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Abstract: 

 

Purpose: The paper presents the results of an empirical study showing the current 

assessment of pathogens by nurses at their workplace. It identifies the problem areas in the 

professional work of the study group, including exposure to pathogens. 

Design/Methodology/Approach: The study involved a group of 310 persons: nurses 

employed in various hospitals and medical institutions. The subjects were aged 23-50 years 

and above and had work experience ranging from 1 year of service to 35 years and above. 

The study used a diagnostic survey method based on a survey technique using a proprietary 

survey questionnaire. The research was administered in an online format in 2023. 

Findings: There are pathogenic factors at nurses’ work including such factors as stress, 

work overload and biological factors. Regardless of the workplace, the vast majority of 

nursing staff described their exposure to harmful factors at very high levels. They showed a 

failure of active involvement and discussion concerning improving working conditions and a 

lack of conversation about pathogens.  

Practical implications: The article presents the current knowledge of pathogenic factors in 

medical facilities and nurses' assessment of these factors. The factors mentioned in the 

article hinder the professional activity of medical personnel and may lead to the occurrence 

of diseases. The presented results from our own research may serve some initiative in 

initiating activity among this professional group, including a dialogue between the medical 

staff and management in the reduction of the listed factors. Furthermore, it may prompt a 

discussion on the problems diagnosed in the research. The lack of active involvement of 

nurses in improving working conditions should change.  

Originality/Value: The authors present original research that has shown the threat from 

pathogenic factors in the workplace of medical staff, which significantly hinders professional 

activity and often causes illnesses and even results in a career change. The presentation of 
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this topic is timely in view of the society expecting high quality medical services. The 

research conducted provides a basis for outlining new scientific challenges in nursing. 
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1. Introduction 

 

As numerous studies show, the health of working people is directly related to work 

environment factors and their impact on their bodies. The data collected during a 

number of inspections carried by the State Labour Inspectorate, as well as the State 

Sanitary Inspectorate, confirm the possibility of negative disease effects directly 

related to exposure to harmful factors at work. Reducing the impact of these types of 

factors on workers is still under-exposed and not popularised enough in the work 

organisation process (Gniadek and Marcisz, 2014; Chmielewski et al., 2017).  

 

At the turn of the seventeenth and eighteenth centuries, an Italian physician known 

as the 'father of occupational medicine', Bernardino Ramazzini - noted the health 

problems associated with the medical profession. In his work De morbis artificium 

diatriba, he listed the medical profession as second only to mining in terms of the 

level of occupational risks and believed that this occupation was most vulnerable to 

infectious diseases (Franco, 2001).  

 

It was not possible to reduce infections until more than 150 years later when 

infection prevention strategies were introduced. As early as the 20th century, 

subsequent researchers recognised the need to reduce exposure to new harmful 

agents, which undoubtedly include ionising radiation, electromagnetic fields or 

allergenic agents (Prażak and Kowalska, 2017). 

 

The current data on working conditions show that it is mainly nurses who are 

exposed to health problems during their work. This is due, among others, to frequent 

contact with dangerous and harmful agents, the performer type of duties, as well as 

the psychosocial load.  

 

According to the current scientific data, the most hazardous agents to health include 

biological, chemical and physical factors, as well as musculoskeletal overload and 

stress (Wójcik et al., 2020; Prażak and Kowalska, 2017). It should be mentioned that 

the employee health problems are not only a cost for the employer, but also for 

society as a whole (Marcinkiewicz and Tomczak, 2018). 

 

Furthermore, the work-related conditions include not only occupational diseases, but 

also a group of conditions of a multifactorial origin, where the work environment or 
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the way it is performed influences their development, course, as well as prognosis 

(Walusiak et al., 2021). 

 

Although the issue of pathogens in the nurses’ work environment has been widely 

presented in the world literature, there is still a need to undertake research in this 

area due to its complexity, the changing working conditions and the awareness 

demonstrated by medical staff. Therefore, this paper presents the results of a 

nationwide survey conducted in Poland in 2023 among 310 active nurses.  

 

The survey research was carried out using a survey questionnaire. In order to reach 

the target group of respondents from all over the country, the survey was 

administered in an online format. The aim of the survey was to find out the nurses' 

assessment of the prevalence of pathogens in their workplace. 

 

2. Pathogens in the Work of the Nursing Staff 

 

Harmful factors present in the work environment can be defined as the ones whose 

effects on a worker may lead to or contribute to an occupational disease or other 

work-related illness (Kujawa and Kaczocka, 2014). It is worth noting that the first 

linking of workplace factors to disease occurred in ancient Egypt around 2000 BC 

and concerned silica-containing dust that contributed to respiratory disease.  

 

In turn, Hippocrates, described lead colic in people using lead oxide and lead white 

in cosmetic dyes, and advised doctors to ask their patients about the type of work the 

workers performed (Thorwald, 2017). 

 

Nursing is a specialised profession. People in this profession often deal with a wide 

variety of biological, physical or psychosocial problems. Regardless of where they 

work, a nurse should be able to perform their duties in safe environment. Nurses are 

a professional group with an increased risk of exposure to harmful agents.  

 

Performing duties in the field of disease prevention, health promotion, nursing, 

diagnostic, treatment, rehabilitation and improvement services causes that they are in 

constant contact with patients and are thus directly exposed to many pathogens 

(Zhang et al., 2023; Montgomery et al., 2022).  

 

This group of factors also includes others that may directly lead to injury (laceration 

or puncture) during the performance of professional duties, so they include sharp 

instruments, e.g., scalpels, needles, venflons, etc., (Pruss-Ustun et al., 2005; 

Różańska et al., 2014). 

 

The hazards that exist in a nurse's working environment can be divided into: 

 

- hazardous factors - which can lead, for example, to injuries, punctures; these  

   include sharp instruments, venflons, scalpels, needles; 
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- harmful factors - which include chemical, biological and physical factors; 

- psychosocial factors - stress and fatigue, time pressure, high patient responsibility   

   (Al Ma'mari et al., 2020; Prażak and Kowalska, 2017). 

 

2.1 Biological Agents 

 

According to the Directive 90/679/EEC, harmful biological agents in workplace are 

all micro-organisms - bacteria, fungi and viruses, together with mutants, 

endoparasites and cell cultures - which may cause allergies, infections or other toxic 

effects. Currently, according to the epidemiological data, they represent the biggest 

problem due to the high inter-individual variability both in terms of immunity and 

the different possibilities of preventive measures (Dz. U. EU L 17.10. 2000).  

 

Because of their large number of duties, nurses are in constant contact with patients 

during care or procedures and thus with potential biological infectious material (Al 

Ma'mari et al., 2020). Occupational exposure to a type of biological material can 

take place through direct contact with the patient (respiratory route - mycobacterium 

tuberculosis, influenza virus), as well as with infected blood or other body fluids and 

contaminated equipment or instruments (bloodborne route- HBV, HCV, HIV). 

 

The data from a January 2019 report from the Institute of Occupational Medicine 

examining the implementation of the Council Directive 2010/32/EU show that 

approximately 40% of nurses from Polish hospitals did not report an injury or cut.  

 

Failure to report occupational exposures may result in an increased risk of blood-

borne infections among healthcare personnel and is not due to ignorance, but often 

to downplaying the risk or discouragement to report due to the lengthy and 

complicated procedure and fear of negative consequences from the employer 

(Rainbow et al., 2020). 

 

2.2 Chemical Agents 

 

The work of a nurse is characterised by an exposure to numerous chemical agents 

used for pharmacological treatment (cytostatics), sterilisation, anaesthesia, 

disinfection, or contact with metal instruments made of harmful metal alloys: 

chromium, nickel or cobalt. Up to 400 of the chemicals causing adverse health 

effects (irritant, mutagenic, teratogenic or carcinogenic conditions) may be used in 

medical facilities.  

 

The US National Institute for Occupational Safety and Health (NIOSH), 

recommends preventing exposure to chemicals including cancer drugs (Pluta et al., 

2015). Latex sensitisation affects 6% of medical personnel, while according to the 

published studies, as many as 2-17% are affected. A very large increase in allergy to 

this allergen has been noted in Western Europe over the past 20 years (Aksoy et al., 

2023; Vandenplas and Raulf, 2017). 
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2.3 Physical Factors 

 

Recent years have seen the arrival of a huge number of electronic and electrical 

devices that generate electromagnetic fields during operation. Among this type of 

devices are also medical devices. For this reason, physical factors such as 

electromagnetic radiation and electromagnetic fields, ionising radiation, laser 

radiation, or ultrasounds are quite common exposure agents in the nurses’ work 

(Stabin, 2008). 

 

Despite establishing standard limits for the physical agents to which nurses are 

exposed, measurements are not carried out. Prophylaxis only applies to isotope X-

ray, physiotherapy laboratories and mainly concerns the use of individual dosimetry 

(Stabin, 2008). The basic principles of radiological protection were defined by the 

International Commission on Radiological Protection in 1990.  

 

The Polish law defines the obligations that the employer has towards an employee 

exposed to ionising radiation, i.e. to carry out training of employees before allowing 

them to work, to develop and provide instructions for conduct, to equip employees 

with appropriate personal protective equipment (Zmyślony et al., 2004). 

 

2.4 Physical Workload 

 

Much of the nurses’ activity at work involves physical work. This occupational 

group is most exposed to musculoskeletal overload. Nurses’ work requires standing 

or forced positions, as well as lifting or transporting patients (Pluta et.al., 2015). The 

most physically demanding work is usually performed by nurses working in 

emergency departments, surgical wards, internal medicine or neurology.  

 

Work overload has a significant impact on back pain syndrome. As studies show, up 

to 100% of the surveyed nurses complain about back pain, and more than 60% of 

those surveyed experience pain on a daily basis. The most common pain is in the 

sacro-lumbar region of the spine, which is indicated by up to 86.2% of the 

respondents (Wyderka and Niedzielska, 2016).  

 

The nursing profession is still dominated by women and it is they who are 

responsible, in addition to performing all activities around the patient including 

transport, nursing, lifting, for the transport of the collected material, distribution of 

IV fluids, medicines, medical equipment and dressing materials. These activities 

require wheelchair rides, walking with loads, bending, working in forced positions 

or walking up stairs (Wyderka and Niedzielska, 2016). 

 

2.5 Psychosocial Factors 

 

The nurse’s work involves psychological strain, which is often combined with time 

pressure, high patient responsibility, complexity and variability of tasks to be 
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performed, as well as conflicts within the team (Debska et al., 2014). The workload 

varies between wards. The staff working in surgical and intensive care units have the 

highest workload, while those working in Primary healthcare show the highest level 

of monotony (Debska et al., 2014).  

 

Working under constant strain is associated with stress; that is, the body's response 

of physical and mental mobilisation to overcome any obstacles and demands. 

Currently, the nurses in health care are one of the most stress-prone professional 

groups (Czarnecka et al., 2014; Chochowska, 2022). Chronic workload leads to 

professional burnout, which, in the case of a nurse, can manifest itself in lack of 

interest in the patient, lack of empathy towards the patient and even negligence at 

work. 

 

3. Pathogenic Factors in the Nurses' Workplace 

 

The surveyed occupational group of nurses comprised 310 persons in Poland, in 

which the vast majority were women 95% with men constituting only 5%. Most of 

the subjects were aged 41-50 years and over 50 years. In terms of work experience, 

most respondents indicated between 26-35 years of being in the profession. Most of 

the respondents work in District Hospitals and, in the second instance, in Research 

Institutes. A detailed description of the target group is presented in Table 1. 

 

  Table 1. Characteristics of the target group 
Criterium % participation in 

 the study 

Sex female 95,0 

male 5,0 

Age 23-30 years 21,9 

31-40 years 11,4 

41-50 years 35,3 

> 50 years 31,4 

Length of the service 

(work experience)  

1-5 years 20,0 

6-15 years 18,1 

16-25 years 13,3 

26-35 years 40,0 

> 35 years 8,6 

 

Workplace 

Research Institute  21,0 

District Hospital 23,7 

Specialist Hospital 19,0 

Clinical Hospital 16,0 

Provincial Hospital 12,0 

Public clinic 4,5 

Private clinic 2,3 

Nursing Home 1,0 

Others 0,5 

   Source: Own elaboration. 



Stanisława Nazaruk, Grzegorz Czapski, Barbara Sokołowska 

  

261  

As the main source of knowledge about pathogens, the respondents indicated studies 

(61.9%), training sessions organised at the workplace (49.5%), Internet resources 

(37.1%), specialised literature (36.2%), colleagues (32.4%). The least amount of 

knowledge is obtained from superiors (15.2%). 

 

Furthermore, nurses rated their knowledge of pathogens on a scale of 1 to 10. The 

mean score of the whole group was recorded at 6.4. There were, however, individual 

answers rating knowledge at 1,2,3, i.e. very low. Most nursing staff rated their 

knowledge at a level of 5 and 8 on a scale of 0-10. The data collected are shown in 

Table 2. 

 

Table 2. Level of the assessed knowledge on pathogens 
Level of knowledge 

Scale of 1 -10 

The respondents’ self-assessment  

% 

1 1,0 

2 2,8 

3 4,8 

4 6,7 

5 21,9 

6 13,3 

7 15,2 

8 21,8 

9 7,7 

10 4,8 

Source: Own elaboration. 

 

For the purposes of the research and statistical studies, different jobs in which the 

surveyed persons work have been assigned to three groups. This division is shown in 

Table 3. 

 

Table 3. Division of the respondents’ jobs into three groups 
 Group name Workplaces 

Highly-specialised Institutions Research Institutes, Clinical Hospitals 

Specialist Hospitals Specialist hospitals, Private hospitals 

Regional Hospitals District Hospitals, Provincial Hospitals 

Source: Own elaboration. 

 

Exposure to pathogens of the respondents in their workplace is shown in Table 4. 

 

 Table 4. Exposure to pathogens  

Workplace 
Exposure to pathogens % 

YES NO 

Highly-specialised Institutions 87,2 12,8 

Specialised Hospitals 80,0 20,0 

Regional Hospitals 72,0 28,0 

Source: Own elaboration. 
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The nurses working in Highly-specialized Facilities are the most exposed persons to 

pathogens in their place of work, as indicated by 87.2% of the respondents who 

marked ‘yes’, while the nurses working in Regional Hospitals are the least exposed 

to pathogens.  

 

A statistical relationship was counted from the data using Pearson's Chi-square test. 

A correlation was obtained between the respondents' place of work and exposure to 

pathogens p=0.04. This correlation is statistically significant.  

 

The respondents subjectively assessed the extent to which they were exposed to 

harmful factors at their workplace. The overwhelming majority of the respondents 

(97.1%) thought that they were exposed to a very high degree, which may indicate 

their awareness of the issue. Only 2.9% of those surveyed were unable to determine 

the degree of harmful exposure. 

 

As the respondents point out, the exposure to pathogens in medical facilities has not 

decreased in a significant way over the years, which is confirmed by 53.4 per cent of 

the answers. 40 per cent of the respondents indicated that it had decreased to a small 

extent, while 6.6 per cent gave no answer. The largest percentage of the respondents 

believe that exposure to pathogens has not decreased in a significant way over the 

years in Regional Hospitals. In the Specialised Hospitals, exposure has decreased 

slightly. 

 

Table 5 shows a list of the agents to which the respondents are exposed in each 

workplace. In Highly- specialised Facilities, factors such as viruses, bacteria, 

musculoskeletal overload and stress were most frequently identified.  

 

In the Specialised Hospitals, the greatest risks are associated with biological agents, 

musculoskeletal overload, stress, but also disinfectants. Similar responses were 

obtained in the Regional Hospitals. 

 

Table 5. List of pathogens 
Pathogenic 

factors 

Highly-specialized Facilities Regional Hospitals Specialist Hospitals 

Yes No I don’t 

know 

Yes No I don’t 

know 

Yes No I don’t 

know 

Bacteria, viruses 100.0% 0.0% 0.0% 96.6% 3.4% 0.0% 100.0% 0.0% 0.0% 

Disinfectants 97.2%

  

2.4% 0.0% 96.5% 3.5% 0.0% 96,9% 0.0% 3.1% 

Allergenic 

agents  

90.5% 7,1% 2.4% 93.3% 6.7% 0.0% 93.9% 6.1% 0.0% 

Cytostatics 19.0% 76.1% 4.9% 3.3% 93.3

% 

3.4% 18.1% 72.7% 9.2% 

Ionising 

radiation 

47.6% 50.0% 2.4% 23.7% 66.3

% 

10.0% 33.4% 57.6% 9.0% 
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Electromagnetic 

field 

40.5% 47.6% 11.9% 36.3% 60.0

% 

3.7% 57.5% 39.3% 3.2% 

Blue radiation 85.7% 14.3% 0.0% 83.3% 16.7

% 

0.0% 90.9% 6.1% 3.0% 

Musculoskeletal 

overload 

100.0% 0.0% 0.0% 96.6% 3.4% 0.0% 100.0% 0.0% 0.0% 

Stress 100.0% 0.0% 0.0% 96.7% 3.3% 0.0% 100.0% 0.0% 0.0% 

Night-time 

work 

88.1% 11.9% 0.0% 73.3% 26.7

% 

0.0% 75.7% 21.2% 3.1% 

Overwork 97.6% 2.4% 0.0% 90.0% 10.0

% 

0.0% 96.9% 0.0% 3.1% 

Source: Own elaboration. 

 

The analysis of the data summarised in the table above indicates that stress, as well 

as musculoskeletal overload and exhaustion were the most bothersome factors. The 

factor that was the least burdensome was cytostatics. This type of response could 

probably be due to the small number of nurses working with such drugs. 

 

A large proportion of the nursing Staff, i.e., 43.8%, negatively assessed the 

management responsible for protecting employees from the effects of harmful 

factors. Only 22.9% of the respondents indicated that managers correctly safeguard 

and protect employees from harmful factors, and 33.3% did not provide an answer.  

 

The survey results showed that 47.6% of the nurses had suffered occupational 

exposures at work (punctures, injuries, splashes of biological material on the skin or 

mucous membranes, scratches and bites). Some 19% of the respondents had been 

exposed to an infectious disease more than once.  

 

There is a statistical relationship between seniority and occurrence of exposure 

(p=0.0046). These data were obtained from Pearson's Chi-square test. The largest 

number of the respondents, 54.8%, experienced exposure with the length of service 

of 26-35 years. The least exposed to occupational exposures were young workers 

with less than five years of work experience. 

 

The data showing reporting of exposure to superiors, which involves taking antiviral 

medication and being tested according to procedure, is worrying. Such occurrence 

was reported by only 37.1% of those surveyed. The remaining 62.9% answered that 

they did not report the case. 

 

4. Discussion 

 

The nursing staff, regardless of their place of work, are exposed to a number of 

different pathogens, the long-term effects of which on the body can cause various 

types of discomfort which over time, can develop into illness. Nurses are aware of 

their exposure to these agents in the workplace and rated their knowledge at an 
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average of 6.4 (on a scale of 1 to 10). On the same scale, 12.5% of the respondents 

rated their knowledge at a very high level (9 and 10). 

 

In the available literature, regarding the acquisition of information on pathogens by 

medical staff different results were noted. According to the study by Garwacka-

Czachor et al. (2022), as many as 72% of the respondents obtain knowledge about 

workplace hazards from colleagues and supervisors (Garwacka-Czachor et al., 

2020).  

 

Unfortunately, the data obtained in the study are lower, with 32.4 % of the 

respondents gaining knowledge of such factors from colleagues and 15.2 % - from 

supervisors. In another study by Lachowicz, up to 89% of the respondents spoke 

negatively about on-the-job training and lack of conversation with superiors 

(Lachowicz, 2017).  

 

The results from the study conducted in this area showed that training provided in 

the workplace is a source of knowledge about pathogens. As many as 49.5% of the 

respondents chose the option. Another study conducted by Jasiuk and Chochowska 

and its results pointed to training and the need to update medical knowledge as an 

important determinants of health safety (Jasiuk and Chochowska, 2023). 

 

The obtained results obtained raise questions about the cause of training not being 

seen as a source of knowledge about pathogens for nurses. Further, the low 

percentage ofobtaining knowledge from colleagues and an even lower percentage 

from supervisors is also worrying. 

 

Similar data on biological factors were obtained by Garwacka-Czachor et al. where 

the same answer was indicated by 95% of the respondents. Also, similar data were 

published in the study by Frąckowiak (2010) and Chochowska (2022).   

 

Disinfectants also pose a serious risk as indicated by the study by Garwacka-

Czachor et al. (2020) by (99.3%). In the same study, latex was indicated as a 

pathogen by significantly fewer respondents with a result of 70.6% (Garwacka-

Czachor et al., 2020).  

 

In the referenced study, fatigue was not seen so significant an issue as in our own 

study with the result of 63.2% of the surveyed. A much smaller number of the 

respondents in the same study identified shift work as a harmful factor with only 

39.7% (Garwacka-Czachor et al., 2020). 

 

According to the study conducted by Frąckowiak (2010), Lachowicz (2017), and 

Czarnecka et al. (2014) the vast majority (more than 90%) of the surveyed nursing 

staff confirmed exposure to stress and fatigue in the workplace. This is similar to the 

result obtained in our own study The indicated high percentage does not differ from 

the previously cited results of our own study.   
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In turn, the study by Garwacka-Czachor et al. (2020) show that the percentage of 

staff who experienced exposure was even higher, accounting for 64.3% of all the 

respondents. The same study also indicates a correlation between the length of 

service and the occurrence of occupational exposure (p<0.05) (Garwacka-Czachor et 

al., 2020). 

 

The study showed that more than half of the respondents; that is 56.7%, negatively 

assessed the supervision of their safety at work and, unfortunately, almost half of the 

respondents, 43.8%, stated that supervisors did not fully exploit the opportunities of 

protecting staff from pathogens. The data obtained are not optimistic escpecially in 

times of pandemics or other unpredictable situations. 

 

5. Conclusion 

 

Nurses are the occupational group with the highest exposure to pathogens due to 

their professional tasks, and therefore there is a need to reduce the impact of such 

factors in the discussed occupational group of workers. This issue is still not widely 

exposed in the work organisation process.  

 

The nursing staff rated their knowledge on pathogens at an average level regardless 

of their place of work, which demonstrates the need to update their knowledge or 

introduce courses concerning this issue. 

 

Regardless of their place of work, the vast majority of the nursing staff rated their 

exposure to harmful agents at a very high level. Stress and work overload were 

considered to be the most onerous at work, followed only by biological factors. 

 

Therefore, in order to protect their co-workers, health care facilities should discuss 

the right to work under safe and hygienic conditions, the need to reduce work 

overload and to reduce stress levels. This kind of action needs to be taken in an 

organised way, both at a basic level, such as a hospital ward, as well as at an 

organisational level. 

 

Unfortunately, almost half of the surveyed persons had suffered occupational 

exposures and as many as half of these cases were not reported, which demonstrates 

a failure on the part of the staff to act in this regard and unwillingness to assert their 

rights on the part of the nurses.  

 

The study results and the presented conclusions showed that much needs to change 

in the medical facilities where the nursing staff work even though there are 

noticeable changes in terms of improving occupational health and safety.  

 

The lack of active involvement of nurses in improving working conditions should 

change. The analyses presented from the surveys are the basis for outlining new 

challenges in nursing that the staff have to face. 
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