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Abstract
Introduction: Long-maturing cheeses are gaining more followers lately. Their sustainable
inclusion in the daily diet, in view of their nutritional values and the best source of
bioavailable calcium, brings them the recommendations of doctors, dieticians.
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The aim of the study is evaluation of factors influencing the consumption of aged cheeses
among people associated with medical community.
Material and methods: Material used in the epidemiological analysis is the results of survey
conducted on group of 204 young adults aged 18-24 rating factors influencing the
consumption of long-maturing cheeses among the students of medical universities.
Results: The survey carried out indicates that 35% of people surveyed do not distinguish
long-maturing cheeses from regular cheeses. Of the people surveyed, 47.1% have answered
that their cheese purchasing is influenced by the product’s appearance and that irregular holes
and natural colour present in cheese are signs of high quality. Simultaneously, 35.3% of the
respondents believe that the higher price of long-maturing cheese dissuades them from
purchasing such products.
Conclusion: The conducted survey suggests that the main factors influencing the
consumption of long-maturing cheeses in the medical community are: level of knowledge of
health benefits, pricing, outer appearance of the product, and the degree of popularization of
healthy nutrition. Yet still a significant percentage of respondents seem not to see the benefits
of its consumption, suggesting a need for further education of people in terms of principles of
nutrition, and advertising campaigns showing the importance of consumption of dairy
products.
Keywords: long-maturing cheeses; benefits of cheeses’ consumption; medical community

Introduction
Cheeses are a basic component of the diet among the inhabitants of the world. Their history
goes back to ancient Anatolia, where milk was transported in flasks made of lamb stomachs.
With the use of shaking and high temperature, it was susceptible to the fermentation process,
leading to the formation of cheese mass, which was collected and stored in characteristic
baskets [1]. Cheese, due to the method of coagulation, can be divided into rennet, acid and
acid - rennet [2]. Considering the period of aging and maturing, they are divided into shortterm and longer-ripening ones. Long-maturing cheese differs in water content, which affects
their variable consistency and hardness [2]. The milk used to produce this type of products
must have a normalized fat content [3] and go through the standardization of quantitative and
qualitative parameters. After the pasteurization process, it is fermented by adding sourdough.
Subsequently, after adding the rennet, a curd is obtained, the maturity of which is determined
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by the so-called "Scrap test". A properly formed curd is cut and subjected to subsequent
processing that leads to the formation of grain [4], which ultimately undergoes forming,
pressing and salting. Depending on the length of aging, long-maturing cheese varies in terms
of the taste, the smell and the consistency itself.
In recent years, a gradual increase in the production and consumption of long-maturing
cheeses has been observed [1]. This also applies to Poland, where consumption fluctuates
between 12-13kg per person annually. This phenomenon can be associated with the growing
dairy market, as well as the growing popularity of health and taste values of aged cheeses.
They are one of the few wholesome food products available for sale. They have the greatest
amount of available calcium, and 50g of cheese can cover 40% of its daily consumption [5].
In addition, they are valued for the rich resources of lipophilic antioxidants, including: CLA,
α-tocopherol, vitamin A, D3, β-carotene, coenzyme Q10, which despite their small presence
play a synergistic role in silencing inflammation [6]. They are involved in the inhibition of
lipid oxidation, which shows antiatherosclerotic effects and slows down the process of
atherosclerotic plaque formation [7].

On the other hand, many concerns are raised regarding the high cholesterol content of highquality cheeses and the associated increased cardiovascular risk. However, these conditions
are not only due to the presence of cholesterol, but are associated with inflammatory changes
in the blood vessels caused by excess starch, sugars and trans isomers [8]. Cholesterol itself is
necessary to satisfy the basic functions of the cell — the construction of the cell membrane, it
is also part of the myelin involved in neurotransmission. It also participates in modulating the
function of G-protein-coupled receptors that transmit signals through the plasma membrane
[9] and is involved in the synthesis of bile acids and certain hormones.
Long-maturing cheeses are a source of easily absorbable folates, including 5-methyl-TH4folates, used to repair damaged proteins and DNA, as well as in the processes of myelination
of nerve fibers [10]. They are expected to play a significant role as supplements that inhibit
the development of neurological diseases. Matured cheeses may contain up to 100μg of
bioavailable folates in 100g [11]. Folate compounds may reduce the severity of migraine
attacks, chronic headaches, usually in combination with pyridoxine [12]. The health benefits
138

of maturing cheeses, regulating the nervous system, are similar to other products of the dairy
industry, including milk, which is considered one of the richest sources of folates [11].
The aim of the study is evaluation of factors influencing the consumption of aged cheeses
among people associated with medical community.
Material and methods
The study was conducted in 2019 using a proprietary online questionnaire. The participation
of the respondents was voluntary and anonymous. The questionnaire was addressed to the
medical community, with particular emphasis on medical students (70% from Medical
University in Lublin, 17% from Medical University of Warsaw, 13% from University of
Warmia and Mazury in Olsztyn), because they are likely to have comprehensive knowledge
of the principles of healthy and rational nutrition. The diagnostic survey contains 24
questions, both single and multiple-choice, regarding factors affecting the consumption of
long-maturing cheeses in a group of people associated with medical fields. 204 people
responded to the questions asked in the questionnaire, consisting of 51% women and 49%
men, in the age group 19-24 with an average age of 22 years (±1,16) and a median of 22.
Results
In the first part of the survey, the respondents were asked about the criteria they follow when
buying cheese. As many as 47.1% of respondents indicated that their choice is correlated with
the appearance of the product, and irregular holes and a natural colour are a determinant of
high quality for them. A significant percentage of pollsters — 23.5% are willing to pay more
per kilogram of cheese, declaring that the higher price of the product results, according to
respondents, from the fulfillment of quality standards by the manufacturer. On the other hand,
9.8% of people answered that they do not want to overpay for "regular" cheese and quality
class concerns are not significant for them. The last group of respondents — 19.6% pays
attention to the composition of the cheese, analyzing its label and the content value of
individual nutrients (Graph 1).
The next step was to determine the frequency of consumption of yellow cheeses among the
group subjected to the survey. The results showed that the highest percentage of respondents
consumes cheese twice a week (29.4%), while the smallest — five times a week. There were
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no persons who did not eat cheese at least once a week, as well as people consuming cheeses
six days a week (Chart 2).
The next issue that was raised during the survey was the knowledge of the differences
between short-maturing cheeses and long-maturing cheeses and the awareness of
technological differences in their production process. As many as 64.7% of the respondents
indicated that they know what are the various stages of cheese making, both short and longmaturing. On the other side, 17.6% of the respondents were not aware of these differences.
For the next 17.6%, long maturing cheeses were associated with blue cheese.
An important aspect of the study on factors affecting the consumption of long-ripening
cheeses was the query of respondents for the best bioavailable source of calcium. The largest
number of respondents (33.3%) considered that to be long-maturing cheese, 21.6% indicated
milk, 17.6% thought it was cottage cheese, while 11.8% were convinced of the value of kefir,
buttermilk and yoghurt. The rarest response in the questionnaire was fish and leafy green
vegetables — 2% each (Chart 3).

The respondents were also asked about spermidine — one of the polyamines found in few
food products — and about their knowledge of its widespread use. From among the group of
medical students surveyed, only 9.8% heard about its pro-health qualities, while 90.2% did
not.
Another question that was addressed to the respondents concerned the knowledge of the
influence of long-ripening cheeses on the risk of osteoporosis. Over half of the respondents —
51% responded that long-maturing cheeses inhibited the development of osteoporosis and
reduced the probability of its occurrence. As many as 45% did not have an opinion on this
subject. The remaining part of the surveyed believed that long-ripening cheeses increase the
risk of osteoporosis or have no scientifically proven influence — 2% each (Chart 4).
Another important aspect of the study was to learn the health concerns of respondents that
prevent them from eating long-ripening cheeses. Among them, 58.8% do not indicate any
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factors discouraging them from purchasing long-maturing cheeses, 9.8% are afraid of
complications in the form of acceleration of atherosclerotic processes, another 9.8% have
doubts whether the cheeses, which are a rich source of fats, do not contribute to the
development of obesity , and the remaining 9.8%, due to the drugs taken, must limit the
consumption of products rich in cholesterol and fat. Among the respondents there were also
people who, due to their traditionalism and them being used to traditional short-ripening
cheeses, were sceptical about shopping for long-ripening cheeses — 23.5% of all respondents
(Chart 5).
An important issue that divides respondents into groups is the price they are able to pay for
the kilogram of cheese. Among them, 35.3% believe that the higher price of long-ripening
cheeses, as compared to cheeses with short period of maturity, discourages them from
purchasing such products. In the group of 204 people surveyed, 39.2% declared that they are
able to spend 16-25 PLN per 1kg of cheese, 33.3% of respondents — 26-35 PLN, 19.6% of
respondents — 36-50 PLN, 5.9% — over 50 PLN, and the remaining 2% may spend a
maximum of 15 PLN (Chart 6).
The next question, which was asked to the respondents, concerned the availability of longripening cheeses in stores near their place of residence. As many as 92.2% of the respondents
indicated that this type of product is available for purchase in their immediate vicinity, while
7.8% of them replied in the negative.
In the penultimate question, respondents were informed about positive effects of longripening cheeses and had to indicate the most surprising one. The most common response,
chosen by 42% of respondents, was that consumption of long-maturing cheeses improves
mood, reduces tension and anger. As many as 34% were most surprised by the reduction of
inflammatory processes, including inflammatory bowel states. Less surprising effects of
cheeses consumption according to the surveyed were: inhibition of bloating and influence on
maintaining the proper pH of the vagina — 12% of all responses; reduction of the allergy
occurrence, due to the presence of probiotics and vitamin D — 8%; prevention of liver fibrosis
— 4%.
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Long-maturing cheeses contain the highest amount of total cholesterol of all types of cheese.
The last important aspect that was raised in the survey was the respondents' indication of the
product with the highest content of cholesterol. The most common response was cheese-like
products — 56.9%, followed by short-ripening cheeses — 21.6%, longer-ripening cheeses —
13.7%, and curd cheese — 7.8%.
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Chart 2. The frequency of consumption of yellow cheese by respondents during the week
Chart 3. The best available source of calcium in food products according to subjects
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Discussion
The study showed that the main factors influencing the consumption of high-ripening cheeses
in the medical environment is the respondents' knowledge about the health benefits they
generate, the product price proposed by the producers, the external appearance of the cheese,
and the degree of popularization of healthy nutrition. A significant part of the surveyed group,
as many as 35%, is not aware of the differences between short and long-maturing cheeses.
Respondents showed only superficial knowledge about the health benefits of incorporating
into the diet products rich in antioxidants, calcium, unsaturated fatty acids – such as in longmaturing cheeses. According to recent studies, long-ripening cheeses are the most expensive
source of calcium among dairy products [5].
One of the objections against the consumption of long-ripening cheeses concerns their high
lipid content as well as total cholesterol. This aspect was explored by Rita Nilsen, who
conducted research on a group of 153 people, analyzing the effect of Gamalost cheese and
Gouda type cheese with 27% fat content on cholesterol level [13]. In people with metabolic
syndrome who consumed Gouda-type cheese for a long time, a decrease in total cholesterol
was observed, compared to the control group, as well as a significant decrease in triglycerides.
In the Gamalost-consuming group, with high baseline total cholesterol, a decrease of total
cholesterol was observed with respect to the control group. Other researchers have noted that
cheese intake is associated with a reduction in the prevalence and incidence of metabolic
145

syndrome [14, 15]. On the other hand, some dietary guidelines recommend the complete
elimination of fat-rich dairy products [16] from the diet, while others require them to be kept
to a minimum [17].
Long-maturing cheeses contain a significant amount of tyramine, which may interact with
sympathomimetic drugs, increasing the risk of hypertensive crisis. A similar effect may occur
when using MAO-B inhibitors in combination with levodopa. However, some MAO-B
inhibitors, including Deprenyl, can be used safely in a dose not exceeding 10mg / day in
combination with products containing tyramine [26].
Studies published in recent years place a lot of hope in spermidine – the same polyamine as
the one found in human seed – which can also be found in long-ripening cheese. In addition to
spermidine, long-maturing cheese also contains spermine and putrescine [18, 19] (Chart 7).
The higher content of putrescine in long-ripening cheeses [20], compared to cheeses with a
short aging period, is the result of fermentation processes. These polyamines play a significant
role in the regulation of cell growth and proliferation, and control cellular apoptosis [21]. In
addition, they participate in the prevention of neurodegeneration and stimulate
neuroprotective effects, protecting against locomotion disorders and memory loss. They
inhibit the neurotoxic effect of α-synuclein [22] and stimulate axonal regeneration [23]. Other
properties of polyamines include cardioprotective activities. Spermidine contained in cheese
may increase the bioavailability of arginine, due to the lack of necessity of endogenous
conversion of arginine to spermidine, which in turn may increase the production of
vasodilating nitric oxide. This leads, inter alia, to the reduction of hypertension and to the
reduction of the risk of cardiovascular events occurring [24]. Spermidine potentially plays a
role also in the case of inhibiting the formation of certain types of cancer, including HCC. It
reduces the extent of liver fibrosis and reduces the incidence of hepatocellular carcinoma [25].

Many diseases of civilization can be prevented through a proper lifestyle, the component of
which is an appropriate and conscious diet, rich in products of the dairy industry. An essential
initiative is the introduction of basic activities that will promote healthy behaviours not only
among the representatives of medical fields, but also on a larger scale, covering the entire
Polish society. These include trainings and educational campaigns within schools, colleges
and other education units, building and propagating pro-health views from an early age.

146

Considering the pathophysiology of many diseases and the combination of certain drugs with
food products, efforts aimed at implementing elements of a rational and valuable diet into the
programs of studies at medical universities should be intensified, without excluding or
rejecting the achievements of natural medicine that place great emphasis on correct nutrition.
On the other hand, planning and rationalizing nutrition often requires more financial and time
expenditure, which may explain some resistance to full dissemination of the principles of
healthy nutrition among medical students. The incorporation of long-maturing cheeses into
the daily diet brings many benefits, however their consumption in excessive amounts may
have a negative impact on the overall health condition, which is why further scientific
research is recommended.

Chart 7. Mean polyamine (putrescine, spermidine, and spermine) content in each food group
according to the developed database. Number of foods included in each group: fruits (29),
vegetables (46), bread (14), meat (55), cheese (19),and potato (6).
Source: Atiya Ali, M., Poortvliet, E., Strömberg, R., & Yngve, A. (2011). Polyamines in
foods: development of a food database. Food & Nutrition Research, 55.
https://doi.org/10.3402/fnr.v55i0.5572
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Conclusions
The main factor affecting the consumption of long-ripening cheeses is their price, which is set
by the producer taking the production costs into account, which are higher in the case of longripening cheeses. However, still a significant percentage of respondents do not see the
benefits of their consumption, which requires educating the population in terms of nutrition
and conducting advertising campaigns, which promote consumption of dairy products. Lack
of knowledge and awareness about long-maturing cheeses prevents the popularization of these
products in the medical environment and is a factor inhibiting their consumption.
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