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Abstract

Background: Prognostic factors in cancers are believed to be one of the 
most important discoveries in oncology. However, due to the development 
of integrated science they are not restricted to morphological anomalies 
anymore. In everyday routine the light microscope markers are systemati-
cally replaced by new ones, especially of immunohistochemical and molecu-
lar type. It leads to the question what is the relation of the oldest prognostic 
parameters to the basic and newly discovered pathways common for cancer 
disease itself. 
Objectives: The aim of presented studies is to investigate the most modern 
factors involved in pathological processes in the two models of cancer di-
sease, glioblastoma in adults and neuroblastoma in developmental age to 
search for potential relation with the established prognostic factors appro-
priately to the tumor type, including the oldest known light microscope para-
meters – tumor histology and proliferation rate of cancer cells.
Material and methods: Immunohistochemical assessment of expression of  
c-jun in glioblastoma and TGF-beta in neuroblastoma group in relation to 
chosen histoclinical features: patients’ related (age, gender) and tumor rela-
ted; including all the widely excepted prognostic parameters regarding the 
tumor type (location, histological type (neuroblastoma, ganglioneurobla-
stoma, ganglioneuroma), tumor histology (favorable, unfavorable), Ki-67 
index, stage.
Results: Variations of c-jun immunoexpression were revealed in glioblasto-
ma as well as differences in TGF-beta expression in neuroblastoma regarding 
the examined histoclinical features. Furthermore, in both cancer groups the 
levels of the examined protein expression appeared to relate to cancer cell 
proliferation estimated by the established parameter – Ki67 indices.
Conclusions: In both models of cancer disease, glioblastoma in adults and 
neuroblastoma in developmental age there is a crossing of pathways of the 
oldest and the newest cancer disease markers. Although integrated scien-
ce offers the most advanced approaches it is important to consider the old  
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established prognostic parameters in prognostication in individual, especial-
ly doubtful cases. 
Key words: biomarkers, intercellular signalling peptides and proteins, gliobla-
stoma, neuroblastoma 
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Introduction

Glioblastoma (GBM) is grade IV glioma according to WHO and one of 

the most aggressive neoplasms in humans, characterized by extreme-

ly poor prognosis [1]. Although for now several molecular markers are 

confirmed to be relevant in the development of glioblastoma (isocitrate 

dehydrogenase (IDH) mutations, MGMT promoter methylation, EGFR 

amplification/mutations, and vascular endothelial growth factor (VEGF) 

overexpression, the most characteristic and mandatory feature for the 

GBM diagnosis is light microscope finding – the proliferation of endothe-

lial cells [2–5]. Angiogenesis in GBM makes this tumor a suitable model of 

cancer growth as well as highly investigated process for the knowledge 

of the neoplastic disease itself.. Angiogenesis in GBM makes this tumor 

a suitable model of cancer growth as well as highly investigated process 

for the knowledge of the neoplastic disease itself. 

Neuroblastoma (NBL) may start in early forms of nerve cells found in 

a developing embryo and is typical cancer of infancy and early childho-

od. However, these tumors themselves present complexity of cancer di-

sease from spontaneous regression to unjustified treatment failures and 

as the group make well known cancer disease model for developmental 

age [6]. They are also characterized by extremely numerous prognostic 

parameters: patient’s age, tumor histology (favorable histology or unfa-

vorable histology), DNA ploidy, MYCN gene amplifications, chromoso-

me changes: 1p deletions, 11q deletions, 17q gain, Neurotrophin (nerve 

growth factor) receptors: especially TrkA, serum (blood) levels of ferritin 

and neuron-specific enolase (NSE) and lactate dehydrogenase (LDH). Ho-

wever, despite their high number of markers the course of the disease is 

unpredictable in all of the cases.

C-jun and TGF-beta proteins are modern and highly investigated pro-

teins involved in pathological processes, especially cancer disease [7, 8]. 

It is underlined in both – they are fundamental part in basic pathways 

characterized cancer itself [9–11].
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The role of the c-jun protein that belongs to AP-1 family is to signal-

-transduce transcription which make it a crucial factor in the cell life cyc-

le [12–14]. 

TGFβ is believed to be an extremely important factor in the process 

of tumorigenesis and invasiveness by being involved in evoking oxidative 

stress that is associated with cancer development [15].

The aim of presented studies was to investigate the expression of abo-

ve listed factors in two models of cancer disease – glioblastoma in adults 

and neuroblastoma in developmental age to search for their potential re-

lation with the established prognostic factors appropriately to the tumor 

type, including the oldest known light microscope parameters - tumor hi-

stology and proliferation rate of cancer cells. 

Material and methods

The studies were performed according to the agreement of Bioethics 

Committee of the Medical University od Lodz RNN/350/19/KE and 

RNN/244/19. Each cancer study group consisted of 20 cases from the ar-

chives of Department of Pathomorphology, Chair of Oncology, Medical 

University of Lodz, Poland. Glioblastoma and neuroblastoma tissue sam-

ples were paraffin embedded and these paraffin blocks were sectioned 

to 4–5 µm samples, routinely stained with hematoxylin and eosin (H+E) 

and used for further immunohistochemical tests in the PowerVision de-

tection system by ImmunoLogic according to the immunoperoxidase 

method, with the use of primary rabbit polyclonal antibodies directed 

against c-jun by Cell Signalling Technology and TGFβ by Biorbyt. Paraffin 

sections placed on adhesive slides and dried in an incubator at 56°C for  

1 hour, were passed to dewaxing in a series of xylenes and alcohols of de-

creasing concentrations (96%, 80%, 70%, 60%). By the use of 3% solution 

of perhydrol in methanol for 5 minutes endogenous peroxidase activity 

could be inhibited. For the purposes of immunohistochemistry, it was 

required to preserve tissue antigenicity and made it proper for the exa-

mined antibodies to work. In order to do that a specific sequence had to 
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be followed. The sections were heated in Target Retrieval Solution at pH 

9.0 DAKO, in a water bath at 95°C for 45 min. After cooling, they were 

washed twice in 0.05 M TRIS buffer (TBS) at pH 7.6 for 5 min. Then they 

were subjected to overnight incubation in a refrigerator at 4°C, in a hu-

mid chamber, with appropriately diluted antibodies: anti-c-jun 1:50 and 

anti-TGFβ 1:400.

The next step was to wash it twice in TBS and visualize in the Im-

munoLogic PowerVision two-step visualization system to observe the 

antigen-antibody response. In order to do that the sections were incu-

bated 30-minute in the above-mentioned conditions with a polymer la-

belled with peroxidase and associated with secondary goat antibodies 

directed against the used polyclonal rabbit antibodies. The last stage of 

detection was an enzymatic reaction in which a colored product appe-

ared when the substrate for peroxidase – 3,3` –diaminobenzidine tetra-

chloride (DAB) was used (incubation time with DAB solution – 2 min.). 

In the end, when a positive immunohistochemical reaction was achie-

ved, the nuclei were stained with Meyer’s hematoxylin (2 min.), and 

then the sections were dehydrated in a series of alcohols of increasing 

concentrations (70%, 80%, 96%) and passed through a series of aceto-

nes and xylenes. The prepared Histokit was embedded in an anhydrous 

medium. The negative control of the method were sections in which the 

primary antibodies were replaced with TBS using the same immunohi-

stochemical procedure. Sections showing a previously known strong 

positive reaction to the test antigen were used as a positive control. The 

slides were assessed using a light microscope. Positive reaction was de-

fined as the brown coloration of cell nuclei and presented as an index 

in each case. Histoclinical analysis of c-jun or tgf-beta expression was 

done regarding patients’ related features (age, gender), tumor related 

parameters including all the widely excepted prognostic parameters 

regarding the tumor type (location, histological type – neuroblastoma, 

ganglioneuroblastoma, ganglioneuroma, tumor histology – favorable or 

unfavorable), Ki-67 index, stage, lymph node status, distant metastases, 

recurrences). The obtained data were evaluated in statistical analysis 
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that was performed with the use of the statistical packages rstatix and 

ggpubr in the R environment (R 4.0.2). In the first stage, the Shapiro-

-Wilk test followed by Levene’s test were carried out and in the subse-

quent stages of the analysis, non-parametric Kruskal-Wallis test was 

used. The hypotheses were tested by applying a non-parametric signed 

rank Wilcox test or in the case of normally distributed data the t-test. 

Correlations between parameters were calculated using the Spearman 

coefficient. The significance level (p) was considered statistically signifi-

cant when its value was < 0.05.

Results

Glioblastoma study 
C-jun immunoexpression was found in all the examined GBM cases and 

appeared variously with differences in gender, age, and location of the 

tumor as well as Ki-67 indices (Figure 1). 

Figure 1. The example of c-jun immunoexpression in GBM (left), the background – proli-

feration of endothelial cells in GBM, hematoxylin and eosin (H&E) stain, orig. magn. 200x 

Results

Glioblastoma study 

C-jun immunoexpression was found in all the examined GBM cases and appeared 

variously with differences in gender, age, and location of the tumor as well as Ki-67 

indices  (Figure 1).

Figure 1. The example of c-jun immunoexpression in GBM (left), the background –

proliferation of endothelial cells in GBM, hematoxylin and eosin (H&E) stain, orig. magn. 

200x 

The c-jun indices appeared as follow: 

Among males, the median c-jun expression was 38% (mean = 36.7 ± 17.3), whereas 

among females it was lower and reached 34% (mean = 32.6 ± 7.57) (Figure 2).
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The c-jun indices appeared as follow: 

Among males, the median c-jun expression was 38% (mean = 36.7 ± 17.3), 

whereas among females it was lower and reached 34% (mean = 32.6 ± 7.57) 

(Figure 2). 

Figure 2. The box-plot of the values of difference of c-jun expression between males (M) 

and females (F) in GBM group

Median c-jun expression for right hemisphere, left hemisphere, and bra-

in in general was 40.5% (mean = 38.3 ± 16.2), 39.5% (mean=36 ± 15.5), and 

32% (mean = 33.1 ± 14.4), accordingly (Figure 3). Differences in c-jun im-

munoexpression indices listed above do not appear statistically significant. 

Figure 3. The box-plot of the values of difference of c-jun expression 

regarding tumor location in GBM group

Figure 2. The box-plot of the values of difference of c-jun expression between males (M) 

and females (F) in GBM group

Median c-jun expression for right hemisphere, left hemisphere, and brain in general was 

40.5% (mean = 38.3 ± 16.2), 39.5% (mean=36 ± 15.5), and 32% (mean = 33.1 ± 14.4), 

accordingly (Figure 3). Differences in c-jun immunoexpression indices listed above do not 

appear statistically significant. 

Figure 3. The box-plot of the values of difference of c-jun expression regarding tumor 

location in GBM group

Figure 3. The box-plot of the values of difference of c- jun expression regarding tumor 

location in GBM group

There was observed a moderate association of c-jun expression and age of women (rho=-

0.64) (Figure 4), a strong association of c-jun expression and age and location in left 

hemisphere (rho = -0.80) (Figure 5), as well as c-jun expression and Ki-67 expression in 

right hemisphere located tumors (rho = -0.71) (Figure 6).

Figure 4. Correlation between c-jun expression and patients age among females – rho 

Spearman
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There was observed a moderate association of c-jun expression and 

age of women (rho=-0.64) (Figure 4), a strong association of c-jun expres-

sion and age and location in left hemisphere (rho = -0.80) (Figure 5), as 

well as c-jun expression and Ki-67 expression in right hemisphere loca-

ted tumors (rho = -0.71) (Figure 6).

Figure 4. Correlation between c-jun expression and patients age 

among females – rho Spearman 

Figure 5. Correlation between c-jun expression, patients age and tumor location  

in left hemisphere – rho Spearman

Figure 5. Correlation between c-jun expression, patients age and tumor location in left 

hemisphere – rho Spearman

Figure 6. Correlation between c-jun expression, Ki-67 expression and tumor location in 

right hemisphere – rho Spearman
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Figure 6. Correlation between c-jun expression, Ki-67 expression and tumor  

location in right hemisphere – rho Spearman

Neuroblastoma group

TGF-beta immunoexpression was found in all the examined GBM cases 

and appeared various with differences in gender, age, histological type 

(neuroblastoma, gangioneuroblastoma or ganglioneuroma), tumor histo-

logy (favorable or unfavorable) (Figure 7) .

Figure 7. The example of TGF-beta immunoexpression in NBL (right),  

the background –Schwannian stroma poor, poorly differentiated NBL,  

hematoxylin and eosin (H&E) stain, orig. magn. 200x

Figure 6. Correlation between c-jun expression, Ki-67 expression and tumor location in 

right hemisphere – rho Spearman

Neuroblastoma group

TGF-beta immunoexpression was found in all the examined GBM cases and appeared 

various with differences in gender, age, histological type (neuroblastoma, 

gangioneuroblastoma or ganglioneuroma), tumor histology (favorable or unfavorable) 

(Figure 7) .

Figure 7. The example of TGF-beta immunoexpression in NBL (right), the background –

Schwannian stroma poor, poorly differentiated NBL, hematoxylin and eosin (H&E) stain, 

orig. magn. 200x

There was revealed statistically significant relation of TGFβ expression in histological 

types of tumors of neuroblastoma group, p = 0.0024, including tumor histology (favorable

and unfavorable), p = 0.0076 (Figure 8).
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There was revealed statistically significant relation of TGFβ expression 

in histological types of tumors of neuroblastoma group, p = 0.0024, inclu-

ding tumor histology (favorable and unfavorable), p = 0.0076 (Figure 8).

Figure 8. The values of TGFβ expression in NBL group (C) – C1 neuroblastoma, 

C2 ganglioneuroblastoma, C3 ganglioneuroma

Discussion

The search for universal cancer biomarkers is one of the leading aims of 

current oncology. Complete understanding of basic pathways of cancer 

disease seems to be the key to cancer treatment and creating the perso-

nalized strategies that will allow to achieve optimal results. Various pat-

terns of c-jun expression in glioblastoma and TGF-beta in neuroblastoma 

group obtained in presented studies are understandable regarding the 

fact that both the examined cancers cover the fundamental cancer me-

chanisms, becoming the models for cancer disease in adulthood and de-

velopmental age, appropriately.

C-jun expression is associated with the majority of the occurring pro-

cesses including proliferation, differentiation and apoptosis [12]. Its up-

-regulation is commonly seen in the central nervous system and eviden-

ces show its connection with many pathologies such as inflammations, 

Figure 8. The values of TGFβ expression in NBL group (C) – C1 neuroblastoma, C2 

ganglioneuroblastoma, C3 ganglioneuroma

Discussion

The search for universal cancer biomarkers is one of the leading aims of current oncology. 

Complete understanding of basic pathways of cancer disease seems to be the key to cancer 

treatment and creating the personalized strategies that will allow to achieve optimal results. 

Various patterns of c-jun expression in glioblastoma and TGF-beta in neuroblastoma group 

obtained in presented studies are understandable regarding the fact that both the examined 

cancers cover the fundamental cancer mechanisms, becoming the models for cancer 

disease in adulthood and developmental age, appropriately.

C-jun expression is associated with the majority of the occurring processes including 

proliferation, differentiation and apoptosis [12]. Its up-regulation is commonly seen in the 

central nervous system and evidences show its connection with many pathologies such as 

inflammations, ischemia and neurodegenerative diseases  as well as with many 

physiological reparative processes [13, 14, 16]. It is also noticeable that many studies 
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ischemia and neurodegenerative diseases as well as with many physiolo-

gical reparative processes [13, 14, 16]. It is also noticeable that many stu-

dies confirm its involvement in development and progression of human 

malignancies including glioblastoma [7, 8, 17–19]. 

Although, the obtained results did not achieve the minimum thre-

shold of statistical significance probably due to the limited study sub-

groups, where only huge differences within homogeneous groups may 

be proven, they well illustrate the complexity of GBM biology with non-

-complex morphology and lack of prognostic significance of morpholo-

gical findings. 

There are very intriguing observed differences in c-jun expression in 

GBM of the right and left hemisphere, that seem to be worth of further 

evaluation. Among these findings it is important to underline the corre-

lation of c-jun and Ki-67 expression found in the right hemisphere. The 

estimation of cancer cell proliferation is one of the oldest prognostic pa-

rameters with widely accepted value in many cancer types. Preliminary 

attempts of investigation of proliferation rate were based on light mi-

croscope assessment of mitotic figures, however with the development 

of scientific tools they were successfully replaced by more objective im-

munohistochemical stains with the use of universal Ki-67 evaluation. In 

addition, modern immunohistochemistry allows to evaluate the prolife-

rating activity of cells much more precisely. Its importance is also confir-

med in some entities in which proliferation rate assessment is not inclu-

ded in routine protocols [20]. Regarding the obtained results the crossing 

of that basic cancer mechanisms and c-jun expression pathways what 

stay in compliance with the literature may be suggested [19]. 

Very characteristic feature of neuroblastoma group is its heterogene-

ity what have an influence on prognosis and treatment that have to be 

adjusted personally to a patient. The knowledge about all of the progno-

stic factors that are associated with the development of neuroblastoma 

are crucial for assessing the patient’s survival. Numerous prognostic pa-

rameters in NBL underline complexity of this disease and unknown path-

ways of NBL biology [21, 22].
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TGFβ is produced by both immune and non-immune cells and it has 

a very important role in functioning of many biological processes such as 

embryogenesis, immunological processes and carcinogenesis [23]. TGFβ 

is believed to be involved in tumorigenesis and invasiveness by being 

a contributor in oxidative stress that is associated with cancer develop-

ment [15]. 

Neuroblastoma is a common childhood neoplasm and the death in the 

patients with this disease is caused mostly by the development of meta-

stasis. TGFβ level was proved to be increased in neuroblastoma cases and 

staying in connection with the patient’s prognosis [24]. TGFβ as a com-

ponent of ERK1/2 and TGFβ1 signaling pathways was analyzed in the 

patients with neuroblastoma as the potential regulator of proliferation, 

migration and invasion of human neuroblastoma cells. It was considered 

as a crucial factor in the process of cancer development and a potential 

therapeutic target [25].

It was revealed in presented studies that TGFβ, what stays in com-

pliance with literature, is well known and powerful inhibitor of cell pro-

liferation and a potent inducer of differentiation. Resistance to its action 

characterized many malignancies and has been attributed to alterations 

of its pathways and receptors, either [26]. Transforming growth factor 

(TGF)-β level was indeed elevated in neuroblastoma cases and found to 

be related to a pathway important for promoting neuroblastoma inva-

sion and tumor metastases has been shown to be associated with the epi-

thelial-mesenchymal transition [27, 28]. 

The expression of TGFβ1 was evaluated in 51 primary tumors and  

17 invasion/metastasis in Wilms’ tumor cells. The higher level of TGFβ1 

in primary Wilms’ tumor was correlated with tumor invasion and disease 

progression and could be a potential prognostic and predictive factor [11]. 

Wilms’ tumor belongs to group of embryonal tumors in which develop-

ment nephrogenic rests have a crucial function. TGFβ plays a critical role 

in embryo development and is strictly associated with cellular proliferation 

and its growth. It is evidenced that TGFβ has the influence on Wilms’ tumor 

development but the correlation between them is still not fully explained. 
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It was evidenced that overexpression of TGFβ1 was associated with 

stage of the disease and presence of invasion and metastasis [29]. The 

same the expression of TGFβ was checked in medulloblastoma by immu-

nohistochemistry methods in order to be associated with its metastasis 

and patient’s survival [30].

Final study finding which is the relation of TGF-beta expression in NBL 

to tumor histology needs reflection on proliferation rate involvement si-

milarly to presented glioblastoma results. Apoptotic-mitotic index inclu-

ded in division into favorable and unfavorable histology of NBL probably 

influence the obtained results.

Concluding remarks. No matter what is the way of estimation, mitotic 

activity is a very good indicator of the proliferation potential which re-

flects fundamental cancer mechanism as well as it is crossed with newly 

discovered pathways what regarding the obtained results found in both 

the examined models may be a universal finding in cancer. Although in-

tegrated science offers the most advanced approaches, it is important 

when drill down for molecular or even atomic biomarkers to consider the 

old established prognostic parameters in prognostication in individual, 

especially doubtful cases [21, 31]. 
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Abstract

Introduction: Human resource management is a key process in organisation 
management. Skilful management of the staff, setting the goals and motiva-
ting the employees to high-level performance of their tasks help to achieve the 
organisation’s goals consistently.
Purposes: The study was aimed to analyse the process of motivating the do-
ctors and nurses working in the Tomaszów Health Centre and to investigate 
the staff’s satisfaction with the incentives used in their workplace.
Materials and methods: The study population covered fifty doctors and fifty 
nurses employed at four departments of the Tomaszów Health Centre. The stu-
dy involved an analysis of the factors which motivate and demotivate the THC 
staff and an investigation of the incentives used towards the staff. The level of 
the study population (doctors and nurses) satisfaction with the methods of their 
motivation was also examined.
Results: The analysis of the results revealed that the most desired factors with 
the most positive impact on the staff motivation level include appreciation bo-
nuses (40% of the respondents), good atmosphere at work (38%) and the po-
ssibility to enhance one’s qualifications (21%). The stimulus which affects the 
effectiveness of the staff’s performance of their duties is an orally expressed 
praise of the CEO/president, boss or superior (31%). The doctors and nurses in 
the study population do not feel satisfied with the incentive scheme used in the 
THC (69%).
Conclusions: In-cash factors play the most important role in the incentive sche-
me for the majority of THC’s employees. Most of the doctors and nurses wor-
king for THC do not feel satisfied with the incentives used in their workplace.
Key words: motivation, human resource management, incentive schemes
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Since the 1990s, the health care system in Poland has been evolving 

dynamically. The health care sector has become a powerful branch of Po-

land’s economy owing to the implementation of public health insurance, 

Health Care Fund and National Health Fund as well as further transfor-

mations which started when Poland joined the European Union. 

The management of health care centres gained a new dimension, and 

the centres were supposed to become efficiently operating businesses.

One should remember that the system is not closed. It is dynamical-

ly affected by politics and economy. “The health care system does not 

function in a political, economic or institutional vacuum. Its structure and 

functions are determined by various legislative acts, starting from the 

Constitution through to ratified international agreements, regulations, 

directives and decisions of the European Union as well as acts and sta-

tutory instruments, regulations and local laws, which include the regula-

tions issued by the President of the NHF” [1].

The management of human resources is among the key management 

areas of a health care organisation. Human resources are the organisa-

tion’s asset which contributes to the implementation of its objectives as 

a company, once managed skilfully and timely [2]. 

According to such authors as M. Armstrong, A. Pocztowski, T. Listwan 

and A.R. Griffin the management of human resources can express the 

contemporary personnel function of an organisation, emphasising some 

its characteristics, including but not limited to: 

•	 approaching an employee as the source of the organisation’s key 

asset, emphasising the implementation of an individual’s specific 

objective, 

•	 conceptual linking of HR matters with the economic strategy,

•	 management activation,

•	 instigating measures aimed to combine the employer’s and em-

ployees’ interests [3].

According to the above, management can be described as the deter-

mination of future objectives and adequate allocation of the organisation 

resources, ensuring an increase in the unit’s employees value, including 
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the available knowledge and information resources, as well as more ef-

fective solutions to specific issues [4].

Human resource management shall be a planned action implementing 

the organisation’s objectives and tasks as well as taking into account the 

staff’s needs and development [5]. The impact on the employees has to 

be planned for the objectives – it develops the human resources by affec-

ting the number of people in the staff groups; matches the staff’s quality 

features based on their involvement and the results achieved owing to 

the quality and effectiveness of fulfilling their duties [6]. The execution 

of the function related to human resources covers the processes of the 

staff acquisition to satisfy the organisation’s needs, adapting the number 

of the employees and their employment basis to the intended objectives, 

future staff development and making them redundant, if necessary. As 

part of the human resource management function, the staff carries out 

activities bearing in mind the abovementioned assumptions. The activi-

ties can be divided into two groups: regulatory, which include HR plan-

ning and motivating, and material, which include training and staff selec-

tion. Any decisions that are made by the management staff should be of 

strategic importance for the whole organisation [7]. 

The human resource management actors include persons who direc-

tly participate in the execution of the organisation’s HR function. The ac-

tors are divided into internal and external ones [8]. The internal actors 

are the organisation owners and proxies, managers of the particular or-

ganisational unit, HR team, human resources, and their representatives 

(trade unions) [9]. Internal actors are responsible for HR management in 

the organisation and implement measures aimed to develop human re-

sources [10]. The role of the external actors, such as legislative bodies, 

national authority bodies, supervision institutions (e.g., National Labour 

Inspectorate) or control institutions (e.g., Supreme Audit Office) is to de-

velop the conditions of the organisation’s human resource management 

execution by laws [11]. 

Efficient management of the organisation’s human resources by the 

management bodies is based on logical guidelines in the form of human 
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resource management strategic models. The reference publications men-

tion two basic models of human resource management: Michigan and the 

Harvard model [12]. The distinction was made in the USA in 1984. 

The Michigan model, which is a hard, push or strict human resource 

management model, approaches the HR function as a concept of purely 

strategic management of human resources. In the model developed by 

a group of researchers from the University of Michigan, the organisa- 

tion’s strategy plays the supreme role. The management staff develops 

the organisational structure and manages the human resources accor-

ding to the strategy. The approach to management in the Michigan model 

is characterised by a vision of a human – employee being a resource. That 

is why the model focuses on the benefits for the organisation and the co-

sts related to human resources [13]. In this model, the human resources 

are managed in the same way as the organisation’s other resources. The 

functions of such management include staff selection, evaluation of the 

staff’s work outcomes, staff rewarding and their development. The func-

tions matter on all management levels, including strategic, tactical and 

organisational level, and in combination they form a system based on the 

aforementioned concept. 

The Harvard model, in turn, called a soft or pull model, focuses on com-

munication, teamwork and the employee’s individual determinants and 

strengths. In this approach, it is the creative energy of the organisation 

and the source of its competitiveness [14]. Humans are the Centre of at-

tention, along with the impact they may exert on the organisation. The ma-

nagement offers more opportunities for the staff and welcomes proposals 

of new solutions. The manager’s role focuses on working with the staff, 

motivating them, emphasising good practices, strengthening engagement, 

appreciation for self-reliance, initiative and creativity [15]. The Harvard 

model differentiates the following areas as management functions: staff 

participation; selection, relocation and dismissal of the human resources; 

employee incentive scheme and organisation of their work [16].

The management staff takes advantage of both abovementioned mo-

dels in human resource management. Some managers prefer to use only 
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one of the models. Both approaches have their advantages and disadvan-

tages, and both greatly affected the theory of organisation operation and 

management as well as the practice of human resource management. 

They gave grounds for subsequent research in the area. 

Motivation is among the essential functions of human resource ma-

nagement [17]. An efficient manager will skilfully use staff motivation 

methods to achieve the organisation’s objectives [18]. Adequate moti-

vation, which is a set of factors which stimulate and support the staff’s 

activity, makes the employees achieve their objectives faster and more 

efficiently. It is a very important growth factor of the staff effectiveness, 

and consequently the factor which increases the organisation’s compe-

titiveness [19]. The manager shall approach their employees individu-

ally, diagnose their individual needs and expectations, develop adequ-

ate working conditions and select the management methods that will 

help the organisation fulfil its objectives and see measurable results of 

the employee’s working outcomes [20]. There is a plethora of incenti-

ves available. From the formal point of view, motivation can be divided 

into internal (attribute-based) and external (function-based). In the first 

case, the motivation results from internal processes which affect the in-

itiation, orientation and supporting of actions and behaviours aimed to 

achieve the objectives. The other type of motivation (external) applies 

to conscious and intentional influence on the employees’ behaviour by 

using external factors. 

The literature differentiates between two types of employee motiva-

tion: material and non-material. The first one involves “development of 

financial conditions that enable the staff acquisition and retention and 

their engagement in the fulfilment of the organisation’s objectives” [21]. 

In addition to remuneration (salary) it applies to appreciation bonuses, 

in-cash prizes and in-kind prizes. Nowadays organisations try to outdo 

one another in their ideas to attract the most valuable employees on the 

market to work for them and to effectively realise the company’s objecti-

ves, by offering such incentives as life insurance or other fringe benefits, 

including fitness passes, food vouchers etc. [22].
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Non-material motivation is based on offering conditions for profes-

sional development, flexible working hours, creating a good atmosphere 

at work and trusting the employees [23]. Non-material incentives have 

currently been taken more into consideration when choosing a place to 

work. It is an important factor which affects working effectiveness [24]. 

It is the management staff’s role to select the types of incentives for 

their staff that help to achieve the organisation’s objectives most effec-

tively [25]. The ability to motivate their subordinates is by far among the 

most required features of a manager. “It is important to learn what fac-

tors motivate the staff to greater working effectiveness, involvement in 

the organisation’s issues or bring satisfaction with the work done” [26]. 

Purpose

The purpose of the study was to analyse the primary functions of human 

resource management and motivating the group of doctors and nurses 

working for the Tomaszów Health Centre in Tomaszów Mazowiecki. The 

study was aimed at analysing the factors which motivate the staff wor-

king in the Centre, the incentives used and the non-satisfied needs of the 

doctors and nurses.

Material and methods

A survey based on original and anonymous questionnaires addressed to the 

staff of the Tomaszów Health Centre was carried out in the Centre in 2018. 

The study population included fifty doctors and fifty nurses working 

in four departments: Department of General and Oncological Surgery, 

Department of Internal Medicine, Department of Neurology and Depart-

ment of Paediatrics.

75% of the study population were females, and 25% were males. The 

analysis of the study material revealed (Tables 1 and 2) that over half of 

the study population were employees over 40 years of age. The majority 

of the staff were people with long job seniority. 
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Table 1. The age structure of the THC employees’ group participating in the survey 

Age of the survey participants
Number of persons 

[N = 100]

20–29 years 29

30–39 years 6

40–49 years 58

50–59 years 6

Over 60 1

Source: own study.

Table 2. The job seniority structure of the THC employees participating in the survey 

Job seniority
Number of persons 

[N = 100]

Up to 5 years 14

Up to 10 years 12

Up to 15 years 22

Up to 20 years 30

Up to 30 years 20

Over 30 years 2

Source: own study.

Analysis of the study results

According to the survey (Table 3) material factors are most motivating 

for over half of the study population (53%). The most popular material 

factors among the employees included an appreciation bonus (40%) and 

remuneration as such (24%). The responses concerning in-cash prizes, 

evening rates and pay rise were given by 13%, 12% and 11% of the study 

population. 

The study revealed that 69% of the employees participating in the su-

rvey were not satisfied with their salary. 

The study population was also examined for non-salary factors (Ta-

ble 4). The degree of their influence on the motivation of the Tomaszów 

Health Centre’s staff was investigated. 
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Table 3. Material factors affecting the staff motivation in the THC

Material incentive
Number of persons

[N = 100]

Appreciation bonus 40

Salary 24

In-cash prizes 13

Pay rise 11

Evening rates 12

Source: own study. 

Table 4. Non-salary factors motivating the staff for work

Non-salary factors affecting the motivation
Number of persons

[N = 100]

Good atmosphere at work 38

Training/learning at the employer’s expense 21

Praises and distinctions 21

Holiday subsidies 11

Reimbursement of the costs of commuting to/from 
work

6

Only money motivates me 3

Source: own study.

According to the study, a good atmosphere at work was motivating 

for 38% of the study population. 21% of the respondents are motiva-

ted by a training scheme, and any forms of education at the employer’s 

expense. Praises and distinctions stimulate the equivalent number of 

people. 11% indicated holiday subsidies and 6% reimbursement of the 

costs of commuting as the incentives which motivate them for work.

3% of the respondents declared that the financial factor is the only 

aspect that affects their motivation level.

The THC staff were also asked about the most effective non-material 

incentives in their work (Table 5).

Praise expressed orally by the superior and addressed directly to the 

employee turned out to be the most substantial incentive of all (31%). 



34

CC
-B

Y-
SA

 3
.0

PL

Świerczyńska, Zgoła, Widawska, Stasiołek, Gawron-Skarbek

Other motivating factors included autonomy and freedom of action 

(22%), praise expressed in public (16%), flexible working hours (12%), 

certificates of appreciation (10%) and the superior’s trust (9%). 

Table 5. Non-material incentives which are most motivating for work

In-kind incentives as the most motivating factors
Number of persons

[N = 100]

Trust to the employer/superior 9

Individual praise expressed by the superior orally 31

Praise expressed in public 16

Autonomy and freedom of action 22

Flexible working hours 12

Certificates of appreciation 10

Source: own study.

The motivating person plays a vital role in the process of motivating 

the staff [24]. The study carried out in the Tomaszów Health Centre re-

vealed that the persons who motivate doctors and nurses most include 

the persons of higher seniority in the organisation (35%), superiors (27%) 

and workmates (24%). Friends and relatives (10%) and patients (4%) 

were selected as the least motivating for work (Figure 1). 

Figure 1. 

incentive of all (31%). Other motivating factors included 

autonomy and freedom of action (22%), praise expressed in 

public (16%), flexible working hours (12%), certificates of 

appreciation (10%) and the superior's trust (9%). 

The motivating person plays a vital role in the process of 

motivating the staff [24]. The study carried out in the 

Tomaszów Health Centre revealed that the persons who 

motivate doctors and nurses most include the persons of 

higher seniority in the organisation (35%), superiors (27%) 

and workmates (24%). Friends and relatives (10%) and 

patients (4%) were selected as the least motivating for work 

(Figure 1).

Figure 1. brak tytułu

The study carried out in 2018 was also aimed at investigating 

the in-cash and in-kind factors that reduce the staff's 

motivation in the THC in Tomaszów Mazowiecki to work. 

The questionnaire included multiple-choice questions. A lack 

of bonuses/in-cash prizes or their granting always to the same 
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The study carried out in 2018 was also aimed at investigating the in-

-cash and in-kind factors that reduce the staff’s motivation in the THC 

in Tomaszów Mazowiecki to work. The questionnaire included multi-

ple-choice questions. A lack of bonuses/in-cash prizes or their granting 

always to the same persons turned out to be the most demotivating in-

-cash factors (89%). The respondents indicated the following factors as 

those which reduce their motivation to work: a lack of pay rises (86%), 

a lack of bonuses or a low value of the bonus (79%) (Figure 2).

Figure 2.

The in-kind factors regarded by the THC staff as most reducing the 

motivation to work included bad atmosphere at work – as many as 

90  persons pointed out this factor as important. A lack of training or 

development opportunities was the second most common answer se-

lected by the employees (88 of the respondents) as demotivating them 

for work. The staff motivation was also reduced by a lack of holiday 

subsidies (66% of the respondents) and working only part-time with no 

possibility to be employed on a full-time basis. 

The survey revealed that slightly more than half of the doctors and 

nurses in the study population (55%) were improving their professional 

skills in the last five years. 45% of the respondents did not develop their 

professional skills in the reference period.

According to the survey participants, the THC’s staff are mainly mo-

tivated by in-kind incentives. When asked about the type of incentives 

persons turned out to be the most demotivating in-cash 

factors (89%). The respondents indicated the following 

factors as those which reduce their motivation to work: a lack 

of pay rises (86%), a lack of bonuses or a low value of the 

bonus (79%) (Figure 2).

Figure 2.

The in-kind factors regarded by the THC staff as most 

reducing the motivation to work included bad atmosphere at 

work – as many as 90 persons pointed out this factor as 

important. A lack of training or development opportunities 

was the second most common answer selected by the 

employees (88 of the respondents) as demotivating them for 

work. The staff motivation was also reduced by a lack of 

holiday subsidies (66% of the respondents) and working only 

part-time with no possibility to be employed on a full-time 

basis. 

The survey revealed that slightly more than half of the 

doctors and nurses in the study population (55%) were

improving their professional skills in the last five years. 45% 

of the respondents did not develop their professional skills in 

the reference period.  



36

CC
-B

Y-
SA

 3
.0

PL

Świerczyńska, Zgoła, Widawska, Stasiołek, Gawron-Skarbek

used in their workplace, 57% of the respondents indicated in-kind in-

centives as dominating. 29% of the study participants answered that 

these were mainly in-cash incentives, while 14% mentioned both types 

of incentives.

The final part of the survey applied to the THC staff’s satisfaction in 

reference to their sense of being motivated by their superiors. As much 

as 68% of the doctors and nurses participating in the study gave negative 

answers – they did not feel supported by their superior’s motivation. 

The last question in the survey carried out in the THC referred to the 

non-satisfied needs of the staff (Diagram 3). 

Diagram 3.

Over half of the respondents (55%) said their employer should give 

them a pay rise. 25% of the respondents believed that the staff’s motiva-

tion would increase, if the employer offered conditions for development, 

by offering training and courses; 12% of the study participants answered 

that setting realistic objectives could improve motivation to work. Selec-

ting the right staff was the answer given by 8% of the respondents. 

According to the survey participants, the THC's staff are 

mainly motivated by in-kind incentives. When asked about 

the type of incentives used in their workplace, 57% of the 

respondents indicated in-kind incentives as dominating. 29% 

of the study participants answered that these were mainly in-

cash incentives, while 14% mentioned both types of 

incentives.  

The final part of the survey applied to the THC staff's 

satisfaction in reference to their sense of being motivated by 

their superiors. As much as 68% of the doctors and nurses 

participating in the study gave negative answers – they did 

not feel supported by their superior's motivation.  

The last question in the survey carried out in the THC 

referred to the non-satisfied needs of the staff (Diagram 3). 

Diagram 3.

Over half of the respondents (55%) said their employer

should give them a pay rise. 25% of the respondents believed 

that the staff's motivation would increase, if the employer 

offered conditions for development, by offering training and 

courses; 12% of the study participants answered that setting 



37

CC
-B

Y-
SA

 3
.0

PL

Human Resource Management in the Group of Doctors and Nurses…

Conclusions

1.	 Over half of the THC’s staff participating in the study were moti-

vated by material incentives. 

2.	 An appreciation bonus is the most critical in-cash factor for 40% 

of the respondents. 

3.	 69% of the doctors and nurses participating in the study were not 

satisfied with their remuneration level. 

4.	 In-kind incentives that most affect the study population’s motiva-

tion include good atmosphere at work and the opportunity to im-

prove one’s skills by participating in courses and training. 

5.	 According to 35% of the respondents, the boss or manager is the 

person whose praises are most motivating. 

6.	 The factors which demotivate the THC’s staff most include a lack 

of rewards or their limited scope, as well as the fact that the re-

wards are granted to the same employees every time. 

7.	 90% of the doctors and nurses participating in the study admitted 

that bad atmosphere at work demotivates them. 

8.	 According to the respondents, in-kind incentives are the primary 

type of incentives used in the THC.

9.	 As much as 68% of the study population do not feel motivated to 

work. 
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Abstract

Introduction: In 2009, the International Agency for Research on Cancer 
(IARC) stated that there was “limited evidence of a cause and effect relation-
ship between an increased risk of breast cancer and smoking”. Environmental 
tobacco smoke is known to cause cancer by exerting both carcinogenic and ge-
notoxic effects. The aim of the study was to assess the relationship between 
smoking (active and passive) and breast cancer risk.
Material and methods: The case/control study was conducted from 2015– 
–2019 in the Lodz region. The case group included 384 women with breast 
cancer; the control group included 298 healthy women. The research tool was 
an anonymous questionnaire.
Results: In the group of 682 respondents, 63% have ever smoked cigarettes 
(65.4%/60.1% in the case/control group respectively), 22.1% were current 
smokers, 67% were exposed to passive smoking. In the majority of cases, wo-
men were exposed to smoking by the husband (86%), the father (55.5%) or both 
(43.2%). Breast cancer risk is 253–271% higher for smokers (current – past) in 
comparison to the group of non-smokers, never exposed to passive smoking. 
The risk for passive smokers is 139% higher than for those not exposed. 
Conclusions: Exposure to environmental tobacco smoke increases the risk of 
breast cancer. Public awareness of the negative consequences of passive smo-
king should be raised.
Key words: tobacco smoking, passive smoking, breast cancer, tobacco-related 
diseases, breast cancer risk factor
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Introduction

The problem of cigarette smoking (active and passive) severely affects 

the entire world’s population. According to data on prevalence of smo-

king in Europe (collected in the European Health Interview Survey 

(EHIS)), almost one in four EU28 inhabitants smoke cigarettes (23.9% to 

be exact) and almost one in five women (19.5%). However, smoking va-

ries widely from country to country – from Bulgaria, Greece, and Turkey, 

where more than 30% of the population smokes, to Sweden, where the 

percentage of smokers is 16.7%. Regarding the percentage of smokers by 

sex, for all EU28 countries, the percentage of smokers is higher for men 

than for women, with the highest difference being Lithuania (40.3/12.3% 

smoking men/women) and the lowest Sweden (17.4/16.0%). For Poland, 

the percentage of smoking men is higher than women (32.5/20.3%) [1, 2]. 

Kaleta research [3] shows that among professionally active people the 

percentage of smokers is higher (daily smoking was declared by 37.3% of 

men and 28.2% of women).

According to the World Health Organization (WHO), smoking kills 

approximately 8 million people a year (including 1.2 million deaths 

attributed to second-hand tobacco smoke [SHS]) [4]. The percentage  

of people who die of tobacco-related diseases is higher than the sum of  

victims of tuberculosis, malaria and HIV/AIDS. Among the smoking-

-related causes of deaths, the list is topped by cardiovascular diseases, 

respiratory failure in the course of chronic obstructive pulmonary di-

sease (COPD), and malignant cancer, smoking is also an important risk 

factor for stroke, blindness, deafness, back pain, osteoporosis, and pe-

ripheral vascular disease [5]. As early as 1964, the carcinogenic pro-

perties of tobacco smoke were identified, especially those of several 

polycyclic aromatic hydrocarbons which featured in the Surgeon Ge-

neral’s report on smoking and health [6]. In 2009, the International 

Agency for Research on Cancer (IARC) stated that there was “limited 

evidence of a cause and effect relationship between an increased risk 

of breast cancer and smoking” [7].
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Breast cancer is the most frequently diagnosed cancer among women 

(24.2% of all cancers) in a majority (140/184) of countries worldwide, ac-

counting for one quarter of the total. It is also a leading cause of cancer-

-related deaths in women (15.0%) [8]. In Poland, in 2018, breast cancer 

was the most common cancer among women (22.5% of all cancers) and 

the second (after lung cancer) cause of death due to malignant tumors 

(15.0% of all cancer-related deaths) [9]. 

The aim of the study was to assess the association between active 

and passive smoking and breast cancer, controlling for most of the abo-

ve-mentioned factors of this disease and to establish prognostic implica-

tions if any.

Material and methods

The case/control study was conducted from 2015–2019 in the Lodz re-

gion. The case group included 494 women diagnosed with malignant 

breast cancer. The women from the case group were patients of the On-

cological Surgery Department and the 2nd Department of Oncological 

Surgery, Oncological Surgery Clinics of the Provincial Specialist Hospital 

M. Kopernik in Łódź; the surgery department of Poddębice Health Cen-

ter; and the Provincial Specialist Hospital M. Skłodowska-Curie in Zgierz. 

The control group included 515 women without a diagnosis of breast 

cancer. A detailed description of the study design and study population, 

including the selection of women for the case/control groups and a de-

scription of the research tool, can be found in our previous article: “Night 

Shift Work-A Risk Factor for Breast Cancer” [10]. The research tool was 

an anonymous and voluntary questionnaire. 

Respondents were asked: “Have you ever smoked cigarettes for more 

than six months?”. If they replied positively, they were asked about their 

smoking status, with possible variants of responses: yes or no. For “yes” 

answers a further distinction was made: “former smoker” and “active smo-

ker.” The other question: “Have you ever lived with someone who smoked 

regularly at home?” was asked to identify women exposed to secondhand 
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smoke. For “yes” answers, there were further questions about relatives 

who smoked (father, mother, siblings, husband). Respondents were also 

asked: “How many smokers together have lived with you throughout your 

life?”, with the answer containing the number of people [1, 2, 3, 4, 5].

Respondents also answered questions about their exposure to passi-

ve smoking (“exposed”, “not exposed”). 

The study design received a positive opinion from the Bioethics Com-

mittee at the Medical University of Lodz (RNN/236/15/EC of 22 Septem-

ber 2015). The part of the survey concerning smoking was completed by 

682 women.

The following statistical methods were used in the analysis: (1) t-test 

for mean value, (2) proportions – to calculate the percentage of a given 

category in the case and control groups; (2) simple and multiple logistic 

regression to estimate the odds ratio (OR). Statistical calculations were 

carried out in: (1) a Microsoft Excel spreadsheet (frequency distribution 

of the variables, contingency tables); (2) a Gretl econometric package (t-

-test and logit model selection); and (3) Statistica 13.3 (OR and CI for the 

final version of the logit model). Predictor reduction in the logit model 

was carried out using a backward elimination model selection procedure, 

which started with the most general model and eliminated one variable 

at a time until the best model was reached (i.e. when all right-side varia-

bles were statistically significant for p 0.05).

Results

In the group of 682 respondents who completed the section on smoking, 

430 (63%) have ever smoked for at least for six months in their life (65.4% 

and 60.1% in the case/control group respectively). Up to 279 (40.9%) of 

the smokers successfully quit smoking (42.7%/38.6% in the case/control 

group). There were 151 current smokers (22.1% of the whole sample, 

22.7%/21.5% in the case/control group). 

An average number of smoked cigarettes is similar in the case/control 

group (15.2/14.7 cigarettes per day) with no significant differences in the 
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group of current (15.6/14.3) and former (15.0/14.9) smokers. What signi-

ficantly differences case/control group is the years of smoking which is 

significantly higher in the case group (31.5 vs 28.6 average years of smo-

king). This difference is made by former smokers who have longer history 

of smoking (28.2 vs 24.9 years of smoking).

The whole characteristic of the sample is presented in Table 2, which 

shows that the most significant differences between the case and control 

group occur in terms of the following factors:

•	 BMI > 25 – in the case group the percentage of women who are 

obese is 104.1% (for BMI ≥ 30) and 72% (for BMI 25–30) higher 

than the control group;

•	 late menopause – in the case group, the percentage of women who 

had menopause at age 55+ is 88.4% higher than the control group;

•	 Smoking – in the case group, the percentage of women who are 

non-smokers not exposed to smoke is 70.2% lower than the con-

trol group;

•	 number of smokers with whom the respondent lived – in the case 

group, the percentage of women who live at home with two smo-

king persons is 76.1% greater than the control group.

The characteristics from Table 1 and 2 show that history of smoking in 

the group of current and past smokers is fairly similar. Confirmation of this 

can be found in the table below, where the ORs for the current and past 

smokers differ little, and are even slightly higher for former smokers (this 

is due to the longer history of smoking in the case group of former smokers 

then in control group of former smokers – see last row of Table 1). 

The OR for smokers in contrast to the group of non-smoking women 

is similar for current and past smokers and equal to 1.22–1.28 and shows 

that risk of breast cancer is 22–28% higher in the group of smokers and 

past smokers, but is statistically insignificant. We observed high percen-

tage (67%) of respondents exposed to passive smoking (456 out of 682). 

In the majority of cases, women were exposed to smoking by the husband 

(86% of all exposed to passive smoking women) or father (55.5%) or both 

(43.2%) – see Table 2.
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If smokers are compared with the group of non-smoking women 

not exposed to passive smoking, the ORs are significantly higher  

(OR = 3.53–3.71). This shows that the risk of breast cancer is 253– 

–271% higher for smokers (current–past) in comparison to the group of 

non-smokers who were never exposed to passive smoking. The breast 

cancer risk for passive smokers is 139% higher than for those not expo-

sed (OR = 2.39). If we exclude from passive smokers current and past 

smokers, the OR = 3.84 and this shows the ‘clear’ effect of only passive 

smoking (non-smoking women exposed to smoke have a nearly three 

times higher risk of breast cancer than non-smoking women never ex- 

posed to smoke). Finally, we calculated the OR for non-smokers not 

exposed to smoke, OR = 0.27, which shows that this group have a 73% 

lower risk of breast cancer than all the others.

Below are the results of the multiple logistic regression, which inc-

ludes all the others factor from Table 2 which, along with smoking, can 

affect breast cancer (a backward elimination procedure was used to 

reduce the model to a form with only statistically). Results from Table 

4 confirm that non-smoking significantly lowers the odds of breast can-

cer (OR = 0.37; 95% CI: 0.19–0.71), but only if non-smokers were not 

exposed to passive smoking. Similar to the study [10], the most crucial 

risk factors of breast cancer are high BMI, which increases the risk by 

147–211% and night shift work, which increases the risk nearly twofold. 

Late menopause and short (or non) period of breastfeeding are factors 

with an influence of 71 and 44% respectively. Differences between the 

ORs from Table 4 and [10] results from the different group sizes – here 

we analyzed only 682 persons who answered all the questions about 

smoking, so currently estimated OR = 0.37 more precisely measures the 

impact of non-smoking on breast cancer.

As non-smoking (with no exposure to passive smoke) occurs in a si-

gnificant percentage of breast cancer cases, we were interested in which 

sociodemographic factors are favorable to this group. Logistic regression 

for non-smokers not exposed to smoke, considering the sociodemogra-

phic factors from Table 2, shows that only one of these factors signifi-
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cantly increases the chances of being in this group. This was the higher 

education level (ISCED 5–8) for which there is an OR = 2.94, showing 

that women with a high educational level have twice higher odds of being 

non-smokers not exposed to smoke than women without high education.

Table 3. Impact of smoking on breast cancer (simple logistic regression).

Categories OR Se 95% CI

Smokers vs non-smokers 1.22 0.21 0.81 1.83

Former smokers vs non-smokers 1.28 0.18 0.91 1.80

Smokers vs non-smokers not exposed to smoke 3.53 0.35 1.80 6.96

Former smokers vs non-smokers not exposed to smoke 3.71 0.33 1.95 7.04

Exposed to smoke vs not-exposed to smoke 2.39 0.17 1.72 3.30

Non-smokers exposed to smoke vs non-smokers not expo-
sed to smoke

3.84 0.34 1.98 7.42

Non-smokers not exposed to smoke vs all the others 0.27 0.31 0.15 0.50

Source: own calculations in Statistica 13.3.

Table 4. Statistically significant odds ratios from multiple logistic regression

Variable OR Se 95% CI

Constant 0.59 0.14 0.45 0.79

BMI >= 30 3.11 0.25 1.91 5.07

BMI 25–30 2.47 0.19 1.71 3.57

Night shift work 1.89 0.18 1.32 2.69

Age of menopause 55+ 1.71 0.21 1.12 2.61

Breastfeeding <= 6 1.44 0.18 1.01 2.05

Non-smokers not exposed to smoke 0.37 0.33 0.19 0.71

Source: own calculations in Statistica 13.3.

Discussion

In most epidemiological studies the findings have indicated that both 

active and passive smoking can increase the risk of breast cancer. In our 

previous article [10], not-smoking was a significant factor which lowered 

the OR of breast cancer by 60% (OR = 0.40). Similar results have been 
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obtained in this study (OR = 0.37). The increased risk may be associated 

with smoking large quantities of cigarettes, smoking for a long duration, 

and passive smoking [11–15]. In a nationwide Danish Nurse Cohort Study 

on 21 867 female nurses, Andersen ZJ et al. found association between 

active smoking and breast cancer risk. The percentage of active smokers 

was higher to that observed in our study, 33.7% of nurses were current 

and 30.0% were former smokers. Authors found increased breast cancer 

risk of 27% in current (HR: 1.27; 95% CI: 1.11–1.46) smokers and 18% in 

ever (HR: 1.18; 95% CI: 1.04–1.34) smokers. The researchers observed 

a dose-response relationship with smoking intensity with the highest 

risk of breast cancer in nurses smoking > 20 pack-years (HR: 1.32; 95% 

CI: 1.12–1.55) and > 15 cigarettes/day (HR: 1.31; 95% CI: 1.11–1.56). 

Moreover, it was observed that women who smoked > 10 pack-years be-

fore first childbirth had the highest breast cancer risk (HR: 1.58; 95% CI: 

1.20–2.10) [12]. Malik A. et al. examined the association between passi-

ve smoking and breast cancer risk. Out of 100 breast cancer cases, 23% 

were exposed to secondhand smoke. Among passive smokers, 34.8% had 

exposure to tobacco smoke for ≥ 10 years during childhood, 65.2% were 

exposed for ≥ 20 years in adulthood. Authors suggested positive associa-

tion between the intensity and duration of smoking and the age at presen-

tation and poor prognostic factors [13]. In a Chinese case/control study 

Tong JH et al. found the relationship between passive smoking exposure 

from partners and breast cancer risk. Women whose partner smoked ci-

garettes had an increased risk of breast cancer (OR: 1.46; 95% CI: 1.05–

–2.03; P = 0.027). Moreover, it was observed that patients who smoked 

> 5 cigarettes/day also had significant increased risk (OR: 1.99; 95% CI: 

1.28–3.10; P = 0.002), as were patients exposed to environmental tobac-

co smoke for 16–25 years (OR: 1.87 95% CI: 1.22–2.86; P = 0.004), and 

patients smoked > 4 pack-years (OR: 1.71 95% CI: 1.17–2.50; P = 0.004) 

[14]. In a large prospective cohort study the European Prospective Inve-

stigation into Cancer and Nutrition, it was observed that both active and 

passive smoking increase the risk of breast cancer, and smoking in the pe-

riod between the first menstruation and the first pregnancy is particular-
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ly dangerous. The findings indicated that 56.7% of the women surveyed 

never smoked, 23.3% were former smokers, and 20% of women smoked 

at the beginning of the study period. Of the surveyed woman 42.6% were 

exposed to second-hand smoke, 14.2% were not exposed to environmen-

tal tobacco smoke (neither at work nor at home), 7.1% were current or 

former smokers, never exposed to second-hand smoke, and 36.1% were 

active smokers exposed to second-hand smoke. In our study 67% of re-

spondents were exposed to second-hand smoke. The risk ratio was similar 

for current (HR: 1.06; 95% CI: 1.00–1.12) and former (HR: 1.05; 95% CI: 

1.00–1.10) smokers compared to women who had never smoked [15]. 

Conclusions

Exposure to environmental tobacco smoke increases the risk of breast 

cancer. Unfortunately, many women are exposed to secondhand smoke. 

This exposure also occurs at home, women are most often exposed to 

passive smoking by their husband/partner. Public awareness of the nega-

tive consequences of passive smoking should be raised. The undoubted 

strengths of the study are: (1) quite a large study group, (2) an extensive 

questionnaire and many analyzed variables, (3) wide range of smoking 

definitions. The study also has a number of weaknesses. The weaknes-

ses of the study include the fact that: (1) all data are self-reported by 

the respondents, which is difficult to verify, (2) questionnaire questions 

concerned sometimes distant events in the past of the surveyed women, 

(3) relatively small numbers of respondents in the detailed definitions of 

smoking, which did not allow for a further division of these groups.

Funding: Data collection was carried out as part of research funds for 

the development of young researchers and PhD students at the Medical 

University of Lodz 502-03/6-024-0/502-64-100-18 and co-funded by 

Medical University of Lodz 503/6-024-01/503-66-001 and 503/6-024-

01/503-61-001-19-00.
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Abstract

Introduction: Advertising of tobacco products contributes to the increase 
in the number of smokers. Also in Poland, the regulations in force prohibit 
advertising and promotion of tobacco products, symbols related to their 
use, as well as tobacco props and products imitating them. This prohibition 
applies to the promotion and advertising of tobacco products, including in 
public places, schools, health care institutions, but also on television, ra-
dio, in the press, cinemas and on billboards. The 6 effective actions of the 
MPOWER package of the World Health Organization, which may limit the 
consumption of tobacco products in society, include the elimination of mar-
keting practices violating the ban on promotion and advertising of tobacco 
products, as well as warning and informing about health risks related to the 
use of tobacco. According to research, graphic health warnings on tobac-
co products are effective. They reliably reach tobacco users every time they 
use these products.
Aim: The aim of the study was to assess the perception of advertisements for 
tobacco products and warnings about the harmful effects of smoking by smo-
kers.
Material and methods: A survey conducted in 2015. 114 smokers from Piotr-
ków County. The research tool was a questionnaire. The Bioethics Commit-
tee of the Medical University of Lodz issued a positive opinion on the study 
(RNN/243/15/KE).
Results: During the last 30 days, smokers most often encountered information 
on the harmful effects of smoking on television (54%) and in newspapers or 
magazines (52%).
Within the last 30 days, 97% of respondents saw information on the dangers 
of smoking on cigarette packets. 54% of smokers, under the influence of he-
alth warnings on cigarette packets, considered stopping smoking in the last 
30 days. Smokers noticed forms of promotion of cigarettes: as many as 16% 
of respondents noticed free cigarette samples, 13% of discounted cigarettes. 
36% of smokers believed that advertising and displaying tobacco products at 
points of sale did not affect the type of product purchased.
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Conclusions: There is a need for interventions to alert against the dangers of 
smoking. Rules to ban tobacco display and smoke warning can help reduce 
smoking.
Key words: tobacco advertising, media, tobacco outlets, smoking tobacco

Perception of Advertising of Tobacco Products…
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Introduction

The tobacco epidemic remains one of the main threats to public health, 

accounting for around 8 million deaths annually worldwide [1]. In Po-

land, tobacco consumption is also a public health concern [2]. Smoking 

in Poland is the most important risk factor responsible for the loss of 

2 060 000 years of healthy life, which constitutes 16.3% of the total va-

lue of disability adjusted life-year (DALY) [3]. Every fifth Pole admitted 

to heavy smoking in 2019 [4].

The tobacco industry uses tobacco promotion, advertising and sponsor-

ship (TAPS) as common tactics to encourage the use of tobacco products [5].

Low enforcement of the tobacco advertising ban, observed in many 

countries, makes it possible for the tobacco industries to promote tobac-

co products illegally.

Anti-smoking policy include a comprehensive ban on tobacco promo-

tion and advertising and a smoking ban in many indoor public places. An-

ti-smoking policies were first introduced in the 1990s [2].

The 6 effective actions of the MPOWER package of the World Health 

Organization, which may limit the consumption of tobacco products in 

society, include the elimination of marketing practices violating the ban 

on promotion and advertising of tobacco products, as well as warning 

and informing about health risks related to the use of tobacco [6].

65% of the population (about 5 billion people) have at least one com-

prehensive smoking control measure. One of the methods introduced in 

around 91 countries is the conspicuous graphical health warnings on to-

bacco packages [1].

Also in Poland, the regulations in force prohibit advertising and pro-

motion of tobacco products, symbols related to their use, as well as to-

bacco props and products imitating them. This prohibition applies to the 

promotion and advertising of tobacco products, including in public pla-

ces, schools, health care institutions, but also on television, radio, in the 

press, cinemas and on billboards [7]. People’s perception of the harmful-

ness of tobacco and nicotine products can influence their use.
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Upon joining the Framework Convention on Tobacco Control (FCTC), 

Poland undertook to inform people who use tobacco products about the 

health effects of smoking and about the deadly threat posed by their use 

[8]. The Act of 1995 also imposes an obligation to inform about the harm-

fulness of tobacco smoking on the packaging of tobacco products [7].

The inclusion of health information and properly designed warnings 

on tobacco product packages reduces tobacco consumption. 

Research shows that graphic health warnings on tobacco product pac-

kages are an effective form and reliably reach smokers every time they 

use them [8]. It is important that the warnings on the packages are large 

and cover at least half the surface of the tobacco package [9].

Health warnings and information containing both pictures and text 

are much more effective than purely textual [8].

In Poland, the unit packaging and collective packaging of smoking to-

bacco products bear the following warning: “Smoking kills – quit now!”. 

Information is also provided where consumers can find out about sup-

port facilities for people who want to quit smoking (telephone numbers, 

website addresses, e-mail addresses) [7].

There is evidence that accurate, clear warnings make tobacco users 

think about quitting and may result in a reduction in tobacco use [10, 11].

The aim of the study was to assess the perception of advertisements 

for tobacco products and warnings about the harmful effects of smoking 

by smokers.

Materials and methods

The Bioethics Committee of the Medical University of Lodz approved the 

study (RNN/ 243/15/KE). In 2015 a cross-sectional study was carried out 

on smokers from the Piotrków district who gave their written consent to 

participate in the study. A detailed description of the study has been pu-

blished elsewhere [12, 13].

The research tool was a questionnaire. The questionnaire consisted of 

the sections: information about the participant (socio-demographic data) 
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and information about tobacco (at points of sale, media, advertising). The 

tobacco information section provided data on how smokers had perce-

ived advertising over the past 30 days. The perception of health warnings 

on cigarette packets that smokers have come into contact with in the last 

30 days is also taken into account.

Results

114 study participants were cigarette smokers. Out of 114 respondents, 

63 people (55%) were women, and 51 (45%) were men.

The most common smokers were married people (47%), in the 50–

–59  age group (33%), with secondary education (39%). 60% of the re-

spondents worked as an employed person, and every fourth respondent 

had a net monthly income more than PLN 1,000 to PLN 1,500 per family 

member (Table 1).

Table 1. Characteristics of the studied population (N = 114)

Variable N %

Sex
•	 female
•	 man

63
51

55.3
44.7

Age (years)
•	 < 30
•	 30–39
•	 40–49
•	 50–59
•	 ≥ 60

14
27
9

38
26

12.3
23.7
7.9

33.3
22.8

Marital status
•	 bachelor/miss
•	 married
•	 divorced 
•	 widower/widow

28
53
18
15

24.6
46.5
15.8
13.1

Education
•	 basic
•	 basic vocational
•	 average
•	 post-secondary
•	 higher

2
21
44
14
33

1.8
18.4
38.6
12.3
28.9
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Professional status in the last 12 months 
•	 salaried employee 
•	 self-employed person 
•	 pupil/student 
•	 housewife 
•	 pensioner / annuitant
•	 unemployed

68
11
3
2

23
7

59.7
9.6
2.6
1.8

20.2
6.1

Monthly net family income per person
•	 up to 500 PLN
•	 over 500 to 700 PLN
•	 over 700 to 1000 PLN
•	 above 1000 to 1500 PLN
•	 above 1500 to 2000 PLN
•	 above 2000 to 2500 PLN
•	 above 2500 PLN

11
8

18
29
26
13
9

9.7
7.0

15.8
25.4
22.8
11.4
7.9

Smoking tobacco
•	 Yes everyday
•	 Yes, less than every day

106
8

92.9
7.1

How many cigarettes do you smoke in total during the day? 
(pieces)
•	 < 1
•	 1–5
•	 above 5 do 10
•	 above 10 do 20
•	 above 20 do 30
•	 above 30

2
5

27
61
18
1

1.7
4.4

23.7
53.5
15.8
0.9

Number of years of regular daily smoking? (after deducting 
any interruptions for abstinence)
•	 < 10
•	 10–20
•	 21–30
•	 31–40
•	 > 40
•	 No data

17
36
29
20
11
1

15.0
31.6
25.4
17.5
9.6
0.9

Have you ever tried to quit smoking?
•	 Yes
•	 No

65
49

57.0
43.0

If you have ever tried to quit smoking it how many times?
•	 0
•	 1–2
•	 3–4
•	 5–6
•	 6+
•	 No data

2
37
30
6
3

36

1.7
32.5
26.3
5.3
2.6

31.6
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7% are smokers less frequently than daily smokers, and 93% of all re-

spondents are daily smokers. The fewest (0.9%) smoked more than 30 

cigarettes during the day, and the most common (53%) more than 10 to 

20 cigarettes.

The number of years of regular daily smoking for every third subject 

was 10–20 years, and for every fourth subject – 21–30 years (after sub-

tracting any interruptions for abstinence).

65 respondents (57%) have ever tried to quit smoking, the most com-

mon being 1–2 attempts in their life (33%).

Television, newspapers and magazines are the places where smokers 

most often encountered information on the harmfulness of smoking in 

the last 30 days (54% and 52% respectively). Educational and health ma-

terials (45%), the Internet (38%), billboards (25%) and radio (24%) were 

also often mentioned as sources of information on the harmfulness of 

smoking.

During the last 30 days, 110 respondents (97%) saw information on 

the dangers of smoking on cigarette packets. 62 smokers (54%) consi-

dered quitting smoking in the past 30 days because of perceived health 

warnings on cigarette packets.

Most of the respondents (47%) were in favor of introducing graphic 

forms on tobacco products showing the harmful effects of smoking, while 

22% were against it.

Smokers noticed various forms of cigarette promotion: 16% of re-

spondents noticed free cigarette samples, 13% of discounted cigaret-

tes, 8% of clothes or other articles with the name or logo of the cigarette 

brand. 8% of smokers noticed offers of free gifts and discounts on other 

products when buying cigarettes. 7% of respondents saw promotions of 

cigarettes in postal items (Table 2).
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Table 2. Smokers’ perception of tobacco advertising (N = 114)

Variable N %

Are in the last 30 days in the following media you have 
come across the information about the dangers of smo-
king or those that have encouraged you to quit smoking?

In newspapers or magazines
•	 Yes
•	 No
•	 Not applicable

In TV
•	 Yes
•	 No
•	 Not applicable

On the radio
•	 Yes
•	 No
•	 Not applicable

On billboards
•	 Yes
•	 No
•	 Not applicable

Online
•	 Yes
•	 No
•	 Not applicable

In educational and health materials
•	 Yes
•	 No
•	 Not applicable

59
50
5

61
50
3

27
83
4

28
83
3

43
66
5

51
59
4

51.8
43.8
4.4

53.5
43.9
2.6

23.7
72.8
3.5

24.6
72.8
2.6

37.7
57.9
4.4

44.7
51.8
3.5

In the last 30 days, have you seen information on the 
dangers of smoking on cigarette packets?

Yes
No

110
4

96.5
3.5

In the last 30 days, have you considered stopping smo-
king due to the health warnings on cigarette packets?

Yes
No

62
52

54.4
45.6
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In the last 30 days, have you noticed any of the following 
forms of cigarette promotion?

Free cigarette samples
•	 Yes
•	 No
•	 I don’t know

Cigarettes on sale
•	 Yes
•	 No
•	 I don’t know

Cigarette tickets
•	 Yes
•	 No
•	 I don’t know

Offers of free gifts or discounts on other products when 
buying cigarettes
•	 Yes
•	 No
•	 I don’t know

Clothes or other items with a name or logo cigarette 
brands
•	 Yes
•	 No
•	 I don’t know

Promotion of cigarettes in postal items
•	 Yes
•	 No
•	 I don’t know

18
85
11

15
88
11

5
97
12

9
91
14

9
93
12

8
93
13

15.8
74.6
9.6

13.2
77.2
9.6

4.4
85.1
10.5

7.9
79.8
12.3

7.9
81.6
10.5

7.0
81.6
11.4

Do you think that advertising and displaying tobacco 
products at points of sale make it difficult for you to quit 
smoking?

•	 Definitely not
•	 Probably not
•	 I have no opinion
•	 Probably yes
•	 Definitely yes

25
48
23
12
6

21.9
42.1
20.2
10.5
5.3
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Do you think that advertising and displaying tobacco 
products at points of sale affect the choice of the brand 
of the product you buy?

Definitely not
Probably not
I have no opinion
Probably yes
Definitely yes

24
46
18
20
6

21.0
40.4
15.8
17.5
5.3

Do you think that advertising and displaying tobacco pro-
ducts at points of sale affect the type of product you buy?

Definitely not
Probably not
I have no opinion
Probably yes
Definitely yes

20
41
22
25
6

17.5
36.0
19.3
21.9
5.3

Do you consider it right to raise the tax on tobacco 
products?

Definitely not
Probably not
I have no opinion
Probably yes
Definitely yes

33
43
28
8
2

29.0
37.7
24.6
7.0
1.7

Do you consider it right to prohibit the display of tobacco 
products in points of sale?

Definitely not
Probably not
I have no opinion
Probably yes
Definitely yes

12
41
36
17
8

10.5
36.0
31.6
14.9
7.0

Do you consider it right to introduce a complete ban on 
the production and sale of cigarettes and other tobacco 
products intended for smoking?

Definitely not
Probably not
I have no opinion
Probably yes
Definitely yes

45
44
19
3
3

39.5
38.6
16.7
2.6
2.6
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Do you consider it right to introduce pictures of the 
harmful effects of smoking on tobacco products?

Definitely not
Probably not
I have no opinion
Probably yes
Definitely yes

15
17
28
29
25

13.2
14.9
24.6
25.4
21.9

According to the surveyed smokers, 36% believed that advertising 

and displaying tobacco products at points of sale did not affect the type 

of product they buy, while 18% believed that it definitely did not. Every 

fifth person did not have an opinion on this subject. 

For 22% of point-of-sale smokers, it would be appropriate to ban the 

display of tobacco products. Every third person did not have an opinion 

on this subject, and 46% did not share this opinion.

For the majority of respondents (about 64%), displaying tobacco pro-

ducts and advertising at points of sale did not make it difficult for smo-

kers to quit smoking.

5% of respondents were in favor of introducing a complete ban on the 

production and sale of cigarettes and other tobacco products, 79% of re-

spondents did not support this ban. 67% of respondents were in favor of 

raising the tax on tobacco products.

Discussion

Our research complements the literature on the perception of tobacco 

advertising by smokers and warnings about the dangers of smoking.

Points of sale (POS) have become important tobacco display venues 

for tobacco companies in countries where tobacco advertising and pro-

motion bans have been introduced [14].

Our study found that smokers notice various forms of cigarette pro-

motion. Free cigarette samples (16%) and discounted cigarettes (13%) 

were most often perceived. Offers of free gifts and discounts on other 

products were also noted at points of sale when buying cigarettes (8%). 
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This may indicate poor enforcement of the ban on tobacco advertising 

at points of sale. Moreover, they show that enforcement of existing legi-

slation needs to be improved.

Other studies also show a strong correlation between smoking initia-

tion, susceptibility and progression and exposure to advertising (inclu-

ding at POS) [14–20].

Every second person in our study did not support the validity of the 

ban on displaying tobacco products at POS (points of sale). It was obse-

rved that when shopping at POS, noticing tobacco at an exhibition each 

time more than threefold increased the likelihood of susceptibility com-

pared to never noticing tobacco [16].

Every fourth smoker, as a result of viewing a cigarette exhibition, bo-

ught cigarettes at least sometimes on an impulse. One in eight smokers 

who have recently quit smoking and one in five smokers who have tried to 

quit, avoided outlets where they usually bought cigarettes. These were ac-

tions in case they were tempted to buy them [18].

34% of people who have recently quit smoking and 38% of smokers who 

have tried to quit in the last 12 months have experienced an urge to buy ci-

garettes after viewing a retail display [18]. Another research by Kaleta et al. 

carried out in Poland showed a violation of the ban on tobacco and e-ciga-

rette advertising in POS. There was a decrease in the promotion of tobacco 

products at POS in the form of boards, mats and posters, but an increase in 

video screens (8% in 2014, 30% in 2019). Accessories and products imitating 

tobacco products were less popular TAPS (10% in 2014, 2% in 2019) [21].

In another study, which was realized in 25 European countries, exposu-

re to indirect advertising such as free cigarette samples or tobacco compa-

ny logos on promotional items was common in all countries.

10.9% said that a tobacco company representative had ever offered 

them “free” cigarettes. The item with the cigarette brand logo was owned 

by 18.2% of respondents. 20% of respondents in Poland, the Republic of 

Serbia and Montenegro were offered free cigarettes [22].

In contrast, a study by Rudatsikira et al found that at least 95.5% 

of men and women reported seeing a tobacco brand on TV in the last 
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30  days. About half of the study participants reported tobacco-related 

advertisements in magazines in the past 30 days, and 7.8% reported po-

ssession of an item with a tobacco brand logo. Women saw tobacco-rela-

ted advertisements in the media more often than men [23].

Free tobacco products and tobacco advertising on television, on vi-

deo, in shops and at street vendors are more likely to use tobacco [24]. 

A study in 19 developing countries showed that there is a positive corre-

lation between smoking and exposure to advertising [25].

Smokers in the display ban conditions were less likely to attempt to pur-

chase cigarettes. People who recently quit smoking under the advertising 

ban were less likely to smoke [26]. Many smokers (31.4%) believe that remo-

ving cigarette displays from shops will make it easier for them to quit [18].

The main goal of tobacco control policy is to communicate the dangero-

us effects of smoking. In our study, 45% of respondents came across infor-

mation on the harmfulness of tobacco smoking in educational and health 

materials, and 38% on the Internet. More than half of the smokers in our 

study most often encountered information on the harmful effects of smo-

king on television, as well as in newspapers or magazines.

It has been shown that, in addition to reducing the advertising of to-

bacco products, warning signs and less attractive cigarette packages have 

been shown to reduce tobacco smoking [27]. Our study showed that as 

many as 97% of smokers saw information on cigarette packets warning 

against the harmful effects of smoking. Similar results were obtained in 

other studies (over 90% of respondents) [28–30].

Research shows that smoking cessation or smoking reduction can be 

influenced by warning labels placed on tobacco products [28, 31].

This proves the effectiveness of displaying graphic health warnings on 

the packages of tobacco products [1, 32].

In another study, 95% of respondents were informed about the harm-

ful effects of smoking. Under the influence of this information, 14% of pe-

ople reduced the number of cigarettes smoked per day, and 5% intended 

to quit smoking. The majority (47%) believed that health warnings with 

images and text could have a greater impact than text-only warnings [33].
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Another study confirms that the warnings perceived by respondents 

(70%) increase the awareness of the health risks associated with smo-

king. They also help to reduce or quit smoking [28].

Respondents notice warnings on tobacco products, and most believe 

that they can understand warning labels [30]. Smokers exposed to plain 

packets try to buy cigarettes much less frequently than people exposed 

to colored packets [26].

In our study, every second smoker believed it was right to introduce 

pictures of the harmful effects of smoking on tobacco products. In other 

studies, all picture warnings on cigarette packets were found to be more 

effective than text warnings [30, 34]. Pictorial health warnings are seen to 

be more effective in stopping smoking among non-smokers as well as in 

stimulating smoking cessation among smokers [30, 35]. They are eye-cat-

ching and provide additional motivation to quit smoking [30].

Every second smoker in our study, under the influence of health warnings 

on cigarette packets, considered giving up smoking in the last 30 days.

Also in the study by Sharm et al., a significant relationship was found be-

tween awareness of the negative effects of smoking and an attempt to quit 

smoking [36].

Our study is a study that was first conducted among the socially disa-

dvantaged rural adult population. The analysis has strengths and weak-

nesses that have been described elsewhere [12]. The study used a cross-

-sectional design that tends to be observable at one point in time, making 

it impossible to observe changes over longer periods of time. The study is 

also limited by a small group of the population.

Conclusions

There is a need for interventions to alert against the dangers of smoking. 

Rules to ban tobacco display and smoke warning can help reduce smo-

king. A policy that introduces warning labels on the packaging of tobacco 

products can effectively inform people about the adverse health effects 

of smoking and play a key role in reducing the number of people smoking.
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Abstract

A scientific school could be defined as a form of community that includes 
a group of scholars, researchers sharing similar ideas, and approaching specific 
scientific problems in the same way. The crucial characteristic of a scientific 
school is based on values, culture and identity of scholars represented by simi-
lar research orientation.
The objective of the paper is to describe the characteristics of the organizatio-
nal identity of medical science schools. The research methodology is based on 
a review of the literature on the subject. 
Key words: organizational identity, organizational culture, medical schools
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Introduction

Organizational identity is an interdisciplinary issue undertaken by scien-

tists working in many disciplines: management sciences, economics, or-

ganizational theory, and sociology. Scientific schools are examples of 

organizations that are characterized by a strong identification with the 

issues they undertake, a similar methodology, and the scientific autho-

rities creating them. The participants of the science school identify with 

similar values, adhere to similar norms and create strong organizational 

cultures [74, 75, 76]. They have common ideas and carry out joint ven-

tures. It is particularly noticeable in medical disciplines where, from the 

beginning of the educational and professional path, the master-student 

relationship is of great value and the basis of education.

It can be argued that scientific schools related to research, publication 

achievements and scientific authorities are established in various rese-

arch centers. The aim of the work is to describe the characteristics of the 

organizational identity of medical science schools. The research metho-

dology is based on a review of the literature on the subject.

Definitions of scientific schools

 An attempt to define the concept of a scientific school is an interdisci-

plinary meeting of representatives of various fields of science: history, 

philosophy, sociology, and linguistics. It can be assumed that each field 

of knowledge needs to look back at the achievements of its predeces-

sors. A scientific school is defined as a form of community that includes 

a group of scholars, researchers sharing similar ideas, and approaching 

specific scientific problems in the same way. Schools are associated with 

a given place or research center, and are often an attempt to continue 

the achievements of an outstanding scientist. Researchers who become 

elements of a given research unit also have a similar scientific approach. 

In the literature on the subject, you can find cases of scientific schools 

that are named and defined in terms of time, and their achievements 

Identity and Culture of Medical Schools in Poland
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constitute a form of a collection of research activities of scientists inc-

luded in them. They are scientists with recognized, often international 

achievements, authors of groundbreaking works, creators of epochal 

inventions, or originators of new theories. The followers are the conti-

nuators and successors of the thoughts of their predecessors. There is 

a characteristic sense of internal solidarity, as well as the need to defend 

against attacks by scientific opponents from other centers. The establi-

shment of each science school has its own historical background. These 

are organizations that arise and operate in specific circumstances. Scho-

ols are subject to many transformations, they evolve, they collapse, they 

change. They are replaced by other individuals who draw on their legacy, 

broadening the spectrum of their achievements or even negating their 

achievements. Newly created entities may become modifications of pre-

viously existing schools [2]. In the figures of the masters and their achie-

vements, one can see attempts to define the community they create. In 

the history of science, there are many examples of opinion-forming au-

thorities who became the progenitors of scientific schools later named 

after them. Epicurus (341 BCE–270 BCE) one of the most important Gre-

ek philosophers who, after arriving in Athens, founded around 306 BCE 

the „Garden” philosophical school, thus giving rise to an elite community 

of scientists, to which belonged Amynomachos from Athens, Metrodoros 

from Lampsacus (approx. 330–277 BC), Polyainus from Lampsacus (ap-

prox. 340 BC – died approx. 278 BC), Hermarchos of Mytilene, Philode-

mus of Gadara (approx. 110 BC – approx. 39 BC), Zeno of Sidon (approx. 

150 BC – approx. 70 BC) [3]. It gave rise to a philosophical trend that was 

continued in Roman times by Titus Lucretius Carus (c. 99 BCE–55 BCE) 

and in the modern era, e.g. by the French philosopher – Pierre Gassendi 

(1592–1655) [4].

Among the definition of a scientific school, it is worth mentioning the 

one formulated by the sociologist Zbysław Muszyński, who describes it 

as an informal organization gathering a community of scientists that ari-

ses spontaneously and apart from the need to solve research problems, 

is also a sociological and psychological phenomenon of great importance 
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for the development of science. Muszyński considers the following crite-

ria for describing such a community of scientists: “genealogy, time, place, 

self-awareness, community of views, writings, styles and the world view 

of researchers” [5]. The origin of the science school is the master-student 

relationship. A master is a person with significant scientific authority, 

outstanding personality and organizational skills, distinguished by the 

ability to cooperate and creatively influence others. It is a phenomenon 

located in time: it arises and functions at a specific moment. These two 

categories describing a science school allow the stages of its develop-

ment to be traced: the constitution of the master; selection of students; 

the establishment of a school in terms of common ideas and methodolo-

gy, development and scientific achievements, and the final stage of spre-

ading the idea or terminating its activities. 

The place is often traditionally associated with the school’s seat as 

a research center. The members of a given community share the aware-

ness of unity and a sense of separateness.

The concept of school may be identified in relation to the research is-

sues it undertakes, e.g. a sociological school. By reviewing research cen-

ters, one can find their connections with the direction of research, e.g. 

a school of interpersonal relations, but also with their location, a univer-

sity or a city where researchers gathered, giving them the opportunity to 

develop and act, e.g. the Harvard School, the Michigan School. Different 

scientific directions and approaches can be found in one research unit. 

Each of them has a specific epistemology and methodology of scientific 

conduct [6]. For the contemporary definition of scientific schools, the 

concept of paradigm is binding. It was formulated in the 18th century in 

Göttingen by Georg Christoph Lichtenberg (1742–1799), a professor of 

natural sciences. The term “paradigm” is derived from the Greek langu-

age parádeigma is a pattern, a model with a didactic value, allowing di-

rect insight into the complexity of scientific research [7]. The foundations 

of the paradigm concept should be sought in the ancient Platonic idea, 

in which it was described as a model of variable things, from the Greek 

word [8].
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In an attempt to search for the genesis of the definition of a scientific 

school, reference should also be made to Thomas Samuel Kuhn (1922– 

–1996), the creator of the paradigm theory, who in his book: The Struc-

ture of Scientific Revolutions of 1962, presented the course of the revo-

lution in science. Kuhn called the paradigm necessary to solve a specific 

research problem, which is accepted by a given scientific community [9]. 

It becomes a criterion identifying a specific field of science [10]. Kuhn 

believed that every scientific community at some point adopts a certain 

paradigm, taking as fundamental the foundations of a given scientific di-

scipline [72, 73]. Therefore, it plays the role of a criterion describing a gi-

ven field, enables an individual researcher to work within a given group 

of scientists and allows to define the framework of a scientific field [11].

History of medical science schools

The origins of the tradition of establishing scientific schools can be 

traced back to antiquity. In 387 B.C.E. Plato founded the Academy in 

Athens, where philosophy, mathematics, rhetoric and natural sciences 

were studied. The most eminent mathematicians of that time were ac-

tive in it [12, 13]. Aristotle is considered to be the greatest continuator 

of the philosophical formation of Plato, the foundations of his philoso-

phical reflections lie in the reflections of his teacher [14, 15]. The Pla-

tonic Academy had a great influence not only on the philosophy of this 

period, but also on the whole of ancient thinking. Its closure in 529 CE. 

by the Roman emperor Justinian, it is considered the moment separa-

ting the ancient epoch from the middle ages [16]. The successor of Pla-

to’s Academy was the Lyceum (Greek: Λύκειον) founded by Aristotle in 

the 4th century BC on the basis of existing from the 5th century BC at 

the temple of Apollo Likejos, gymnasium. It conducted research in many 

areas of knowledge, mainly in the humanities and natural sciences. The 

most eminent representatives of the school include: the father of bota-

ny, Theophrastus of Eresos (ca. 370–287 BC [17] and Aristoxenos of Ta-

ranto (ca. 354 BC–300 BC) [18]. Sotera, ruler of Egypt in 323–283 BC 
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[19], Mouseion, (Greek: Μουσεῖον) – a temple of muses, a scientific scho-

ol of great importance to the ancient world, both in the humanities and 

the sciences [20]. The scientific schools include Demetrius of Phaleron  

(c. 350–283 BCE) [21] or Euclid (c. 365 BCE–270 BCE) [22].

In the Renaissance in Italy, schools began to appear, which later gave 

rise to scientific societies. One of the most outstanding is the Accademia 

Platonica in Florence, founded in 1462 under the patronage of Cosmas 

Medici in the Careggi villa [23]. The first scientific society, Academia Se-

cretorum Naturae, was founded by Giambattista della Porta in Naples in 

1560 [24]. In 1582, the Accademia della Crusca was founded in Florence, 

inspired by Anton Francesco Grazzini. The purpose of its creation was to 

keep the Italian language clean and in good condition [25]. In 1542, the 

Accademia Vitruviana was established in Rome by the Italian philologist 

Claudio Tolomei, and on August 17, 1603, the National Academy of Lynx 

in Rome. It was the first true modern scientific society. The main task of 

the school was to promote experimental natural science, and one of its 

outstanding members was an astronomer, mathematician, physicist and 

philosopher – Galileo Galilei (1564–1642), who supported the theory of 

Copernicus [26]. Also in Florence, the Accademia del Cimento – the Aca-

demy of Trials, dealing with physical sciences, was founded in 1657. Its 

model was used to create the Royal Society in London and the Academy 

of Sciences in Paris. Two years later, in 1677, the Accademia Fisico-Ma-

tematica [27] was established in Rome. Following the traditions of Italian 

science schools, similar institutions began to appear in other European 

countries, including Poland. The first was the Sodalitas Litteraria Vistu-

lana-Nadwiślańskie Towarzystwo Literackie [28, 29], established in Cra-

cow in 1489. The first Polish scientific school was the “Society of Writers 

in Poland for Publishing the Best and Most Beneficial Books of the Coun-

try” (Societas litteraria ad edendos optimos et Poloniae utilissimos libros, 

operating in 1765–1770 in Warsaw). On February 10, 1775, the Socie-

ty for Books was also established in Warsaw. Its mission was to develop 

school curricula and publish school textbooks [31]. In 1800, the Society 

of Friends of Sciences (TPN) was established in Warsaw, which brought 
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together researchers from various fields of science. Its work contributed 

to the establishment of the Royal University of Warsaw, the precursor of 

the University of Warsaw [32]. On the other hand, in 1872, the Academy 

of Skills was established in Cracow, which was called the Polish Acade-

my of Learning from 1919. Initially, it consisted of 3 faculties: philology, 

history and philosophy, and mathematics and natural sciences, and from 

1930 also medicine [33].

The Lviv-Warsaw School can be considered the most famous Polish 

pre-war philosophical school. It was established by Kazimierz Jerzy 

Adolf Twardowski (1866–1937), the founder of the Polish Philosophical 

Society [34]. The school was established at the end of the 19th century 

in Lviv and was continued by his students in Warsaw in later years. The 

outbreak of World War II marked the end of its existence. However, the 

influence of the school and the methodology connected with it rema-

ined in the works of its continuators, continuing uninterruptedly until 

the 1950s [35].

The beginnings of the Polish school of philosophy of medicine are re-

lated to the publication in 1874 of the work of Tytus Chałubiński (1820–

–1889) “On the method of finding medical indications”. The main field of 

interest of the researchers was the logic of diagnosis and the approach 

to the topic of prognosis in medicine. The most prominent representati-

ves of the older Polish school of medical philosophy were: Tytus Chału-

biński [36], Feliks Franciszek Nawrocki (1838–1902), Ignacy Baranowski 

(1833–1919), Henryk Nusbaum (1849–1937), Henryk Fryderyk Hoyer 

(1834–1907), Wiktor Feliks Szokalski (1811–1891) [38].

In 1805, the Vilnius Medical Society was established, the first presi-

dent of which was the outstanding Polish scientist Jędrzej Śniadecki [39]. 

Its founders were the doctor August Becu (1771–1824), chemist Jędrzej 

Śniadecki (1766–1838), Józef Frank, Jan Braun, Eliasz Enholm, Herz He-

iman, Jakób Liboszyc, Jana Lobenwein, Andrzej Matusewicz, Jana Szlegel, 

Ferdynand Spitznael and Jan Szymkiewicz. After the Vilnius University 

was closed in 1831, it existed thanks to cooperation with the Medical-

-Surgical Academy [40].
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In December 1820, the Warsaw Medical Society was established. The 

Society was founded on the initiative of professors of the University of 

Warsaw: Andrzej Franciszek Ksawery Dybek (1783–1826), August Fer-

dynand Wolff (1768–1846), Józef Czekierski (1777–1827), Franciszek 

Brandt, Maurycy Woyd (1791–1877), Fryderyk Roemer, Jan Kuehne, 

Jan Theiner. In 1889, the Laryngological Section was established at the 

Warsaw Medical Society, constituting the foundations of the first scien-

tific association of Polish otolaryngologists. Its chairman was Dr. Teodor 

Heryng (1847–1925) [41]. In 1908, the Laryngological Section was cre-

ated at the Lviv Medical Society, and in 1909 it was transformed into the 

Lviv Otolaryngological Society, headed by prof. Antoni Jurasz senior. In 

1912, the Warsaw Otolaryngological Society was established [42]. Lu-

dwik Guranowski (1853–1926) and Zygmunt Silver (1860–1941) be-

came its chairmen [43]. The following actors were active in it: Zdzisław 

Dmochowski, Teodor Heiman, Alfred M. Sokołowski, Leopold Lubliner, 

Jan Moczulski, Robert Sinołęcki [45]. In November 1924, on the initia-

tive of Dr. Jan Pieniążek, the Łódź Section of the Otolaryngological So-

ciety was established [46]. The fire of war interrupted the work of the 

Society, but the tradition of meetings and exchange of experiences be-

tween specialists survived. The Łódź Branch of the Polish Otolaryngo-

logical Society was reactivated, on the initiative of the team members, 

in 1945, four months after the establishment of the Chair and Clinic  

of Ear, Nose, Throat and Larynx Diseases [47]. In 1961, at the request of 

associate professor Jan Danielewicz, the Pediatric Laryngology Section 

of PTORL was established, which is currently chaired by prof. Jarosław 

Szydłowski, and in 1963 in Wrocław the Audiological Section of PTORL 

was established, headed by prof. Wiesław J. Sułkowski. The structures 

of PTORL also include: Phoniatric Section chaired by prof. Jurek Olszew-

ski, Historical Section working under the supervision of prof. Andrzej 

Kierzek, Oncology Section led by prof. Paweł Burduk, Section of Otology 

and Otoneurology operating under the direction of prof. Wioletta Pie-

truszewska, Section of Rhinology and Plastic Surgery of the Face – prof. 

Eliza Brożek-Mądry [48].
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The identity and organizational culture of a medical scientific school

According to an encyclopedic definition, identity is a multi-meaning term 

referring to individuals or social groups which, despite being subject to 

numerous, inevitable changes, retain certain constant features that de-

termine their identification, who or what they are. It is a feature that 

distinguishes an individual or a group from others, giving it its differen-

ce, describing it [49]. The word comes from the Latin word idem, which 

means identity, continuity. An attempt to define the concept has already 

been read among ancient philosophers. Aristotle in “Metaphysics” wro-

te that: “...identity is a certain unity of a multiplicity of things or a unity 

of one thing understood as a multiplicity...”. Considerations on identity 

were then undertaken by: Leibniz, Kant, Hegel, and Heidegger [50]. In 

psychology, it is described in the context of perceiving oneself as sepa-

rate and unique in relation to others. Since the emergence of the theory 

of the American psychoanalyst Erik Homburger Erikson (1901–1994), it 

has been defined in terms of two important human relationships: his re-

lationship to himself and other people, and thus also to tradition and cul-

ture [51]. Social identity, on the other hand, is the identity of an individual 

or a community, thanks to which it locates itself in a specific area of ​​social 

reality [52]. The contemporary concept of identity in relation to mana-

gement science was developed by its creators: George Herbert Mead 

(1863–1931) and Herbert Blumer (1900–1987) [53]. In the review of the 

literature on the subject on identity, mention should be made of the Ame-

rican sociologist and writer Erving Goffman (1922–1982), the creator of 

the concept of a total institution, i.e. a social organization within which 

there is a closed group of people who are formally controlled by the staff 

of this institution [54].

In management sciences, a significant research emphasis is taken in 

the discourse on organizational identity. The history of transferring the 

concept of identity to the ground of the community, and thus organiza-

tion, has a short tradition, because it appeared in the 1980s thanks to 

the works of Richard Jenkins, who proved that individual and collective 
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cannot be considered separately, they are inextricably linked [55]. On 

the other hand, Mary Jo Hatch and M. Schultz describe the differences 

between organizational identity and corporate identity, as they believe 

that the former is deeply rooted in the organizational culture with its lo-

cal meanings and symbols, which are communicated to individual mem-

bers of the organization by supervisors [54]. They refer to the concept of 

the American philosopher, sociologist and psychologist George Herbert 

Mead (1863–1931), proving that the organization has its own identity 

described as “objective self” and “subjective self” [55]. Researchers Blake 

E. Ashforth and F. Mael indicate that the process of acquiring social iden-

tity is the basic condition for undertaking group activities. The process of 

identifying with the group is the basis of participating in it. Social identity 

manifests itself in gaining a sense of the group’s separateness, striving to 

maintain its prestige [56].

According to M. Trotsky, the identity of science can be defined as the 

awareness of community, encompassing a system of values, individual 

attitudes, methods of action and goals that determine the unity of the 

scientific community. In this way, it is possible to perceive the internal 

identity of a scientific organization, focused on a common research topic, 

implementing a coherent activity. Its role is to integrate scientists with 

its environment. In contrast, external identity realizes a sense of sepa-

rateness in relation to other, foreign scientific environments. The basic 

concepts within which science functions are three aspects of its under-

standing: resultant, functional and institutional. When describing the 

outcome context, science can be defined as the finite result of cognitive 

activities obtained in the research process. It includes a system of justi-

fied hypotheses and theorems subject to scientific cognition, understo-

od according to the best and most up-to-date knowledge. It covers the 

subject of research, their methodology, and the method of popularization 

– scientific publications (works, articles in scientific and professional jo-

urnals). In the functional aspect, we perceive science as a specialized ac-

tivity aimed at learning and understanding reality, the motto of which is 

the obligation to use and transfer knowledge to others. Such an under-
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standing of the identity of science is diversified due to the scientific di-

scipline, type of research, and even the mode of obtaining degrees and 

titles as well as the implementation of undergraduate and postgraduate 

education of students. In the institutional context, science is understo-

od as the activity of all kinds of scientific institutions [57]. They operate 

on the basis of the classification of scientific fields and disciplines. This is 

how universities operate - universities, polytechnic universities, medical 

academies, academies of fine arts, music academies, physical education 

academies, but also research units, faculties, institutes, departments and 

departments [58].

Scientific disciplines are often interrelated, both within the same field 

and even within other fields of science. There may be three types of re-

lationships between individual scientific disciplines: interdisciplinarity, 

multidisciplinarity and transdisciplinarity [59]. According to the dictio-

nary definition, interdisciplinarity is an interaction between two or more 

disciplines. It may concern the exchange of ideas, mutual integration in 

terms of concept perception, methodology, procedures, terminology, and 

the organization of research and didactics. An interdisciplinary research 

group is a group of people educated in various disciplines who work on 

a common research problem through intercommunication [60]. Follo-

wing J. Axer, it should be assumed that the determinant of interdiscipli-

narity is the possibility of functioning of groups composed of scientists 

of different ages, with various competences and views, but undertaking 

common research problems both in the field of research and didactics. 

Its success depends on the degree of internal differentiation and the 

intensity of team cooperation [61]. In the opinion of J. Kurczewska, the 

foundations of interdisciplinarity are used for specific purposes in order 

to meet the complexity of scientific research and describe issues on the 

border of several scientific fields or solve a specific problem that has not 

yet been explored by researchers of any discipline. We also notice the 

need to refer to it when we are looking for new conditions for the unity 

of knowledge [62]. Multidisciplinarity, on the other hand, in the way of 

defining by W. Gagatka assumes the mutual dependence of two or more 
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scientific disciplines, while transdisciplinarity means not only communi-

cation between researchers of several fields, but above all going beyond 

their characteristic domains in terms of research [63]. According to M. 

Goryń, interdisciplinarity can be understood in four ways. The first inclu-

des the possibility of supporting research conducted in a given discipline 

by researchers from disciplines of another field of science. An example 

of this is the ecology of an organization that brings together researchers 

in the field of management sciences and biologists. The research intere-

sts of organization ecologists focus on the dynamics of the mechanisms 

of population evolution in the context of relations between the organi-

zation and the environment. Population is defined here as a collection 

of entities with the same characteristics, and the dynamics of change is 

explained by evolutionary processes, including differentiation, selection 

and retention. The environment selects those organizations that are best 

adapted to external conditions, and the population is selected by the 

environment [64]. Similarly, there are attempts to implement joint acti-

vities in the field of pedagogy and medicine, for example in the wide area 

of health education. Its basic tasks include raising public awareness in the 

field of disease prevention, for example cancer, which translates directly 

into the improvement of the health condition of the society. The conse-

quence of cooperation then becomes the emergence of new professions: 

health educator, health promoter [65]. The second area of interdiscipli-

narity may assume that research conducted in a given discipline refers to 

other areas of science. An example of this is researchers who focus on be-

havioral finance, which is the link between psychology and finance. The 

research topics include the analysis of individual investor behavior when 

making specific investment decisions. The apogee of interest in this sub-

ject came when the Nobel Prize for work in the field of economics was 

awarded in 2002 to two psychologists: Daniel Kahneman and Amos Tver-

sky [66], or actually only the first of them, because the second researcher 

did not live to see the award, dying of cancer in 1996 year. The Kahneman 

and Tversky model allows for the explanation of the behavior of speciali-

sts, including physicians, at the time of their diagnosis [67]. The third do-
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main of interdisciplinarity can be considered the area in which research 

conducted in a given discipline refers to other disciplines from the same 

field. An example of this is the common research topic undertaken within 

medical sciences between medicine and public health [68]. Public health 

is a science dealing with the synthesis of the impact of health systems, 

human resource management and social awareness in order to obtain 

a holistic approach to health and disease with a description of their risk 

factors. In Westerling’s definition, it is described in the form of various 

forms of supervision over the health of the society, including planning and 

participation in preventive programs, their evaluation, health promotion 

and undertaking the issues of health care organization [69]. Research un-

dertaken by scientists focused on public health is also of interest to social 

medicine, preventive medicine, occupational medicine, as well as many 

medical specialties, both basic and specific. In the fourth area of interdi-

sciplinarity, research conducted in a given sub-discipline can be written, 

to which those from another sub-discipline refer, however, both remain 

specified in the scope of the same discipline. An example of cooperation 

can be research conducted together by a number of medical specialties. 

The reason for cooperation is then the same problem, for example the 

disease entity, its understanding, epiopathogenesis, diagnosis and tre-

atment. Here, one has to take into account the necessity to co-solve the 

problem that is imposed on scientists and doctors with a holistic view of 

man, which is a challenge for modern medicine. Recently, we all learned 

the sense and mechanism of this cooperation during the Covid-19 pan-

demic caused by the SARS-CoV-2 virus infection. We owe the lives of mil-

lions of people to the close cooperation of doctors of various specialties: 

infectious agents, internists, pulmonologists, anesthesiologists, nephro-

logists, otorhinolaryngologists, cardiologists, etc. In this situation, the is-

sue of interdisciplinarity also appeared at other levels of its examination. 

Since the outbreak began, efforts to develop a vaccine against the virus 

have continued throughout the world. Thanks to the multidisciplinary 

participation in the work of scientists from various research areas and 

the farthest corners of the world: virologists, doctors, genetic engineers, 
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pharmacists, economists and even politicians, today we have a chance to 

overcome the pandemic and return to normalcy.

Summary

The area of ​​management places organizational identity in the group of 

interdisciplinary issues. Since the beginning of their existence, science 

schools have been characterized by a strong identification, both in terms 

of personalities, supported by ties with the scientific authorities creating 

them, and the issues they undertake. The participants of the science scho-

ol share similar values ​​that follow the norms and create organizational 

cultures. It is particularly noticeable in medical disciplines where, from 

the beginning of the educational and professional path, the master-stu-

dent relationship is the value and basis for the education of future specia-

list doctors in their fields. Medical science schools associated with rese-

arch, publications and scientific authorities with a uniform organizational 

identity are established in research centers. They become opinion-for-

ming centers which, through their research and educational activities, in-

fluence other organizations by taking up the challenge of educating medi-

cal staff up to date. It is clearly visible in the system of educating the next 

generations of specialists, doctors and physiotherapists. Each of them, not 

only as part of their studies, but also in compulsory postgraduate educa-

tion, becomes part of the scientific school in which they are educated, and 

then they transfer their ideas and way of thinking to the organization in 

which they work, and often even create it from scratch.

The thesis that scientific schools related to research, publication 

achievements and scientific authorities are established in various medi-

cal research centers is confirmed by the examples described in the ar-

ticle. The research thesis is exemplified by the establishment of several 

medical research centers in Poland with their own identity and organi-

zational culture. It is difficult to say that they are based on various para-

digms, but undoubtedly, they have created their own publishing output, 

specific research fields and scientific authorities.
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Abstract

Background: Obesity was declared an epidemic of the 21st century by WHO. 
Currently, as many as 39% of adults in the world are overweight and 13% are 
obese. The number of obese people in the world has tripled since 1975. As is 
well known, excessive abnormal body weight has a significant impact on the 
functioning of the entire body. It is very common to emphasize education on 
cardiovascular implications related to obesity matter – however, overweight 
and obese patients may also be a group particularly vulnerable to problems 
related to the urogenital system. 
Objectives: The aim of the study is to draw attention and discuss the pro-
blems related to the above-mentioned system, to which this group of patients 
is exposed more frequently than patients with normal body weight. They in-
clude dysfunctions that do not pose a threat to the patient’s life, but signifi-
cantly reduce the quality of life, such as urinary incontinence and impotence, 
and severe and even life-threatening diseases such as chronic kidney disease 
or cancer. 
Material and methods: Based on numerous data available on this subject 
and collected from various research centers using Google Scholar and Pub-
Med, the most recent and the most important information on this subject has 
been summarized. To better present and understand the problem, the mecha-
nisms were also discussed, so that the work is a complete analysis, particularly 
useful in the current obesity epidemic.
Results: Obesity is associated with an increased risk of many diseases of the 
urogenital system. It causes a worse prognosis and makes treatment less effec-
tive. Treatment of obesity should be the first line of treatment of the discussed 
diseases of the genitourinary system.
Conclusions: Obesity is a serious and growing problem all over the world. It 
has an impact on the epidemiology of many diseases of the urogenital system, 
therefore paying special attention to its prevention and treatment seems to be 
one of the most important foundations for the prevention and treatment of 
dysfunctions of the genitourinary system.
Key words: obesity, fertility, urogenital, urology 
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Introduction

Obesity is defined as a complex chronic disease and it is a risk factor 

for many diseases including cardiovascular diseases, diabetes and can-

cer, and what is more it has a huge impact on overall health [1, 2]. The 

prevalence of obesity is increasing year by year and this phenomenon 

affects not only adults but also children and adolescents [1]. Overwe-

ight (including obesity) occurs in over 35% of adults and 11% are obe-

se [3]. The prevalence of pediatric overweight (including obesity) in 

children aged 5 to 17 years is estimated at about 18%, obesity alone 

is approximately 2–3% [4, 6]. Obesity is defined as one of the biggest 

problems of public health [3]. BMI (body mass index) is commonly used 

as a screening tool to characterize and measure obesity [5]. BMI can 

be calculated by dividing your weight (in kilograms) by your height 

in meters squared [5]. Overweight is defined as a BMI of 25–30  kg/

m2 and obese is defined as a BMI ≥ 30 kg/m2, BMI between 30–34.9 is 

defined as 1st degree obesity, BMI 35–39.9 2nd degree obesity and 

over 40 3rd degree obesity [5]. 

 

Mechanism and pathophysiological basis
Major function of ovaries is production, differentiation and release of 

oocytes. What is more, female gonads produce hormones that influence 

the development of secondary sex characteristics and the course of pre-

gnancy [7]. One of the most common causes of infertility among women 

is Polycystic ovary syndrome (PCOS) [8]. PCOS is a reproductive and 

endocrine disorder and is frequently associated with insulin resistance, 

metabolic disorders, abdominal adiposity, cardiovascular risk factors and 

obesity [9]. It affects women of all ages, but most often it occurs in the 

reproductive age [10]. It is the most common cause of hyperandrogeni-

zation and the most common cause of ovulation disorders in women who 

are treated for infertility [9].

Obesity affects the hypothalamic-pituitary-ovaries (HPO) axis. A nor-

mal energy balance, assuming average costs of thermoregulation, reaso-
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nable energy consumption and sufficient food consumption, affects the 

pulsatile secretion of gonadotropin-releasing hormone (GnRH), which 

translates into the proper functioning of the reproductive axis [11]. 

GnRH stimulates the pituitary gland to secrete the following hormones: 

luteinizing hormone (LH) and follicle-stimulating hormone (FSH), which 

stimulate the growth of follicles in the ovaries and stimulate the pro-

duction of estradiol and progesterone after ovulation [12, 13]. Estradiol 

works by feedback and mainly inhibits FSH. On the other hand, when es-

tradiol reaches the concentration threshold and maintains it for at least 

24–48 h, it activates increased LH secretion by reducing the amplitude 

and increasing the frequency of GnRH pulses [14]. Proper maturation is 

controlled by the hypothalamus and adrenal glands. The adrenal glands 

take part in adrenarche, which is associated with the increased secre-

tion of androgens of the adrenal cortex in the period preceding puberty 

or in early puberty [15].

Adipose tissue secretes adipokines, these are bioactive cytokines that 

are involved in inflammatory processes and metabolic regulation. Due to 

the secretion of adipokines by adipose tissue, it is considered as an endo-

crine organ that has an important role in the regulation of physiological 

events such as immune response, reproduction, glucose and lipid meta-

bolism. The normal level of adipokines is crucial for the functioning of 

the hypothalamic-pituitary-gonadal axis, as well as for the successful im-

plantation of the embryo, regulation of ovulatory processes and physio-

logical pregnancy. Adipokines specific for adipose tissue include leptin, 

adiponectin, resin, visfatin and omentin. It has been shown that adipose 

tissue dysfunction has been observed in patients with PCOS, leading to 

the overproduction of adipokines. Abnormal concentrations of these fac-

tors are strongly correlated with insulin resistance and type 2 diabetes 

(T2DM) [16].

By affecting the pituitary LH release, obesity leads to a disturbance in 

the luteal phase. Moreover, it not only affects many other components of 

the hypothalamic-pituitary-ovarian axis, but may have a direct, indepen-

dent of the hypothalamus and pituitary effects on the ovaries [17]. Seve-
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ral changes in the inflammatory and metabolic systems associated with 

ovarian dysfunction are outlined below.

Leptin
Leptin is one of the adipokines which, by signaling at the level of the hy-

pothalamus, suppresses appetite and stimulates energy expenditure. 

Leptin was investigated as a potential slimming drug, but it turned out 

that the increased concentration of exogenous leptin did not cause we-

ight loss [18]. This study suggested leptin resistance at the hypothalamus 

level. Another study showed a high concentration of leptin in obese wo-

men, which confirms the potential resistance to leptin [19].

Leptin also influences maturation, as proper energy balance is requ-

ired for proper puberty [20]. Moreover, hyperleptinemia may initiate 

premature reproductive maturation, while the prolonged state of high 

leptin concentration may lead to abnormal ovulation [21]. On the other 

hand, low leptin concentration in the physiological period of puberty may 

delay or lack puberty [22].

Leptin affects the pulsatile secretion of GnRH; its non-physiological 

concentration is associated with delayed maturation and reduced ferti-

lity [23].

The optimal concentration of leptin is necessary for the proper func-

tioning of the HPO axis, its low concentration may disrupt the physiologi-

cal secretion of GnRh, on the other hand, high levels may disrupt ovarian 

folliculogenesis [21].

Ghrelin
Ghrelin is an enterokinase produced mainly by the stomach, but it is also 

detected in the pancreas, intestine, pituitary and hypothalamus [24]. Its 

concentration is increased on an empty stomach, and it stimulates the 

appetite to cover low nutrient intake [25].

In response to nutritional changes, ghrelin influences the homeosta-

sis of reproductive function, which may reduce GnRH secretion and 

pulsation. In states of low nutrient intake, the concentration of ghrelin 
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increases, which inhibits the activity of HPO [26]. Moreover, ghrelin in-

fluences the secretion of other pituitary hormones, for example: adreno-

corticotropic hormone and prolactin. Low levels of ghrelin in low energy 

states can stimulate the secretion of prolactin, potentially leading to di-

sturbances in ovarian cyclicity. There was also a decrease in ghrelin con-

centration in children as people approached puberty [27].

In the case of obesity, ghrelin concentration decreases with increasing 

body weight in the pubertal period [28].

 

Neuropeptide Y and Agouti related protein (NPY/AgRP)
The arcuate nucleus, which secretes NPY and AGRP, connects periphe-

rally circulating enterokines, adipokines, and the HPO axis. NPY is a neu-

ropeptide that stimulates fat proliferation and angiogenesis, while AgRp 

stimulates the appetite. Both interact with ghrelin and stimulate the ap-

petite [29].

Under physiological conditions, NPY concentration increases during 

the ovulatory release to enhance the effect of GnRH, which stimulates 

the secretion of FSH and LH from the pituitary gland [28]. On the other 

hand, AgRP stimulates the hypothalamus to generate GnRH pulses, 

which regulates the release of gonadotropins [30]. NPY may have anti-

proliferative and pro-apoptotic effects on ovarian folliculogenesis [31].

 

Adiponectin
Adiponectin is an adipokine secreted by adipose tissue and its concen-

tration increases with hunger [32]. It works by binding to the receptor 

in the arcuate nucleus, which leads to a reduction in energy expendi-

ture and higher food consumption [33]. Moreover, the production of 

adiponectin makes cells more sensitive to insulin, and its concentration 

is inversely correlated with obesity [34]. Low levels of adiponectin are 

associated with insulin resistance, type 2 diabetes and metabolic syn-

drome [35].

TNF-α, IL-6 and IL-8 are pro-inflammatory factors that contribute to 

the development of insulin resistance [36]. Adiponectin inhibits the pro-
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duction of TNF-α in adipocytes by acting as an anti-inflammatory adipo-

kine [34]. In obese women, pro-inflammatory factors are elevated, while 

the concentration of adiponectin is low [21].

Adiponectin receptors can also be found in the ovaries. During the 

preovulatory phase, adiponectin is involved in changes in the cells of the 

granular layer, interacting with insulin and IGF-1 [37].

Insulin
Insulin is produced in the beta cells of the pancreas, and glucose stimu-

lates its release. Insulin concentration increases with obesity, and insulin 

sensitivity decreases [37]. Insulin synthesis is stimulated by adipose tis-

sue. Hyperinsulinemia affects the liver, reducing the production of SHBG, 

leading to an increase in the concentration of free circulating steroid hor-

mones – estrogens and androgens [38]. The effect of LH on the ovaries 

is enhanced by insulin, which increases the secretion and production of 

androgens [39]. Additionally, excessive LH secretion may inhibit follicle 

growth in the early stages, which promotes cell luteinization and, conse-

quently, may reduce the quality of oocytes [43].

By acting on the pituitary gland, insulin stimulates GnRH, which in 

turn causes the release of LH [40]. Insulin increases FSH activity by sti-

mulating ovarian steroidogenesis [41]. In genetic diseases, a relationship 

between the syndromic form of insulin resistance and gonadotropin-in-

dependent hyperandrogenism and ovarian enlargement is observed [42].

The state of insulin resistance in particular affects the muscles, liver 

and adipose tissue, while the ovaries remain insulin sensitive and are the-

refore exposed to the effects of hyperinsulinemia. Insulin stimulates the 

cells of the ovaries to produce androgens, and their excess may lead to 

premature follicular atresia, and thus anovulation [43].

Hyperinsulinemia and insulin resistance accompanying obesity in wo-

men may cause disturbances in ovulation, menstruation and fertility.

Obesity affects the reproductive apparatus by impeding the develop-

ment of ovarian follicles, quantitative and qualitative disorders of oocy-

te maturation, and disturbs fertilization, meiosis and the appropriate 
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preimplantation of the embryo [44]. The high concentration of free fat-

ty acids has a toxic effect on reproductive tissues, which contributes to 

chronic inflammation and cell damage. The excess fatty acids supplied to 

the body with food can be stored in the form of triglycerides in the adipo-

cytes, which does not cause cell damage. On the other hand, in the case 

of adipocyte overload, fatty acids accumulate in other tissues, which cau-

ses a toxic effect called lipotoxicity [45].

Obesity in the male population
Obesity affects the reproductive functions of men in a multifactorial way 

and is associated with reduced fertility [46, 47]. In overweight and obese 

men, an increased probability of decreased fertility and abnormal sperm 

parameters was observed [48].

Oligozoospermia and low ejaculation volume were more frequent in 

men with increased waist circumference (WC) and BMI. The study sho-

wed that in men WC > 101.6 cm there is a 7 times greater chance of oli-

gozoospermia, and obese men (BMI > 30) had a 19 times greater chance 

of oligozoospermia [49]. There was also a correlation between obesity 

in men and a higher percentage of abnormal sperm and a lower sperm 

concentration [50]. Moreover, studies of men undergoing fertility treat-

ment with assisted reproductive technology (ART) showed a relationship 

between high BMI and a decrease in the pregnancy rate and the number 

of live births [51]. Despite extensive knowledge of obesity and infertility 

in women, the impact of obesity in men on the reproductive system is not 

fully understood.

It has been suggested that male infertility is influenced by several 

mechanisms that are not yet fully understood and elucidated. The nega-

tive impact of obesity on male fertility is mainly associated with a lower 

serum testosterone level and an increased concentration of estradiol, 

and therefore spermatogenesis is impaired. Moreover, obesity, through 

atherosclerotic influence on blood vessels, leads to erectile dysfunction. 

Increased inflammation and increased testicular temperature are also 

responsible for the disorders of spermatogenesis [52]. Normally in men, 
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the hypothalamus produces and releases gonadotropin releasing hor-

mone (GnRH), which stimulates the anterior pituitary gland to produce 

and release luteinizing hormone (LH) and follicle stimulating hormone 

(FSH). LH and FSH then stimulate the nucleus to stimulate steroidoge-

nesis and spermatogenesis. Obese men have normal or decreased se-

rum LH levels, decreased total testosterone levels and decreased SHBG 

levels [53].

Obesity and the associated sedentary lifestyle cause an increase in 

testicular temperature, which contributes to the increase in estrogen 

production and disrupts the HPG axis [54]. Adipose tissue produces 

adipokines that contribute to inflammation and oxidative stress, which 

can contribute to damage to the structures of the testicles and epidi-

dymis. Testosterone production seems to be regulated by leptin, and 

in obese men a correlation has been shown between high leptin levels 

and hypogonadism [53]. It should be remembered that fertility is also 

influenced by other obesity-related factors, such as hyperlipidemia, 

pro-inflammatory states, metabolic syndrome and cardiovascular di- 

seases [55].

Male obesity may disrupt the molecular and physical structure of 

sperm during spermatogenesis in the testicle, but also during sperm ma-

turation in the epididymis. People with a high BMI may have a reduced 

semen quality, which is associated with a lower concentration and sperm 

motility, as well as a reduced acrosome response and a higher risk of DNA 

damage [53].

With the global obesity epidemic, there has been a sharp increase in 

male infertility. This phenomenon is mainly related to the imbalance of 

sex hormones, abnormal production of inflammatory factors and harmful 

effects on spermatogenesis [53].

Nephrolithiasis
Obesity and overweight are very significant risk factors for many di-

seases of the urinary system. Patients with an increased BMI show, 

among others, an increased tendency to develop kidney diseases,  
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problems with urinary incontinence and it can also cause growth in can-

cer incidence. 

Urolithiasis is one of the most common urinary tract ailments. Stones 

in the urinary system may be a random find in an imaging examination 

(usually during ultrasonography) or may cause symptoms, most often 

in the form of renal colic. In the United States, urolithiasis affects about 

8.8% of the population. It is more common in men than in women and was 

more often found among obese people (11.2%) compared to people with 

normal body weight (6.1%) [56]. The obesity epidemic observed in recent 

years and the change in eating habits mean that excessive body weight 

and the occurrence of metabolic syndrome can be considered a factor 

associated with the occurrence of urolithiasis. Urine tests in overweight 

people have shown that poor eating habits that lead to overweight and 

obesity may cause changes in urine biochemistry and because of that 

more kidney stones in these people [57].

There are likely three mechanisms by which obesity can be linked to 

an increased incidence of nephrolithiasis. The main mechanism is related 

to the fact that obesity is often associated with insulin resistance, which 

together lead to a low urine pH and thus uric acid precipitation and the 

formation of urate stones. The second mechanism is an increased amo-

unt of lithogenesis promoters and a decreased amount of its inhibitors in 

obese people. The last factor is improper diet often used by obese people. 

There was also a positive correlation between BMI and the amount of uri-

nary oxalate, uric acid, sodium and phosphorus excreted in the urine [58]. 

Urinary incontinence (UI)
Another problem that obese patients may face more often than the ge-

neral population is stress urinary incontinence [59]. Population studies 

have shown that UI is more common in women than in men, and that abo-

ut 10% of all adult women suffer from it [60].

The cause of stress urinary incontinence is a loss of support for the 

pelvic floor muscles and connective tissue. The etiology of this disorder 

is multifactorial and includes, but is not limited to, connective tissue di-
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sorders, chronic cough, obesity, pelvic floor injuries after vaginal delivery, 

pregnancy, menopause, constipation, weightlifting and smoking [61].

In the treatment of stress incontinence, one of the first recommenda-

tions is weight loss, giving up smoking and urorehabilitation. Studies have 

shown that weight loss intervention reduced the frequency of stress uri-

nary incontinence episodes for 12 months and improved patient satisfac-

tion with changes in urinary incontinence for 18 months [62]. Based on 

the results obtained, it may be suggested that maintaining body weight 

may have long-term benefits in the treatment of urinary incontinence. 

Other renal dysfunctions
The diet of overweight and obese patients is often based on eating lar-

ge amounts of carbohydrates and fats (especially saturated ones). As it 

turns out, the type of food you eat can have a direct impact on kidney 

damage. One study found that a long-term high-fat diet causes at least 

some kidney damage due to tissue lipid accumulation, increased oxida-

tive stress, and mitochondrial dysfunction that promote excessive pro-

grammed cell death [63]. This may be associated with a greater incidence 

of various renal dysfunction, including chronic kidney disease [64]. The 

major physiological responses of the kidneys to obesity include incre-

ased glomerular filtration rate, renal plasma flow, filtration fraction and 

tubular sodium reabsorption. Considering obesity as a risk factor for kid-

ney disease, obesity-related glomerulopathy (ORG) was distinguished, 

as a disease connected with excess body weight. The incidence of ORG 

is increasing in parallel with the worldwide obesity epidemic. The most 

common symptom is subnephrotic proteinuria in the urinalysis [65]. The 

important is that studies have shown that weight loss led to a reduction 

in proteinuria in patients with ORG [66].

Infections
Numerous studies have examined whether obesity is associated with an 

increased incidence of urinary tract infections. Many of them show that 

overweight people are at greater risk of developing UTI (urinary tract  
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infection) and pyelonephritis [67]. A similar dependence was observed in 

children [68].

The important fact is that adipose tissue is also actively involved in 

inflammation and immunity. Leptin is also involved in these mechanisms. 

A genetic defect with leptin deficiency in mice, which causes a severe 

obesity phenotype, is associated with impaired phagocytic functions and 

a decrease in T-lymphocyte function. In these mice, this increases the su-

sceptibility to bacterial infections, e.g., Listeria monocytogenes, Klebsiel-

la pneumoniae, etc. Leptin deficiency is associated with susceptibility for 

infections in both animals and humans [69].

Recurrent urinary tract infections may be associated with other cau-

ses, therefore in such patients, despite excessive body weight, in-depth 

diagnostics should be considered.

Renal cell cancer (RCC)
Overweight and obesity strongly correlate with the incidence of kidney 

cancer. Meta-analyzes suggest that overweight / obesity increases the 

risk of kidney cancer in both men and women [70]. Abdominal obesity 

can also be a risk factor in kidney cancer.

The mechanism of this dependency has not been fully explained. Also, 

as in the case of kidney stones, the presence of kidney tumors is associa-

ted with hyperinsulinemia. Insulin resistance, which is common in obesity 

and leads to an increase in IGF-1 levels. IGF-1 plays a role in carcinogene-

sis and leads to an increased risk of cancer [71]. 

An interesting phenomenon related to excess body weight and kidney 

cancer is the so-called obesity paradox. The obesity paradox is based on 

the observation that obesity is a risk factor for developing kidney cancer, 

but obese patients have an increased survival compared to normal BMI. 

However, the biological mechanisms underlying this observation are not 

yet fully understood. Recently, aspects of the tumor microenvironment 

that vary with BMI in tumor and peritumoral adipose tissue have been 

discovered, which may contribute to the apparent survival advantage in 

obese patients [72].

Wijata, Osiak, Kędziora-Kornatowska
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Diagnostics

According to the WHO, overweight in adults is diagnosed if the BMI va-

lue is within the range of 25–30 kg/m2, while the diagnosis of obesity is 

based on a BMI ≥ 30 kg/m2. Adults should be screened annually for over-

weight or obesity using BMI calculations. Please note that BMI is not an 

ideal indicator. In athletes, the elderly and the sick as well as the disabled 

(especially physically disabled) and people with sarcopenia, BMI is not an 

appropriate anthropometric indicator to assess the presence of excessi-

ve amounts of adipose tissue. The reason for this is the different ratio of 

muscle and fat mass in these people compared to a statistically healthy 

person. Based on the International Diabetes Federation (IDF) diagnostic 

criteria in adult Europeans with a waist circumference greater than (or 

equal to) 94 in men and 80 in women, visceral obesity can be diagnosed.

Patients with excessively abnormal body weight should be under the 

constant supervision of family doctors. Since an obese patient has an in-

creased risk of diseases of the genitourinary system, the presence of this 

factor should be considered when reporting symptoms and informing the 

patient about the importance of weight loss at every stage of the diagno-

sis. One of the first and most important diagnostic tools that can guide us 

to the correct diagnosis is medical record.

A meta-analysis of 10 studies confirmed that women with a positive 

clinical history (presence of coughing, sneezing, walking or running as 

initiators of an incontinence episode) had a 74% chance of stress urina-

ry incontinence, while women with a negative clinical history had a 34% 

chance [73]. There are also international standardized questionnaires 

that are routinely used in urinary incontinence clinical trials, including 

Incontinence, Impact Questionnaire (IIQ), King’s Health Questionnaire 

(KHQ) and Urogenital Distress Inventory (UDI) [74]. In addition to the 

history and questionnaires, the initial evaluation includes physical exa-

mination, micturition diary, general urine examination, postvoidal resi-

dual urine assessment in ultrasound, and a pad test. Diagnostics is based 

mainly on the initial evaluation and in some patients on urodynamic tests 

Is Obesity Significantly Connected with Urogenital Disorders? – Systematic Review



118

CC
-B

Y-
SA

 3
.0

PL

[75]. Doctors should not perform cystoscopy on healthy women who are 

considering surgery to evaluate stress urinary incontinence unless there 

are concerns about abnormalities in the urinary tract [76].

In the event of alarm symptoms such as haematuria, a tumor palpable 

through the abdominal wall, a positive family history, pain in the lumbar 

region, fever, and refractory arterial hypertension, the diagnosis should 

always be significantly deepened. A patient with unexplained hematu-

ria should always be referred to a urologist for cystoscopy. There are no 

specific guidelines for the diagnosis of a patient with excess body weight. 

However, it should be remembered that excess body weight is a factor 

that increases the risk of both chronic kidney disease and urinary tract 

cancer. It is also important to inform at every stage of the diagnosis how 

important weight loss is. Weight reduction in obesity not only has a ne-

phroprotective effect [77] but it is one of the main recommendations in 

the treatment of urinary incontinence.

Obesity treatment
One of the ways of losing weight is diet therapy, which assumes achieving 

a net energy deficit [78]. Obtaining a caloric deficit is possible in several 

ways, including by appropriate composition of macronutrients, limiting 

calories, changing meals [79].

In addition to a reduced calorie diet and exercise, drug treatment of 

obesity is recommended.

Orlistat
Orlistat acts on pancreatic lipases by irreversibly inhibiting their action, 

which reduces the absorption of free fatty acids and their excretion in 

the faeces. Orlistat reduces BMI, body weight, waist circumference, and 

cholesterol levels. Better glycemic control has been shown in people with 

diabetes. The most common side effect is gastrointestinal disturbance, 

which is often the reason why therapy is discontinued [80].

Wijata, Osiak, Kędziora-Kornatowska



119

CC
-B

Y-
SA

 3
.0

PL

Liraglutide
Liraglutide is an agonist at the GLP-1 (glucagon-like peptide-1) receptor. 

GLP-1 is a released incretin hormone that is released from the gastro-

intestinal tract in response to the ingestion of glucose and fat. It works 

peripherally, by slowing down the passage of the digestive tract, and cen-

trally, suppressing the appetite [81].

Naltrexone/bupropion
Naltrexone is an opioid antagonist used to treat opioid and alcohol de-

pendence. Bupropion inhibits the uptake of norepinephrine and dopa-

mine and is used as an adjunct to quitting therapy. When combined as 

a combined drug, they reduce appetite [82].

When other obesity treatments have failed, bariatric surgery is the 

treatment of choice [83]. Bariatric surgery is recommended for patients 

who meet the following criteria:

•	 BMI ≥ 40 kg/m2

•	 BMI ≥ 35 kg/m2 with associated comorbidities that could be im-

proved with weight loss

•	 BMI of 30–34.9 kg/m2 who have recent-onset T2DM

•	 other weight loss options have been explored but have failed

•	 patient is receiving or will receive intensive management in a tier 

3 service (a service-based weight loss program)

•	 patient is fit for anaesthesia and surgery propos

•	 patient shows commitment to long-term follow-up [84].

Proposed methods of bariatric treatment:

•	 Adjustable Laparoscopic Gastric Banding – is placed around the 

upper part of the stomach. The band narrows the stomach’s lu-

men, limiting the amount of food that can be swallowed.

•	 Roux-en-Y gastric bypass – involves the simultaneous reduction 

of the stomach and intestinal absorption, thus enabling effecti-

ve weight reduction. The procedure begins with the creation of 

a small stomach just below the cardia, i.e., connecting the stomach 

with the esophagus. The intestine is then divided into two parts 
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– the lower (Roux loop), which is then pulled up and attached to 

the new stomach, and the higher (enzyme loop), which is attached 

to the distal end of the Roux loop. From now on, gastric juices and 

digestive enzymes will flow through the enzyme loop to the Roux 

loop, where they will combine with the food and digestion will be-

gin there.

•	 Sleeve gastrectomy – during the operation, 80% of the stomach is 

removed, while the ‘sleeve’ is left, in the narrow medial part. The 

reduced size of the stomach causes a reduction in the volume of 

food consumed.

•	 Biliopancreatic diversion with a duodenal switch.

•	 Revision and reversal of bariatric surgery [84].

Discussion

This article aims to emphasize the importance of obesity in the deve-

lopment of disorders of the genitourinary system, which not only incre-

ases morbidity and mortality, but also reduces the quality of life. Given 

that obesity rates are increasing worldwide, especially among women 

of childbearing age, this creates not only a clinical problem, but also a fi-

nancial problem in health care [85]. That is why primary prevention and 

obesity prevention are so important, which will relieve health care. Mo-

reover, the results of studies on increased fertility after weight loss are 

controversial, increasing the importance of primary prevention and pro-

moting a healthy lifestyle [86]. Moreover, studies conducted on a group 

of men who underwent bariatric surgery showed a decrease in the num-

ber of already disturbed sperm. On the other hand, sperm parameters of 

men treated with diet and exercise improved [87].

Increased hemodynamics and the metabolic burden associated with 

obesity aggravate chronic kidney disease that has already developed 

[88]. What is important – non-surgical weight loss interventions reduce 

proteinuria and blood pressure and appear to prevent further deteriora-

tion of renal function [89]. Nevertheless, most patients believe that their 
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excess weight adversely affects their health and are aware of its conse-

quences. They consider losing weight to be too difficult. Patients often 

mention the lack of motivation or money as a problem [90]. Therefore, 

it is most important that weight loss should be the mainstay of treat-

ment of urogenital disorders in patients with excess body weight. Since 

health problems are a less motivating aspect for young adults than for 

middle-aged adults [91], the increased emphasis on primary prevention 

in young people seems to be the most effective idea, while reducing costs 

for the treatment of obesity complications.

Conclusions

Obesity and overweight are a disease of civilization, which in women of 

childbearing age may have a significant impact on their fertility, and thus 

may cause suffering due to the lower likelihood of pregnancy. The chronic 

inflammatory state of obesity can directly affect the normal function of 

the ovaries. Energy balance is closely related to the reproductive system 

and is controlled by many hormones: adipokines, cytokines and growth 

factors. The effect on reproductive function disorders occurs through 

neuroendocrine mechanisms that interfere with the functions of the ova-

ries and proper ovulation. Endocrine disorders, mainly decreased levels 

of gonadotropins and estradiol, also have a negative effect on reduced 

fertility. In turn, decreased fertility in obese men results from many ge-

netic, physical and hormonal mechanisms that lead to abnormal sperm 

parameters and erectile dysfunction.

Is Obesity Significantly Connected with Urogenital Disorders? – Systematic Review
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