vs 32.1242.97% in the range 26.92-36.68 vs 27.5-37.06%. It clearly follows from the above
that the proportion of fat-free or muscle mass is higher in women with optimal VFA values, which is
also related to higher values of body condition status.

Figure 2 shows pre-post intervention values and changes in visceral fat area, percentage of body fat,
waist circumference, body mass index and waist-to-hip ratio in both groups. Even in the case of these
parameters, women with optimal VFA values had significantly lower values compared to women with
above-limit VFA values, as follows: VFA 82.74+8.76 vs 82.05+12.23 cm?, P <0.001; PBF 30.46+5.25
vs 30.2245.94%, P <0.001; WC 85.70+2.37 vs 84.80+3.68 cm, P <0.001; BMI 24.18+2.16 vs
23.96+2.20 kg.m'z, P <0.001; and WHR 0.89+0.03 vs 0.89+0.03, P <0.001. Women with above-limit
VFA values had the following values: VFA 145.12+20.20 vs 145.89+21.69 cm?; PBF 41.69+4.83 vs
41.73+5.00%; WC 108.79+8.28 vs 109.60+9.05 cm; BMI 32.65+4.29 vs 32.69+4.52 kg.m%; and WHR
1.01£0.04 vs 1.01+0.05. We can conclude that women with optimal VFA values only had optimal BMI
and WC values. The other parameters were increased, just like the women from the second group,
although only slightly.

We were interested in what quantitative changes occurred within groups and individual parameters,
and whether these changes differed significantly between groups. In most of the examined
parameters, there was a decrease in the group of women with optimal VFA values, but compared to
the second group, where the values mainly increased, there were no significant differences (P >0.05).
Differences in groups are presented in Table 3, and individual differences are expressed in Figure 3.
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Table 3 Pre-post intervention differences within groups

Inter-group

Parameters Units | Group Mean | *SD Min Max
P-value

VFA <100 cm?| -0.60 0.98| -2.40 0.70
Weight kg 5 0.218
VFA >100 cm?| 0.08 1.36| -1.30 3.70

VFA <100 cm?| -0.26 1.00| -1.20 1.50
Fat-free mass kg 5 0.665
VFA >100 cm?| -0.01 152| -2.20 2.80

5 VFA <100 cm?| -0.68 6.10 -9.51 7.52
Visceral fat area cm 5 0.579
VFA >100 cm 0.77 3.65 -3.25 7.18

VFA <100 cm?| -0.24 2.17 -3.62 1.83
Percentage of body fat % 5 0.757
VFA >100 cm 0.04 1.15 -2.30 1.59

VFA <100 cm?| -0.34 1.64 -3.10 1.30
Body fat mass kg 5 0.543
VFA >100 cm 0.08 0.96| -2.30 1.10

VFA <100 cm?| -0.22 0.61| -0.88| 0.79
Skeletal muscle mass kg 5 0.434
VFA >100 cm 0.04 0.86| -1.19 1.60

VFA <100 cm?| 0.00 0.02| -0.04 0.02
Waist-to-hip ratio - 5 0.284
VFA >100 cm?| 0.01 0.03| -0.03 0.05

, |VFA<100 cm®| -0.21 0.36| -0.89 0.27
Body mass index kg.m 5 0.227
VFA >100 cm 0.03 0.52 -0.48 1.45

VFA <100 cm?| -0.90 1.76 -2.90 1.20
Waist circumference cm 5 0.091
VFA >100 cm 0.81 2.44 -2.40 5.00

VFA <100 cm®| -0.39 0.76| -1.70 0.50
Hip circumference cm 5 0.300
VFA >100 cm 0.03 0.94| -1.00 2.40

VFA <100 cm?| -0.16 0.46 -0.70 0.60
Intra-cellular water 5 0.485
VFA >100 cm 0.02 0.66 -0.90 1.20

VFA <100 cm?| -0.06 0.29 -0.40 0.50
Extra-cellular water 5 0.916
VFA >100 cm®| -0.04 0.49 -0.80 0.90

VFA <100 cm®| -0.21 0.72| -0.90 1.10
Total body water 5 0.638
VFA >100 cm”| -0.02 1.13| -1.60 2.10

2
Total body water / Fat-free , |VYFA<lOOcm’| -005| 046] -024] 020 0635

mass VFA >100 cm?| -0.02 0.15| -0.20 0.23

Data are expressed as mean + standard deviation. ns — non-significant difference
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Fig. 3 Individual pre-post intervention differences of specific anthropometric parameters in participants

Data are expressed as follows: weight in kg; fat-free mass (FFM) in kg; visceral fat area (VFA) in cm?;
percentage of body fat (PBF) in %; body mass index (BMI) in kg.m'z; waist circumference (WC) in cm

The results of several studies indicate that, from a longer-term perspective, consumers who limit their
milk fat intake have a higher body weight gain than consumers of full-fat dairy products (Kratz et al.,
2013; Sayon-Orea et al., 2015). Rautiainen et al. (2016) also reached similar results on a sample of
more than eighteen thousand women older than 45 years. Higher frequency of full-fat dairy
consumption was associated with lower levels of weight gain in these women. Feeney et al. (2017)
found that a higher rate of milk consumption was associated with a reduced body mass index in favour
of muscle mass and against body fat. Similar favourable results were reported by Romaguera et al.
(2011) and Faghih et al. (2011) in the case of changes in waist circumference and waist-to-hip ratio. A
diet with a higher proportion of milk led to a greater decrease in waist circumference and waist-to-hip
ratio values. In relation to fat mass, it is assumed that a higher intake of calcium can reduce
lipogenesis and increase lipolysis through hormonal regulation (Zemel, 2005), but also affect the
absorption of fatty acids from the digestive tract (Vaskonen, 2003). Milk proteins have an insulinotropic
effect and support the feeling of satiety (Veldhorst et al., 2008). For this reason, they can be a suitable
dietary means for reducing body weight. The consumption of dairy products has recently been
associated, among other things, with the reduction of blood pressure and LDL cholesterol, as well as
with the prevention of type 2 diabetes (Tunick and Van Hekken, 2015). Gazarova et al. (2023a, 2023b)
and Kopcekova et al. (2022) found that the daily consumption of full-fat sheep's or cow's yogurt, as
well as full-fat cow's milk, during six weeks did not cause a deterioration of the health status, nor a
deterioration of the lipid profile, glucose tolerance, inflammatory and liver markers, or anthropometric
parameters.

When predicting various health risks, the assessment of the amount of body fat and its distribution in
different areas of the body is of great importance (Mangla et al., 2020). On the one hand, the weight
and proportion of adipose tissue are essential components of body composition assessment (Piqueras
et al., 2021), on the other hand, the results of studies in different population groups indicate that the
negative impact on health and survival is associated not only with an excessive amount of adipose
tissue, but primarily with lower muscle mass (Bosy-Westphal and Muller, 2021). An increase in
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adipose tissue can be accompanied by a loss of muscle mass, which leads to sarcopenia, or
sarcopenic obesity (Donini et al., 2022).

There is a direct correlation between body weight and muscle mass. It is related to the anabolic action
of the body weight load on the musculoskeletal system. Obese adults have, on average, greater
skeletal muscle mass than normal-weight or lean individuals of the same age and sex. These
differences are the result of muscle mass anabolism and hypertrophy induced by the burdening effect
of higher body weight associated with obesity. In this context, however, attention should be drawn to
the findings that the amount and proportion of muscle mass must be strictly distinguished. While the
amount of muscle mass increases with the risk of obesity, the proportion of muscle mass in body
weight, on the contrary, decreases. Moreover, compared to non-obese individuals, obese individuals
have on average a greater total daily energy expenditure related to a higher resting metabolic rate,
which correlates with their increased skeletal muscle mass (Gazarova et al., 2022a). These
statements are also consistent with our results.

Skeletal muscle mass is the largest organ in an adult. It is a storehouse of free amino acids, which
play a key role in various disease states, stress and body defense (Evans, 1997). It participates in the
regulation of glucose in the blood and ensures energy expenditure to a considerable extent. Physical
inactivity leads to muscle atrophy (Miyazaki et al., 2008). After the age of forty, skeletal muscle
declines at a rate of approximately 5% every 10 years, with approximately 30% in the elderly (Rolland
et al., 2008). Both the size and number of muscle fibers decrease with increasing age (Reeves et al.,
2006). It has been reported that after age 50, muscle mass declines by approximately 1-2% per year,
but strength declines by 1.5% per year and accelerates to 3% per year after age 60 (Evans, 1997).
These values are higher in sedentary individuals and twice as high in men compared to women
(Gallagher et al., 1997).

Body mass index depends on weight contributed by total body mass, including muscle mass, and not
just fat mass, as seen in people with a higher proportion of muscle mass (Miller et al., 2016). A high
BMI due to greater fat stores is a risk factor for muscle loss in postmenopausal women, as excessive
accumulation of fatty acids around muscle fibers can impair muscle function and thereby reduce
muscle quality (Rolland et al.,, 2009). Age-related increases in fat mass generally precede loss of
muscle mass (Baumgartner et al., 1998), but the reverse is also true. Loss of muscle mass results in
lower physical activity, resulting in reduced energy expenditure, fat gain, and obesity (Rolland et al.,
2009).

Indicators of central adiposity are good indicators of visceral adiposity (Lam et al., 2015). Among these
indicators, waist circumference is considered the best, presenting an excellent correlation with
abdominal adiposity; and subsequently with cardiovascular diseases and type 2 diabetes (Cornier et
al., 2011). Visceral adiposity is associated with higher metabolic morbidity and mortality due to higher
levels of inflammatory processes compared to adiposity occurring elsewhere in the body (Yu et al.,
2019).

In recent years, with the exception of Slovakia and other European countries, a decrease in the
consumption of milk and milk products has been observed worldwide, mainly in connection with the
increasing age of consumers and the presence of lactase insufficiency, or as a result of environmental
factors or alternative methods of nutrition (Leclercq et al., 2009; Quann et al., 2015). Current trends in
alternative nutrition and the increased prevalence of health problems related to the consumption of
milk and milk products and their specific ingredients result in an increasingly extensive restriction of
their inclusion in the diet plan. Consumers avoiding milk and dairy products were driven to this dietary
behaviour by fear of the sustainability of dairy food production. Forty-one percent of the respondents
perceived the negative impact of such production on the environment. From a health point of view,
twenty-five percent of respondents believed that the consumption of dairy products should be avoided
in order to limit the intake of saturated fatty acids (Bouga et al., 2018). In the survey GaZarova et al.
(2022b), however, it was shown that milk and milk products are still in demand among Slovak
consumers, who prefer cow's milk and semi-fat or full-fat milk. In terms of fat content, the respondents
prefer those with a minimal degree of processing and with a normal fat content. The menu also
includes dairy products, especially hard cheeses, yogurts and other sour milk products, the
consumption of which has a decreasing tendency and it is necessary to reverse this trend. The
favourable results of several weeks of consumption of full-fat yogurts made from sheep's milk could
also contribute to this.
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4  Conclusions

The results of our current and previous work confirmed that the daily consumption of full-fat yogurt
made from sheep's milk during six weeks did not cause a deterioration in the health status of
consumers, whether biochemical, somatic, anthropometric parameters or inflammatory markers were
evaluated. Based on the aim of this work, we can state that the consumption of full-fat yogurt did not
fundamentally affect anthropometric parameters and body composition in consumers with optimal and
above-limit values of visceral adipose tissue. In none of the investigated groups was the deterioration
of the observed parameters confirmed. For this reason and in this context, we can recommend the
consumption of yogurt with a natural fat content and made from sheep's milk for moderate
consumption to all types of consumers.
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