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Abstract

The role of prophylactic and social awareness of the impact of UV radiation on 
the skin and human body is one of the basic elements of pro-health behavior. 
The scope of the paper is interdisciplinary joining the fields of management 
and health sciences. The aim of the article is to analyze the organization, ma-
nagement functions and social awareness of coordinating health prophylactic 
of care for patients in terms of their exposure to UV radiation. The methods 
and materials used are a survey and questionnaire, conducted with the respon-
dents constituting the research group, which made it possible to collect data 
from the subjective survey and obtain information on the applied prophylactic 
measures. The structure of the paper consists of posing the cognitive problems 
and questions, the literature review, the description of results, discussion, and 
conclusions. 
Key words: organization of prophylactic of UV radiation, management of 
prophylactic of UV radiation on the skin, impact of UV radiation on the skin, 
pro-health skin protection of skin.
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Introduction

The role of prophylactic and social awareness of the impact of UV ra-

diation on the skin and human body is one of the basic elements of pro-

-health behavior. Skin damaged by harmful ultraviolet radiation, emitted 

both during exposure to solar radiation or in the solarium, as well as can-

cerous skin lesions resulting from this process are an increasingly com-

mon problem in patients visiting doctors of many specialties, including 

dermatologists, oncologists, primary healthcare doctors, aesthetic me-

dicine specialists and cosmetologists. The creation of a competent and 

holistic care system for these patients seems to be a significant problem 

in health care. The organization and management of this process is an un-

derestimated element of prophylactic. Effective organization and mana-

gement of prophylactic contributes to the improvement of the health of 

the society.

The aim of the article is to analyze the organization, management 

functions and social awareness of coordinating health prophylactic of 

care for patients in terms of their exposure to UV radiation.

Research question about the usefulness of the concept of management 

functions for the organization of health prophylactic has been posed.

The method used is a questionnaire, conducted with the respondents 

constituting the research group, which made it possible to collect data 

from the subjective survey and obtain information on the applied pro-

phylactic measures.

Literature review

Management functions in prophylactic
Prophylactic is an area of pro-health activity that is part of medical scien-

ce, yet the organizational component seems to play a fundamental role. 

It seems useful to use basic management functions in the organization of 

care over this group of patients. Therefore, one can refer to the classics 

of management science. First three management functions were deve-
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loped in 1909 by Henri Fayol (1841–1925) and published in “L’exposee 

des principles generaux d’administration” [1]. They were modified many 

times, although they still remain in the canon of management theory and 

practice [2,3,4]. They make it possible to improve the functioning of an 

organization by arranging the stages of its activity and are universal, re-

gardless of the type of organization [5]. They are also included in the ca-

non of management methodology, especially in relation to the so-called 

Pragmatic management methods [6]. These include planning, organizing, 

coordinating, leading and controlling each process [7]. The first stage is 

planning, which should become the starting point for the next steps. It al-

lows to define the goals to be achieved, describe the necessary resources, 

both in terms of human and financial needs, and define the scope of moni-

toring and controlling needed during the implementation of the adopted 

plan. The second stage consists of organizing the process in such a way 

as to enable its efficient implementation through an appropriate divi-

sion of tasks among individual employees, as well as the development of 

an appropriate organizational structure. The third stage, i.e. leadership, 

consists of modifying the attitudes of medical personnel by section ma-

nagers in such a way that they achieve the goals. The fourth stage allows 

to control and check whether the goals set in the planning process have 

been achieved. Thanks to this last phase, it is possible to identify errors, 

as well as to indicate the possibilities of better performance of planned 

tasks in the future. It can be argued that the prevention of the impact of 

UV radiation on human skin should be carried out as a management pro-

cess characterized by individual phases: planned organization, consistent 

management and conscious control [9].

The effect of ultraviolet radiation on the human body
Ultraviolet radiation, due to its biological impact, can be divided into three 

basic ranges of wavelengths: UVA, UVB and UVC [10]. The UVA band is in 

the range from 315 to 400 nm, accounts for about 95% of radiation and is 

the longest of the low energy wavelengths. It almost entirely penetrates 

the ozone layer and reaches the ground. This radiation easily penetrates 
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the epidermis and penetrates deeper, reaching the layers of the dermis. 

UVA radiation does not cause erythema, although it contributes to the 

formation of a tan, and its undesirable effects become visible only after 

many years [11]. It contributes to photoallergic reactions, is responsible 

for the photoaging process, facilitates the formation of freckles, disco-

loration and skin cancer [12]. Long-term exposure to this type of radia-

tion may contribute to oxidative stress and increased damage to cellular 

structures, including DNA [13]. UVB radiation ranges from 280 to about 

320 nm, has a much shorter wavelength, but greater energy compared to 

UVA. Most of this radiation is retained by the ozone layer, and its intensity 

varies depending on weather conditions, season and time of day [14]. Unli-

ke UVA, UVB rays do not penetrate into the deeper layers of the skin, but 

only reach the basal layer of the epidermis. They contribute to the forma-

tion of solar erythema and even skin burns. They also have a great impact 

on the formation of wrinkles, accelerate photoaging and the development 

of skin cancer. In appropriate doses UVB radiation also has a positive ef-

fect on the human body, as it causes photoactivation of vitamin D3 in the 

epidermis, which is necessary for the proper functioning of the human cal-

cium and phosphate metabolism [15]. UVC radiation is in the range of 200 

to 280 nm, it has the shortest wavelength but the highest energy. Due to 

the wavelength range corresponding to the full absorption of biological 

compounds such as nucleic acids, i.e. RNA and DNA, it is deadly for all li-

ving organisms. It leads to burns and cell mutation [16]. Due to the dange-

rous effects of excessive exposure to ultraviolet radiation and insufficient 

awareness of its dangerous consequences, a UV index has been created, 

which has been approved by the World Health Organization, the World 

Meteorological Organization, the International Commission on Non-Ioni-

zing Radiation Protection and the United Nations Environment Program. 

A UV index of 1 corresponds to a radiation intensity of 0.025 W m-2; 

when the index reaches the value of 4, the UV intensity is 0.1 W m-2. In 

Poland, two specialized research centers are responsible for monitoring 

the intensity of ultraviolet radiation. The first is the Central Geophysi-

cal Observatory of the Institute of Geophysics of the Polish Academy of 
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Sciences in Belsk, which has been making measurements with the use of 

equipment to capture the spectrum responsible for the formation of ery-

thema on the skin since 1975. The reports show that the average level of 

UVB radiation increases year by year, which is caused by changes in the 

structure of the ozone layer in the stratosphere and a reduced concentra-

tion of atmospheric aerosols [17]. The other center belongs to the Insti-

tute of Meteorology and Water Management in Warsaw and is located 

in Legionowo. The measurements have been carried out here since 1993 

with the use of specialized radiometers at the stations in Legionowo, Łeba 

and Zakopane [18]. The climate studies enable the creation and sharing of 

aggregate maps [19] describing the current or average UV index at a given 

place and time [20].

Sunbathing as an unhealthy behavior
The fashion for tanned skin was introduced to Parisian salons in the 

20th century by designer Coco Chanel (1883–1971). During her fashion 

shows, models distinguished themselves with evenly tanned skin [21]. At 

that time, tanned skin was a synonym of health, good condition, beauty 

and high social status. In 1975, the American dermatologist Thomas B. 

Fitzpatrick created a six-level classification of skin phototypes, including 

the tendency to sunburn. Skin damaged by harmful ultraviolet radiation 

emitted both during exposure to sunlight and in a solarium, as well as 

skin changes resulting from this process, have become a common symp-

tom found in many specialist offices. The characteristic features of UV-

-damaged skin are its dehydration, dryness, hyperkeratosis, roughness, 

irritation, numerous disorders of biochemical processes in cells and acce-

lerated aging with its early signs. The skin exposed to cyclic radiation has 

the features of mature, dry and sensitive skin at the same time [22]. Ul-

traviolet radiation also has an extremely detrimental effect on children’s 

health. Infants and young children have immature skin that does not yet 

perform all its functions. Contrary to the skin of an adult human, the epi-

dermal layers in children are thinner, the granular layer is not coherent, 

but broken, the cells of the spinous layer are characterized by a smaller 
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number of intercellular connections, which makes them more loosely ar-

ranged. The basal layer contains a small amount of melanocytes, insuffi-

cient to impart adequate color and protect the skin from ultraviolet ra-

diation. Children are more often exposed to high concentrated doses of 

solar radiation because they spend more time outdoors and do not pro-

tect their skin with creams [23]. Moreover, children’s skin is able to ab-

sorb a greater dose of UV radiation in a shorter time, which accumulates 

throughout their lives and contributes to the development of non-mela-

nocytic and malignant skin neoplasms, including melanoma [24]. Sunburn 

is damage to the skin caused by excessive exposure to harmful UVA and 

UVB rays. During long-term sunbathing, ultraviolet radiation with a wa-

velength of 250–297 nm (UVB) is absorbed by the stratum corneum and 

the epidermis. The first visible sign of skin damage is redness. The resul-

ting erythema is a sign of skin warming and dilation of blood vessels in 

the dermis. The erythematous process can be divided into three stages: 

latency, build-up and recovery. The latency stage lasts from 2 to 6 hours 

after the end of exposure and consists in the denaturation of proteins in 

the cells of the spinous layer. The build-up stage becomes apparent be-

tween 6 and 24 hours after exposure to ultraviolet radiation. It is based 

on the production of histamine by damaged skin cells. By penetrating into 

the dermis, it contributes to the dilation of blood vessels and increases 

the permeability of capillaries. Plasma accumulates in the intercellular 

space, which is visible in the form of edema, and blisters filled with serum 

fluid appear [25]. The third stage takes place at different times and lasts 

from several hours to several days [26]. The amount of melanin in the 

skin and the tendency to burns varies depending on the latitude and race 

[27]. During the build-up phase, damaged cells – sunburn cells – appear 

in the skin. These cells are contracted, the cell nucleus is visibly reduced, 

while the cytoplasm stains red. Inside one can see lumpy filaments, mela-

nin granules and lysosomes. The p53 protein responsible for identifying 

and destroying cells changed by ultraviolet radiation is activated. Long-

-term exposure may damage the p53 protein, disrupt the apoptotic cycle, 

uncontrolled proliferation and mutation of cells, which may contribute 
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to the development of melanoma [26]. Long-term and cyclical exposure 

of the skin to harmful solar radiation may contribute to sunburn, which, 

unlike erythema, is more dangerous and causes serious complications 

[28]. Sunburn can be classified into three basic degrees. The first degree 

is the most common and covers only the epidermis, the skin is red and 

tender in this case. Symptoms usually disappear after a few days, the da-

maged epidermis peels off. The second degree includes the epidermis and 

dermis. There is swelling, blisters filled with serous fluid, and fever. In this 

case, partial epidermal necrolysis may occur, and scars may remain when 

symptoms subside. The third degree of sunburn involves the epidermis, 

dermis and subcutaneous tissue. Due to the depth of damage and nerve 

damage, the burn leaves scars and requires long-term medical care [29]. 

Ultraviolet radiation is harmful to health, therefore, when exposed to it, 

protective clothing and sunscreen should be used. Irritated skin with vi-

sible erythema must be immediately brought to a state of homeostasis 

by being cooled and then should be protected with a foam or soothing 

cosmetics with D-panthenol [30].

Skin cancers – the result of excessive exposure to ultraviolet radiation
Skin neoplasms are an increasingly common diagnostic and therapeu-

tic problem caused by the harmful effects of ultraviolet radiation on the 

integument. The group with the highest risk of developing the disease 

includes people working outdoors, practicing sports that require a long 

stay outside, and excessive sunbathing [31]. The negative effect of UV 

radiation on DNA consists of changes in its structure. DNA belongs to 

the group of subcellular molecules capable of absorbing solar photons. 

Hazardous genotoxic effects on cells, including acid, have been observed 

during excessive and long-term exposure to the sun. The deoxyribonucle-

ic acid becomes damaged during a photochemical reaction, which results 

in gene mutations leading to the development of neoplasms [32]. UVA ra-

diation (320–400 nm) penetrates the upper layers of the dermis and is 

hardly absorbed by DNA, therefore it contributes to its damage with re-

active oxygen forms [33]. UVB radiation (280–320 nm) has the greatest 
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impact on the stratum corneum and hardly reaches the deeper layers of 

the epidermis. It has a much stronger genotoxic effect because it is direc-

tly absorbed by DNA [34]. The process of carcinogenesis is a gradual ac-

cumulation of genetic errors in previously healthy cells. It runs in three 

stages of initiation, promotion, and progression, during which there is an 

increasing genetic destabilization through increased mutations in vario-

us groups of genes [35]. In order to prevent the coding of detected muta-

tions in genes caused by UV radiation in the body, the cell cycle is stop-

ped and repair systems are implemented. The p53 protein, discovered 

in 1979 at Princeton University, plays an important role in this process. 

This protein consists of 393 amino acids and is encoded by the TP53 gene 

located on chromosome 17. During an uncontrolled, increased gene mu-

tation with very large, unrepairable DNA defects, the p53 protein is acti-

vated, which contributes to the destruction of the cell through apoptosis 

[36]. Ultraviolet radiation also has a negative effect on the p53 protein 

itself, leading to its mutation, which contributes to uncontrolled replica-

tion of damaged DNA and cell division of damaged keratinocytes [37]. As 

a result, high hopes in oncological treatment are placed on the p53 pro-

tein, as restoring its suppressor function in neoplastic cells could inhibit 

carcinogenesis [38]. The most common skin cancers caused by exposure 

to harmful ultraviolet radiation are: basal cell carcinoma, squamous cell 

carcinoma and melanoma. Epidemiological data show that the incidence 

of melanoma in Poland is about 5/100,000, which means about 3,100 ca-

ses per year (about 1,400 in men and about 1,700 in women). These are 

the neoplasms with the greatest increase in cases. In Poland, it increased 

threefold in 1980–2010. Mortality rates are around 2.3/100,000 in men 

and 1.5/100,000 in women, which corresponds to around 1,300 deaths 

per year [39].

Prophylactic of the negative impact of UV radiation on the human body
Ultraviolet radiation cannot be avoided, it is just necessary to learn how 

to minimize its negative effects [40]. When exposed to the sun, several ru-

les should be followed that protect the skin and support photoprotection, 
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minimizing the risk of negative effects of long-term exposure. One should 

not stay in the sun between 10 am and 3 pm because then the intensity 

of ultraviolet radiation is the highest [41]. The skin should be protected 

with light-colored, airy clothing. The head should be covered with a cap 

or a scarf made of light-colored material. Eyes should be protected with 

sunglasses with appropriate filters so as not to irritate the conjunctiva 

[42]. Protective preparations with properly selected UVA and UVB filters 

(SPF) should be applied to the skin [43]. Their action is based on the abi-

lity to absorb, reflect or scatter harmful ultraviolet rays. Filters included 

in cosmetics are divided into physical ones containing minerals: zinc oxi-

de, titanium dioxide, iron oxide and chemical ones made of aromatic rings 

with a carboxyl group, which show isomerization properties [44]. These 

include: para-aminobenzoic acid, cinnamates, arobenzones (parsol), ben-

zotriazoles (tinosorb), camphor derivatives (mexoryl) [45]. During the 

exhibition, one should also pay great attention to the composition of the 

medications (with tretinoin), dietary supplements (with St. John’s wort) 

or the cosmetics used (antiperspirants, perfumes). Many of them contain 

photosensitizing substances. Each skin lesion under the influence of ra-

diation can undergo neoplastic changes, therefore they should be closely 

observed and their size and color monitored in dermatoscopy [46]. In or-

der to minimize the negative effects of long-term exposure and support 

skin regeneration, it should be cared for at home by using moisturizing 

and soothing cosmetics. The condition of damaged skin can be improved 

in cosmetology salons where, thanks to modern devices and professional 

cosmetics, its hydration, nourishment and acceleration of regeneration 

processes can be improved. Treatment therapy eliminates the first signs 

of premature aging by maintaining the hydro-lipid layer of the skin, rebuil-

ding its structures and degrading free radicals from its surface.

Research methodology

The aim of the article is to analyze the organization, management func-

tions and assess people’s awareness of the negative effects of the emit-
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ted UV radiation. The work presents one research question and one re-

search hypothesis. The research question was: “What is the usefulness 

of the concept of the management function for the organization of health 

prophylactic?”, and the hypothesis contained in the article is as follows: 

“Social awareness of the negative effects of ultraviolet radiation on hu-

man skin is low”. The research method used is a questionnaire, which was 

conducted with the respondents constituting the research group, which 

made it possible to collect data from the subjective research and obtain 

information about the applied prophylactic measures.

Results and discussion

The research methodology is based on a survey conducted on a sample 

close to a random sample. The research consisted in answering the qu-

estions included in the survey. It involved a group of 80 people: 61 wo-

men and 19 men aged 16 to 53. Questions were asked about the frequen-

cy of exposure to the sun, observed skin changes caused by sunbathing, 

and above all, social awareness of the respondents in this regard was 

examined. When asked about how they sunbathe, the vast majority of 

people replied that they prefer sun exposure to the use of a solarium, 1% 

(1/80) of respondents chose only a solarium, 1% (1/80) of respondents 

tan more often in a solarium than in the sun, 83% (66/80) of respondents 

sunbathe only in the sun, while 11% (9/80) sunbathe more often in the 

sun than in a solarium. In the question checking social awareness of ne-

gative effects resulting from excessive exposure to harmful ultraviolet 

radiation, 95% of respondents (76/80) stated that they sunbathed with 

full awareness of the possible effects that threaten their health, and 4% 

(3/80) of respondents were not aware of the risks for their health. Upon 

request to determine the skin phototype according to the guidelines pro-

vided by Fitzpatrick, 9% (7/80) of respondents stated that they have pho-

totype I, 14% (11/80) of respondents believe that they have phototype II, 

53% (41/80) of respondents – phototype III, 19% (15/80) of respondents 

are a group with phototype IV, 4% (3/80) of respondents are classified as 
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phototype V, while 1% (1/80) believe that they have phototype VI. In the 

question describing the most common skin problems after sunbathing, 

22% (18/80) of respondents experienced skin dryness, increased rough-

ness, itching and discoloration, 35% (28/80) of respondents reported 

skin irritation, burning, sunburns, while 40% (32/80) of respondents did 

not notice any changes. When asked about the use of sunscreen cosme-

tics with protective filters, 66% (53/80) of respondents confirmed the 

use of photoprotection, 31% (25/80) of respondents said that they did 

not use any protective substances. When asked about the places of skin 

problems after exposure to the sun, 71% (57/80) of respondents stated 

that unwanted changes appeared on the skin that was not protected with 

filters, while in 20% (25/80) of respondents changes appeared despite 

protection with sunscreen preparations. When asked about the condi-

tion of the skin after several years of intense sunbathing, 13% (10/80) of 

respondents said that the skin looks worse, has premature aging symp-

toms, is dry and rough, 25% (20/80) of respondents noticed changes, but 

said that they were almost invisible, while 61% (49/80) of respondents 

did not find any changes.

In terms of the negative effects of the emitted ultraviolet radiation, 

the environmental assessment of the awareness of people who sunbathe 

and use solariums is present in many publications on the subject. The re-

sults obtained by other researchers are similar. In the publication “Tan-

ning in the solarium – knowledge, attitude and habits of Poles” Katarzy-

na Torzewska, Jolanta Malinowska-Borowska, Agata Wypych-Ślusarska 

and Grzegorz Zieliński note that people using tanning beds do not follow 

the rules of safe tanning, although they are aware of the negative effects 

of UV radiation on health. The situation is worse among people who sun-

bathe in the sun, whose knowledge about the negative effects of tanning 

is lower. These researchers conclude that health campaigns are needed 

to promote knowledge about the negative effects of radiation [48]. In the 

publication by Faustyna Kuros, Karolina Pinas, Karolina Skalska and Jo-

anna Skupień, “Awareness of young society about the impact of UV radia-

tion and the prevention of skin aging”, the vast majority of respondents 
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declared that they are aware of the risks associated with UV radiation, 

but believe that people who often tan and those using sunbeds without 

photoprotective preparations are not exposed to UV rays or are exposed 

to them in a moderate degree [49]. According to Anita Zalewska, Miro-

sława Cylkowska-Nowak, Poles are still inadequately protected against 

UV radiation, their knowledge in this area is insufficient and based on 

stereotypes. Men use less skin care cosmetics than women. Decisions 

protecting health are not always influenced by education, age, place of 

residence or profession [50].

Conclusions

Prevention in the field of the impact of UV radiation on human skin sho-

uld be implemented as a management process characterized by various 

phases: planned organization, management and control. Proper coordi-

nation of organizational processes in the prevention of the impact of UV 

radiation on the skin allows for more effective implementation of pro-he-

alth processes.

Public awareness of the impact of ultraviolet radiation on humans is 

still insufficient. The research hypothesis was verified positively. Based 

on the survey, it was found that the level of knowledge about the positi-

ve and negative effects of ultraviolet radiation on the skin is still too low, 

which contributes to the lack of appropriate photoprotection, and in the 

future may lead to significant changes in the functioning of the body: skin 

burns, discoloration, faster aging. and in the most severe cases to the de-

velopment of skin neoplasms. It was also noticed that despite the respon-

dents’ belief about a high level of awareness of the negative effects of 

radiation, their actual knowledge about the effects of tanning is low. For 

that reason the role of the best possible organization of health prophy-

lactic, which can improve the health of the society, is so important here.
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