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ABSTRACT
Background: The nursing profession carries with it many negative factors and a
high risk of developing chronic diseases, including overweight and obesity.
According to statistics, the health condition of this professional group is much worse
than that of the average population of the same age. As the largest and most trusted
professional group in the world, nurses are critical to the health of any nation.
The aim of the study was to assess the Polish nurse’s health condition based on real
measurements of parameters important for the occurrence of metabolic diseases.
Methods: This is the cross-sectional, conducted among two age groups of Polish
nurses (<50 years and ≥50 years). Study included the measurements with DXA, the
assessment of glucose concentration and lipid profile, the measurement of blood
pressure and socio-demographic data of the surveyed nurses.
Results: The majority of respondents above 50 years old were nurses with elevated
total cholesterol (79.3%), elevated LDL cholesterol (72.8%), 42.4% of studied nurses
had hypertension.
Conclusion: Individual, local and national measures to prevent and support the
health of this professional group are needed.

Subjects Diabetes and Endocrinology, Epidemiology, Nursing, Public Health
Keywords Nurses, Lifestyle, Health condition, Health promotion

INTRODUCTION
Nurses are a key resource. They cover more than half of all health professionals in the
world, providing essential services throughout the health care system (World Health
Organization, 2020). The health and good condition of this professional group is a
guarantee of the quality of care and safety of the patients (Heath, 2019; Rosa et al., 2019).
However, the specificity of the work of nurses is daily exposure to many harmful
factors that may adversely affect their health, significantly reduce the efficiency of their
work, and contribute to an increase in the number of adverse events. The reasons for these
risks may be work under time pressure, exposure to physical, chemical, and biological
factors, shift work, staff shortages, work in conditions that endanger the patient’s life, as
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well as organizational and local conditions (Rosa et al., 2019; Letvak, 2012; Siebenhüner,
Battegay & Hämmig, 2020; Samur & Seren, 2019; Suliman & Aljezawi, 2018).

Among the factors that pose a threat in the workplace of nurses, we can distinguish:

– biological, chemical and physical factors;

– factors related to working conditions;

– psychophysical factors (Rosa et al., 2019; Letvak, 2012; Siebenhüner, Battegay & Hämmig,
2020; Samur & Seren, 2019; Suliman & Aljezawi, 2018; Kowalczuk, Krajewska-Kułak &
Sobolewski, 2019).

Biological agents are all factors causing infectious diseases (viruses, bacteria, fungi,
protozoa), allergens (bacteria, fungi) and biological toxins (endotoxins, mycotoxins). They
promote infections of the upper respiratory tract, conjunctiva, eyes, and skin, poisoning
and allergies. A biological risk is also posed by single-use medical equipment (syringes and
needles) commonly used by nurses (Samur & Seren, 2019; Suliman & Aljezawi, 2018).
Special attention should be paid to viruses that cause hepatitis (HBV, HCV) and acquired
immunodeficiency virus (HIV) (Azizoğlu, Köse & Gül, 2019; Gajewska & Sienkiewicz,
2018;Marcinkowski, 2003). The most common cause of accidents at work and infections of
nurses are occupational exposures resulting from punctures, cuts, or contamination of
the skin and mucous membranes with blood or other biological material from patients
(Samur & Seren, 2019; Suliman & Aljezawi, 2018; Azizoğlu, Köse & Gül, 2019). According
to the avaiable data, a nurse in his daily work meets 25 pathogens transmitted through the
blood and mucous membranes (Gajewska & Sienkiewicz, 2018; Marcinkowski, 2003).
Chemical factors present in the nurse’s workplace include various types of disinfectants
and medications, and personal protective equipment. They irritate the conjunctiva of
the eyes, skin, and respiratory tract, which are often allergenic and sometimes even
carcinogenic. Physical factors present in the nurse’s workplace include noise, radiation,
and work in an electromagnetic field (Samur & Seren, 2019; Suliman & Aljezawi, 2018;
Latina et al., 2020; Fagundo-Rivera et al., 2020).

Factors resulting from working conditions, such as shift work, overload with duties and
long working hours, pose a major threat to the health of nurses. According to the analyzed
studies, disturbances in the rhythm of sleep and irregularity of consumed meals are a
direct cause of problems with the digestive system, circulatory system, spine and even
disorders of the menstrual cycle (Kliszcz et al., 2004; Bardhan et al., 2019). Research shows
a strong correlation between shift work and an increased risk of obesity, which in turn
leads to the development of many metabolic diseases. According to researchers the
working environment of a nurse and the need of performing specific professional functions
that predispose this professional group to greater susceptibility to the occurrence of
civilization and occupational diseases (Rosa et al., 2019; Gajewska & Sienkiewicz, 2018;
Kułagowska & Kosi�nska, 2005). The next group of threats are psychophysical factors,
which include physical stress (static and dynamic) and neuromental stress (emotional
stress, stress, depression, occupational burnout) (Kowalczuk, Krajewska-Kułak &
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Sobolewski, 2019; Bardhan et al., 2019; Kowalczuk, Krajewska-Kułak & Sobolewski, 2020;
Kowalczuk, Krajewska-Kułak & Sobolewski, 2020).

Working for many hours in a forced body position and excessive physical exertion
contribute to degenerative changes in the muscular, skeletal, and joint systems as well
as chronic back and spine pain (Gajewska & Sienkiewicz, 2018). These ailments are
relatively common, they occur in the vast majority of nurses over 50 (90%), significantly
reducing the effectiveness of their work (Burdelak & Pepło�nska, 2013).

Shift work not only during the week, but also on Sundays and holidays, significantly
disturbs the social and family functioning of the study group. Contact with accident
victims and dealing with terminally ill patients contribute to the development of chronic
stress and, consequently, to the development of occupational burnout. A common
problem among nurses is depression, which affects almost two-thirds of this professional
group of varying intensity (Rosa et al., 2019; Books et al., 2017).

This is due to the increasingly more frequent patient attitude and social
misunderstanding. Researchers point out that hard work, stress, sleep and eating disorders
lead to various health complications, in particular cardiovascular diseases, neurological
disorders, and weaknesses of immunity (Gajewska & Sienkiewicz, 2018; Sienkiewicz,
Paszek & Wro�nska, 2007; Gao et al., 2012). This translates into the quality and length
of their lives (Ministry of Health, 2020). The data in this respect is also disturbing.
According to calculations from the last 5 years, the average age of nurses at the time of
death is only 61.5 years, which is much lower than for the entire female population, which
in Poland is 81.8 years (Ministry of Health, 2020; Majewska, 2020; Zdrowia, 2021).
Moreover, Priano, conducting a literature review, reports that the health of as many as
60–74% of American nurses is endangered due to a lack of physical activity and in 53–61%
due to bad eating habits (Priano, Oi Saeng & Jyu-Lin, 2018).

Due to their education, nurses are aware about the importance of health-promoting
activities, such as healthy eating, physical activity, coping with stress, sleep hygiene, the
ability to deal with stress and maintaining healthy relationships (Mak et al., 2018).
However, work overload, the need to work in two or more jobs for financial reasons, and
therefore lack of time may result in the recommended healthy lifestyle guidelines not being
followed, and this knowledge may not translate into self-care of nurses (Kang, 2020).
An example would be the study of the Cardiovascular Nurses Association, where most of
nurses working in the field of prevention of heart disorders had a history of hypertension,
lipid disorders, and obesity (Fair, Gulanick & Braun, 2009). Studies conducted among
American women show that nurses have a lower level of participation in preventive
examinations and a healthy lifestyle than the population of other women in this country,
and nurses’ knowledge in this area rarely translates into their self-care (Chomistek et al.,
2015). Long working hours, overload of shift work and a stressful work environment
mean that they do not find enough motivation and strength to take care of their health
(Ross et al., 2017; Tucker et al., 2010; Franek, Bartusek & Czajkowska, 2015). The Women’s
Health Study conducted by Harvard Medical School and Brigham and Women’s Hospital
among nearly 40,000 healthcare professionals showed that nurses rarely cared about their
health behavior, despite they are engaging in promoting the health of other women
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(Harvard Medical School, Brigham and Women’s Hospital, 2004). In addition, previous
research shows that there is a lack of good practices among nurses regarding proper
nutrition or regularity of meals (Priano, Oi Saeng & Jyu-Lin, 2018; Nahm et al., 2012).

In such a critical situation, it is important not only to care for the new medical staff, but
also to care for the best health condition of currently working nurses (Samur & Seren,
2019). The need to stay healthy and to identify effective and cost-effective interventions of
this occupational group is of particular importance in the face of an ongoing pandemic
and aging nursing workforce in order to achieve better health behaviors and identify
potential risk factor profiles (Admi et al., 2008; Chidiebere, Tibaldi & La Torre, 2020).

The justification for undertaking the research is the necessity to pay attention to such an
important professional group to take preventive measures. Support and help in the
treatment of existing diseases among nurses with longer work experience will allow for a
better and longer development of the potential of educated medical staff. For young
nurses starting their work, it will be an extreme fear to avoid neglect resulting in weakening
their health condition. The nursing profession in most countries of the world, also in
Poland, is performed mainly by women, and men constitute only a small percentage of this
professional group. It is predisposed to a significant deterioration of health during the
menopause. Therefore, it is important to pay attention to the health condition of nurses,
especially that the vast majority of nurses in Poland and around the world are at this age
(World Health Organization, 2020; Zdrowia, 2021). The aim of the study was to assess the
Polish nurse’s health condition based on real measurements of parameters important for
the occurrence of metabolic diseases.

MATERIALS AND METHODS
Design and study participants
That was a cross-sectional, descriptive study, conducted in the 2020 among professionally
active nurses in the south-eastern part of Poland (Subcarpathian district). Invitations to
participate in the study were send via the website of the District Chamber of Nursing and
via social media to 25 randomly selected medical entitles selected via randomized
algorithm programme using the EPI INFO (StatCalc) software. Assuming the number of
professional active nurses in the Podkarpackie Voivodeship, (aprox. 12,400), the sample
size included 153 people and amounted to a confidence level of 95% and 8% margin of
error. The information contained data on the planned measurements. Among the invited
medical entities, six gave positive feedback. Information on planned measurements was
sent to these centers again. The survey questionnaire, recommendations for participation
in the study, proposed dates and times of measurements and contact to the research team
for nurses willing to participate in the measurements were made available. Nurses
interested in the study could call the indicated telephone number and set a convenient date
for measurements as well as obtain answers on their questions.

The following criteria for the nurse’s section was adopted:

– consent to participate in measurements

– professionally active nurses
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– no symptoms of the disease within the last 2 weeks.

Nurses working at the institution that agreed to participate in the measurements
were fully informed in writing and verbally about the nature of the study. They
were assured of the voluntary, anonymous, and free of charge participation in the
measurements. In order to ensure the confidentiality of data, each participant was
assigned an identification number and the questionnaires were numbered. The encoded
envelope attached to the questionnaire ensured an anonymous return of the data and its
relation with the person’s measurements. Finally, 156 nurses reported willingness to
participate in the study, three of them were excluded because they did not meet the study
inclusion criteria (pregnancy and infection). All measurements were carried out in the
Natural and Medical Center for Innovative Research of the Rzeszow University, Rzeszów,
Warzywna Street 1A (building G-4 and G-5) for a period of 3 weeks (from February 3
to 21st, 2020), in the morning between 9 am to 12 pm. Data from 153 subjects were
included in the statistical analysis (Fig. 1).

Measurements included: blood pressure, fasting glucose, lipid profile and body mass
composition. 156 nurses participated in the measurements, three of them were excluded
because they did not meet the study inclusion criteria (pregnancy and infection). Data
from 153 subjects were included in the statistical analysis. To check differences between
the health condition of the surveyed nurses we divided the study participants into two age
groups (<50 years and ≥50 years).

Body Mineral Density cut point criteria:
Normal: from +1.0 to −1.0
Osteopenia (early stage of osteoporosis): from −1.0 to −2.4
Osteoporosis: up to −2.5 and less
Advanced osteoporosis: −2.5 (Kirschner et al., 2011).
The study methodology has been published in detail (Bartosiewicz et al., 2021).

Statistical analysis
The estimation method and the following statistical methods were used: in order to present
the data, the method of descriptive statistics was used: and standard deviation (SD), a
statistical measure of scattering the results around the expected value, number (N),
percentage (%), mean (�x), median (Me). To check the normality of the data the
Shapiro–Wilk test was perform. The differences between quantitative variables were tested
using the non-parametric Mann-Whitney U test. The analysis of variables having the
character of qualitative data was carried out with the Pearson chi-square test.

To determine the position of a given result against the results of the reference group or
population, the division into quartiles was used, i.e., four congregations with an equal
number of people:

– first quartile (Q1)-25% of observations are below and 75% above

– the second quartile (Q2) (i.e., the median divides the set of observations into two equal
parts

– third quartile (Q3)-75% of observations are below and 25% above.
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The statistical analyses were performed using PS MAGO PRO 6.0 (IBM SPSS
STATISTICS 26).

Statistical significance was set at p < 0.05.
The power of the test was calculated using STATISTICA 13.3 for the results relating

to the percentage of women with total cholesterol levels above normal. After the
introduction Data on the percentage of people with elevated cholesterol and the size of the
groups were introduced into the program. Additionally, as a gold standard two tailed test
was considered and probability of Type I Error at a level 0.05 was assumed. Under the
above constraints, we got highly satisfactory power of test equal to 0.8.

Ethics
This research project was carried out in accordance with the Helsinki Declaration.
The study was approved by the institutional Bioethics Committee at the University of
Rzeszów (Resolution No. 30/05/2019) and all appropriate administrative bodies. Both the
guardians and the participants gave their informed written consent to participate in the
study.

RESULTS
A total of 153 nurses aged 24 to 64 were examined. All of the study participants were
women. The mean age of the respondents was 48.88 ± 8.57 years. 39.9% from study
participants were women aged below 50 years (39.9%) and above 50 years (60.1%). There
was a significant difference (p < 0.0001) in the education between the study participants.
Higher education had younger nurses. In addition, a significant difference was in

Figure 1 Flow chart demonstrating the selection of the study participants. Explanation of abbre-
viations: D, diabetes; H, hypertension; HCh, hypercholesterolemia.

Full-size DOI: 10.7717/peerj.13065/fig-1
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participation in preventive examinations. Older women participated in examinations
significantly more often (p < 0.0001). Descriptive characteristics of the study group are
presented in Table 1.

The values of individual parameters in the total of 153 nurses are presented in the
Table 2. There were significant differences between two groups in most of the variables.
Among older nurses a significantly higher level of triglycerides, LDL cholesterol, glucose,
SBP, DBP and fat mass were observed. There was also a lower level of T-score BMD in
women above 50 years old. On the other hand, younger nurses had higher level of HDL
cholesterol.

In the Table 3 variables have been presented as a category. We found a significant
differences between the younger and older nurses (p < 0.05) in total cholesterol, HDL
cholesterol, LDL cholesterol, triglycerides, glucose and blood pressure. The majority of
respondents above 50 years old were nurses with elevated total cholesterol (79.3%),
elevated LDL cholesterol (72.8%). In addition, 48.9% of older nurses had elevated

Table 1 Socio-demographic characteristic of the study participants.

Characteristics Total (n = 153)% <50 years (n = 61)% ≥50 years(n = 92)% p-value

Place of residence

City 83.0 90.2 78.3 0.0549

Village 17.0 9.8 21.7

Workplace

Hospital 47.1 54.1 42.4 0.1555

Ambulatory 52.9 45.9 57.6

Work system

One shift work 51.0 49.2 52.2 0.7168

Shift work and night duty 49.0 50.8 47.8

Education

Basic nursing education 33.3 11.5 47.8 <0.0001

Bachelor of nursing 20.3 23.0 18.5

Nursing (master’s degree) 46.4 65.6 33.7

Additional qualifications

No 20.3 19.7 20.7 0.8826

Yes 79.7 80.3 79.3

Self-assessment of health condition

Very good 14.4 18.0 12.0 0.5139

Good 64.7 60.7 67.4

I have no opinion 15.7 18.0 14.1

Bad 5.2 3.3 6.5

Participation in preventive examinations

No 65.4 83.6 53.3 <0.0001

Yes 34.6 16.4 46.7

Notes:
p - p-value, indicate significant values (p < 0.05).
Bold values denote statistical significance at the p < 0.05 level.
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triglycerides, compared to 19.7% of younger nurses. In the older group, 42.4% of women
had hypertension and only 18% in younger group (Table 3).

DISCUSSION
The aim of the study was to assess the Polish nurse’s health condition according to age
groups based on real measurements of parameters important for the occurrence of
metabolic diseases. 153 nurses aged 24 to 64 participated in our study. We examined
both the basic parameters and advanced measurements indicating the actual health
condition of the nurses under study and the risk of developing metabolic diseases. Nurses
participating in the study assessed their health as good (64.7%), however, it is worrying
that more than half of the respondents (65.4%) declare that they did not participate in
preventive examinations. It seems obvious that medical education translates into high
awareness and compliance with preventive recommendations. The obtained results
showed that there is a significant difference between the health condition of nurses over 50
years old compared to their younger colleagues. While these results seem to be obvious,
they show how important it is to pay attention and take preventive action to avoid the
risk of developing many diseases over the years. Earlier studies show that older age
significantly reduces the health condition of nurses (das Merces et al., 2019). In a study by
Conceicao at al. even though more than half (52.2%) of the nurses participating in the
survey were under 35 years of age, as many as 24.4% had factors confirming the risk of
developing metabolic diseases (das Merces et al., 2019; Vgontzas et al., 2000). The issue of
the proper health condition of nurses is also important due to the shortage of nurses all

Table 2 Values of individual parameters in the study group.

Variable Total (n = 153) <50 years (n = 61) ≥50 years (n = 92) p-value

Me Q25 Q75 Me Q25 Q75 Me Q25 Q75

Age (years) 51.0 47.0 55.0 45.0 36.0 47.0 54.0 52.0 57.0 <0.0001

TC (mg/dl) 214.0 187.0 241.0 195.0 170.0 227.0 229.5 202.0 253.0 0.0697

HDL (mg/dl) 56.0 49.0 66.0 59.0 50.0 69.0 56.0 46.0 65.0 0.0001

Triglycerides (mg/dl) 127.0 90.0 180.0 102.0 81.0 130.0 148.0 105.0 206.5 <0.0001

LDL (mg/dl) 128.0 104.0 150.0 116.0 90.0 132.0 136.0 113.0 169.5 0.0001

Glucose (mg/dl) 93.0 87.0 101.0 90.0 85.0 94.0 96.0 89.5 104.0 0.0001

SBP (mmHg) 125.0 114.0 142.0 120.0 109.0 132.0 128.0 120.5 148.0 0.0012

DBP (mmHg) 78.0 71.0 86.0 74.0 68.0 80.0 80.0 74.0 87.5 <0.0001

BMI (kg/m2) 26.0 21.9 29.7 23.1 20.4 26.6 27.4 24.4 30.7 0.1317

BMD (g/cm2) 1.2 1.1 1.3 1.2 1.1 1.3 1.2 1.1 1.2 0.0035

T- SCORE BDM 1.0 0.2 1.7 1.4 0.6 2.0 0.8 −0.2 1.5 0.0088

FM (%) 37.1 31.3 41.5 33.7 28.5 39.1 38.6 34.6 44.0 <0.0001

Notes:
Q25, lower quartile; Q75, upper quartile; FM, fat mass; BMI, Body mass index; TC, Total cholesterol; HDL, high-density
lipoprotein; LDL, low-density lipoprotein; SBP, systolic blood pressure; DBP, diastolic blood pressure; Me, median; BMD,
body mineral density; T-score BMD, osteoporotic fracture risk assessment, the result of comparing the patient’s BMD
with the density of the “young adult” at the age when the bones are strongest.
Bold values denote statistical significance at the p < 0.05 level.
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over the world and the huge demand for nursing services due to aging societies (World
Health Organization, 2020;Drennan & Ross, 2019). In many countries, the statistical age of
a nurse is 52–53 years, which is the time when many diseases are physiologically worse.
Reports show little interest of young people in the nursing profession, therefore, also in the
context of staff shortages, proper prevention and care of this professional group is
extremely important (Ministry of Health, 2020).

Our results show the health condition of Polish nurses, the results concerning nurses in
the 50+ group are worrying. Analyzing the measurements, we see a significant, sometimes
several times increase in the value of individual parameters in the group of older
nurses. The majority of respondents above 50 years old were nurses with elevated total
cholesterol (79.3%), elevated LDL cholesterol (72.8%). In the older group, 42.4% of women
had hypertension. The BMI in the group of nurses studied slightly exceeds the norm (26.0),
but when we compare the two analyzed age groups, the differences are significant (23.1 vs
27.4). The data of the report we refer to in the introduction indicate that the life expectancy
of nurses is considerably shorter than that of statistical women, which also indicates a
much worse health condition of this professional group (Ministry of Health, 2020;
Majewska, 2020; Zdrowia, 2021). In the study Woynarowska-Sołdan et al. (2018) 44% of
the surveyed nurses were overweight or obese, and even though the BMI in the whole

Table 3 Category of variables in the study group.

Variable Total (n = 153)% <50 years (n = 61)% ≥50 years (n = 92)% p -value

Total cholesterol

Normal (150–190 mg/dl) 28.8 41.0 20.7 0.0065

Elevated (>190 mg/dl) 71.2 59.0 79.3

HDL

Normal (>40 mg/dl) 90.8 96.7 87.0 0.0403

Below standard (<40 mg/dl) 9.2 3.3 13.0

LDL

Normal (<115 mg/dl) 35.9 49.2 27.2 0.0055

Elevated (>115 mg/dl) 64.1 50.8 72.8

Triglycerides

Normal (35–150 mg/dl) 62.7 80.3 51.1 0.0002

Elevated (>150 mg/dl) 37.3 19.7 48.9

Glucose

Normal (70 to 99 mg/dL) 71.2 86.9 60.9 0.0019

Pre-diabetes (100 to 125 mg/dL) 26.8 13.1 35.9

Diabetes (≥126 mg/dL) 2.0 0.0 3.3

Blood pressure

Normal (120–129 mm Hg/80–84 mm Hg) 59.5 70.5 52.2 0.0054

Elevated (130–139 mm Hg/85–89 mm Hg) 7.8 11.5 5.4

Hypertension (>140 mm Hg/90 mm Hg) 32.7 18.0 42.4

Note:
HDL, high-density lipoprotein, LDL, low-density lipoprotein.
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group was almost within the normal range (25.1), the BMI value increased with the age of
the respondents. A study from Scotland found that seven out of 10 nurses in Scotland are
overweight or obese, and the prevalence of overweight and obesity in Scotland is
statistically significantly higher among nurses than other healthcare professionals and
non-health workers. The authors of the study point to the urgent need for action to reduce
the prevalence of overweight and obesity among the nursing staff in this country (Kyle,
Neall & Atherton, 2016). This confirms previous international research that found higher
prevalence of overweight and obesity among nurses than the general population in the UK,
Australia, and New Zealand (Bogossian et al., 2012). The obtained results are also
disturbing due to the fact that the nurses participating in the measurements were not
aware of the actual parameters indicating their health condition. At the time of the
measurements, most of them realized that they had high cholesterol values, too high
glucose levels or hypertension. In a study by Miller et al. although the vast majority of
nurses (96%) knew about the risk factors for developing heart disease, 26% were not aware
of their diabetes, and about 90% were also unaware of hyperlipidemia (Miller, Alpert &
Cross, 2008). Equally, the results of the Cardiovascular Nurses Association showed that
20%, 23% and 17% of nurses working in the field of heart disease prevention had a history
of hypertension, lipid disorders and obesity (Fair, Gulanick & Braun, 2009). Faced with the
poor health condition of health workers, including nurses, many countries are taking
initiatives to support and promote a healthy lifestyle in this professional group.
An example is the huge undertaking and the Healthy Nurse, Healthy Nation-Grand
Challenge campaign launched by the American Nurse Association Enterprise (2017). It is
an initiative that engages nurses and health care organizations to take action to improve
their physical activity, sleep, nutrition, quality of life and safety for nurses. For those
joining the program, the association provides a helpful online platform that inspires
action, motivates, promotes a healthy lifestyle, collects data and provides support in
undertaken activities. According to American research, nurses are less healthy than the
average citizen, are more likely to be overweight, obese, have higher levels of stress, and
shift the natural rhythm of sleep and social functioning through shift work. Nurses, as
the largest and most trusted professional group in the world, are critical to the health of
any nation. By taking care of their health, they can be good models for their patients,
families, and friends. This is in line with Forencja Nightingale’s recommendation that the
nurse should be a good exemplar to others (Dunphy, 2005).

Limitations and future research
To our knowledge, it is one of the first study in Poland where actual measurements of
individual parameters were carried out and not based on the respondents’ declarations.
There are also several potential limitations of the study that need to be considered
when interpreting the results. This study was limited in geographic scope and should be
repeated among a larger sample and in more regions. Being the study cross-sectional,
the causality and temporality issues should not be considered. More research is needed in
the larger population of all age groups.
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CONCLUSIONS
Our study shows that the factors potentially considered risk factors for the development of
metabolic diseases were more common among older nurses. Our study shows very well the
possible consequences that may also occur among younger nurses in the future, if this
professional group is not given special protection. High levels of overweight and obesity,
hypertension and hypercholesterolemia are potentially harmful to the health of nurses,
significantly limiting their efficiency also in the professional aspect. And although
nurses have sufficient knowledge in the field of prevention and health promotion, there is
often a discrepancy in the implementation of these activities in relation to each other.
Research shows that nurses who are involved in taking care of their own health more
often pass on to patients the benefits of making correct choices that promote a healthy
lifestyle. Therefore, interventions at individual, local and national level are urgently
needed. Nurses who already have risk factors for the development of metabolic diseases
should be taken care of properly, young staff should be supported and motivated to take
care of their health. Interventions among nursing students will help to educate healthy and
conscious staff. The poor health condition of nurses means limited opportunities to
educate and promote a healthy lifestyle among patients.

ADDITIONAL INFORMATION AND DECLARATIONS

Funding
The authors received no funding for this work.

Competing Interests
Łukasz Oleksy is employed by Oleksy Medical & Sports Sciences (Orthoppeadic
rehabilitation clinic).

Author Contributions
� Anna Bartosiewicz conceived and designed the experiments, performed the experiments,
authored or reviewed drafts of the paper, and approved the final draft.

� Edyta Łuszczki conceived and designed the experiments, performed the experiments,
authored or reviewed drafts of the paper, and approved the final draft.

� Pawel Jagielski analyzed the data, prepared figures and/or tables, and approved the final
draft.

� Lukasz Oleksy performed the experiments, analyzed the data, prepared figures and/or
tables, and approved the final draft.

� Artur Stolarczyk analyzed the data, prepared figures and/or tables, and approved the
final draft.

� Katarzyna Dere�n performed the experiments, authored or reviewed drafts of the paper,
and approved the final draft.

Bartosiewicz et al. (2022), PeerJ, DOI 10.7717/peerj.13065 11/15

http://dx.doi.org/10.7717/peerj.13065
https://peerj.com/


Human Ethics
The following information was supplied relating to ethical approvals (i.e., approving body
and any reference numbers):

Bioethics Committee at the University of Rzeszów approved the study (Resolution No.
30/05/2019).

Data Availability
The following information was supplied regarding data availability:

The raw measurements are available in the Supplemental File.

Supplemental Information
Supplemental information for this article can be found online at http://dx.doi.org/10.7717/
peerj.13065#supplemental-information.

REFERENCES
Admi H, Tzischinsky O, Epstein R, Herer P, Lavie P. 2008. Shift work in nursing: is it really a risk

factor for nurses’ health and patients’ safety? Nursing Economics 26(4):250–257.

American Nurse Association Enterprise. 2017. Healthy nurse healthy nation. Available at https://
www.nursingworld.org/~4a6d20/globalassets/docs/ana/practice/hnhn18-19highlights.pdf
(accessed 2 September 2021).

Azizoğlu F, Köse A, Gül H. 2019. Self-reported environmental health risks of nurses working in
hospital surgical units. International Nursing Review 66(1):87–93 DOI 10.1111/inr.12467.

Bardhan R, Heaton K, Davis M, Chen P, Dickinson DA, Lungu CT. 2019. A cross sectional study
evaluating psychosocial job stress and health risk in emergency department nurses. International
Journal of Environmental Research and Public Health 16(18):3243 DOI 10.3390/ijerph16183243.

Bartosiewicz A, Łuszczki E, Nagórska M, Oleksy Ł, Stolarczyk A, Dere�n K. 2021. Risk factors of
metabolic syndrome among polish nurses. Metabolites 11(5):267
DOI 10.3390/metabo11050267.

Bogossian FE, Hepworth J, Leong GM, Flaws DF, Gibbons KS, Benefer CA, Turner CT. 2012. A
cross-sectional analysis of patterns of obesity in a cohort of working nurses and midwives in
Australia, New Zealand, and the United Kingdom. International Journal of Nursing Studies
49(6):727–738 DOI 10.1016/j.ijnurstu.2012.01.003.

Books C, Coody LC, Kauffman R, Abraham S. 2017. Night shift work and its health effects on
nurses. The Health Care Manager 36(4):347–353 DOI 10.1097/HCM.0000000000000177.

Burdelak W, Pepło�nska B. 2013. Praca w nocy a zdrowie pielęgniarek i położnych-przegląd
literatury. Medycyna Pracy 64(3):397–418 DOI 10.13075/mp.5893.2013.0034.

Chidiebere OE, Tibaldi L, La Torre G. 2020. The impact of COVID-19 pandemic on mental
health of Nurses. Clinical Therapeutics 171(5):e399–e400 DOI 10.7417/CT.2020.2247.

Chomistek AK, Chiuve SE, Eliassen AH, Mukamal KJ, Willett WC, Rimm EB. 2015. Healthy
lifestyle in the primordial prevention of cardiovascular disease among young women. Journal of
the American College of Cardiology 65(1):43–51 DOI 10.1016/j.jacc.2014.10.024.

das Merces MC, Santana AIC, Lua I, da Silva DAR, Silva DdS, Gomes AMT, Miranda MCDM,
Barbosa CDS, Magalhães LBNC, Coelho JMF, Servo MLS, Portella DDA, de Souza MC,
Lago SB, Araújo EMQ, Marques SC, Figueiredo VP, D’Oliveira Júnior A. 2019. Metabolic
syndrome among primary health care nursing professionals: a cross-sectional population-based

Bartosiewicz et al. (2022), PeerJ, DOI 10.7717/peerj.13065 12/15

http://dx.doi.org/10.7717/peerj.13065#supplemental-information
http://dx.doi.org/10.7717/peerj.13065#supplemental-information
http://dx.doi.org/10.7717/peerj.13065#supplemental-information
https://www.nursingworld.org/~4a6d20/globalassets/docs/ana/practice/hnhn18-19highlights.pdf
https://www.nursingworld.org/~4a6d20/globalassets/docs/ana/practice/hnhn18-19highlights.pdf
http://dx.doi.org/10.1111/inr.12467
http://dx.doi.org/10.3390/ijerph16183243
http://dx.doi.org/10.3390/metabo11050267
http://dx.doi.org/10.1016/j.ijnurstu.2012.01.003
http://dx.doi.org/10.1097/HCM.0000000000000177
http://dx.doi.org/10.13075/mp.5893.2013.0034
http://dx.doi.org/10.7417/CT.2020.2247
http://dx.doi.org/10.1016/j.jacc.2014.10.024
http://dx.doi.org/10.7717/peerj.13065
https://peerj.com/


study. International Journal of Environmental Research and Public Health 16(15):2686
DOI 10.3390/ijerph16152686.

Drennan VM, Ross F. 2019. Global nurse shortages-the facts, the impact and action for change.
British Medical Bulletin 130(1):25–37 DOI 10.1093/bmb/ldz014.

Dunphy LM. 2005. Florence Nightingale’s 13 formal letters to her nurses (1872–1900).
In: Dossey BM, Selander LC, Beck D, Attewell A, eds. Florence Nightingale Today: Healing
Leadership Global Action. MD: American Nurses Association, Silver Spring, 29–63.

Fagundo-Rivera J, Gómez-Salgado J, García-Iglesias JJ, Gómez-Salgado C, Camacho-Martín S,
Ruiz-Frutos C. 2020. Relationship between night shifts and risk of breast cancer among nurses:a
systematic review. Medicina 56(12):680 DOI 10.3390/medicina56120680.

Fair JM, Gulanick M, Braun LT. 2009. Cardiovascular risk factors and lifestyle habits among
preventive cardiovascular nurses. Journal of Cardiovascular Nursing 240(4):277–286
DOI 10.1097/JCN.0b013e3181a24375.

Fair JM, Gulanick M, Braun LT. 2009. Cardiovascular risk factors and lifestyle habits among
preventive cardiovascular nurses. Journal of Cardiovascular Nursing 24(4):277–286
DOI 10.1097/JCN.0b013e3181a24375.

Franek G, Bartusek M, Czajkowska M. 2015. Subiektywna ocena stanu zdrowia pielęgniarek i
położnych w aspekcie obciążenia czynnikami psychicznymi na stanowisku pracy. Zdrowie i
Dobrostan 1:81–89.

Gajewska K, Sienkiewicz Z. 2018. The influence of working conditions on the health of nurses
working in surgical wards. Pielęgniarstwo w anestezjologii I intensywnej terapii. Vol. 4. (1):9–17.
Available at http://evereth.home.pl/archiwum-pdf/PAIO/2018/1/3.pdf.

Gao YQ, Pan BC, SunW, Wu H, Wang JN, Wang L. 2012. Depressive symptoms among Chinese
nurses: prevalence and the associated factors. Journal of Advanced Nursing 68(5):1166–1175
DOI 10.1111/j.1365-2648.2011.05832.x.

Harvard Medical School, Brigham and Women’s Hospital. 2004. Women’s Health Study.
Available at http://whs.bwh.harvard.edu/index.html (accessed 2 September 2021).

Heath S. 2019. Patient engagement hit. How nurse working conditions impact the patient
experience. Available at https://patientengagementhit.com/news/how-nurse-working-conditions-
impact-the-patient-experience (accessed 14 October 2021).

Kang G. 2020. Doctors and nurses, take good care of yourself. The American Journal of Medicine
133(6):e316 DOI 10.1016/j.amjmed.2019.07.031.

Kirschner MM, Ozemek C, Hargens TA, Kaminsky LA. 2011. Comparison of body composition
measures between the Lunar Prodigy and iDXA. Medicine & Science in Sports & Exercise
43(5):317–318 DOI 10.1249/01.MSS.0000400874.39385.50.

Kliszcz J, Nowicka-Sauer K, Sadowska A, Trzeciak B. 2004. Kontrola emocji a zdrowie fizyczne i
psychiczne pielęgniarek. ZDR Public 114(2):200–2004.

Kowalczuk K, Krajewska-Kułak E, Sobolewski M. 2019. Factors determining work arduousness
levels among nurses: using the example of surgical, medical treatment, and emergency wards.
BioMed Research International 2019(6):1–12 DOI 10.1155/2019/6303474.

Kowalczuk K, Krajewska-Kułak E, Sobolewski M. 2020. The effect of subjective perception of
work in relation to occupational and demographic factors on the mental health of Polish nurses.
Frontiers in Psychiatry 11:379 DOI 10.3389/fpsyt.2020.591957.

Kowalczuk K, Krajewska-Kułak E, Sobolewski M. 2020.Working excessively and burnout among
nurses in the context of sick leaves. Frontiers in Psychology 11:285
DOI 10.3389/fpsyg.2020.00285.

Bartosiewicz et al. (2022), PeerJ, DOI 10.7717/peerj.13065 13/15

http://dx.doi.org/10.3390/ijerph16152686
http://dx.doi.org/10.1093/bmb/ldz014
http://dx.doi.org/10.3390/medicina56120680
http://dx.doi.org/10.1097/JCN.0b013e3181a24375
http://dx.doi.org/10.1097/JCN.0b013e3181a24375
http://evereth.home.pl/archiwum-pdf/PAIO/2018/1/3.pdf
http://dx.doi.org/10.1111/j.1365-2648.2011.05832.x
http://whs.bwh.harvard.edu/index.html
https://patientengagementhit.com/news/how-nurse-working-conditions-impact-the-patient-experience
https://patientengagementhit.com/news/how-nurse-working-conditions-impact-the-patient-experience
http://dx.doi.org/10.1016/j.amjmed.2019.07.031
http://dx.doi.org/10.1249/01.MSS.0000400874.39385.50
http://dx.doi.org/10.1155/2019/6303474
http://dx.doi.org/10.3389/fpsyt.2020.591957
http://dx.doi.org/10.3389/fpsyg.2020.00285
http://dx.doi.org/10.7717/peerj.13065
https://peerj.com/


Kułagowska E, Kosi�nska M. 2005. Problemy zdrowotne personelu pielęgniarskiego. Annales
Universitatis Mariae Curie-Skłodowska Lublin-Polonia 40(16):190–193.

Kyle RG, Neall RA, Atherton IM. 2016. Prevalence of overweight and obesity among nurses in
Scotland: a cross-sectional study using the Scottish Health Survey. International Journal of
Nursing Studies 53(4):126–133 DOI 10.1016/j.ijnurstu.2015.10.015.

Latina R, Petruzzo A, Vignally P, Cattaruzza MS, Buratti CV, Mitello L, Giannarelli D,
D’Angelo D. 2020. The prevalence of musculoskeletal disorders and low back pain among
Italian nurses: an observational study. Acta BioMed 91(12-S):e2020003
DOI 10.23750/abm.v91i12-S.10306.

Letvak S. 2012. Managing nurses with health concerns. Nursing Management 43(3):7–10
DOI 10.1097/01.NUMA.0000412225.50350.bd.

Majewska M. 2020. Średnia długość życia w Polsce: ile lat żyją mężczyźni, a ile kobiety? Puls
Medycyny. Available at https://pulsmedycyny.pl/srednia-dlugosc-zycia-w-polsce-ile-lat-zyja-
mezczyzni-a-ile-kobiety-998421 (accessed 2 September 2021).

Mak YW, Kao AHF, Tam LWY, Tse VWC, Tse DTH, Leung DYP. 2018. Health-promoting
lifestyle and quality of life among Chinese nursing students. Primary Health Care Research &
Development 19(6):629–636 DOI 10.1017/S1463423618000208.

Marcinkowski JT. 2003. Higiena, Profilaktyka i Organizacja w Zawodach Medycznych. Warszawa:
Wydawnictwo Lekarskie PZWL, 15–88.

Miller SK, Alpert PT, Cross CL. 2008.Overweight and obesity in nurses, advanced practice nurses,
and nurse educators. Journal of the American Academy of Nurse Practitioners 20(5):259–265
DOI 10.1111/j.1745-7599.2008.00319.x.

Ministry of Health. 2020. New competences of nurses and midwives. Warsaw. Available at http://
www.akademiapp.mz.gov.pl/fileadmin/user_upload/analizy_i_raporty/12.2020_raport-_nowe_
kompetencje_pielegniarek_i_poloznych.pdf (accessed 27 August 2021).

Nahm ES, Warren J, Zhu S, An M, Brown J. 2012. Nurses’ self-care behaviors related to weight
and stress. Nursing Outlook 60(5):e23–e31 DOI 10.1016/j.outlook.2012.04.005.

Priano SM, Oi Saeng H, Jyu-Lin C. 2018. Lifestyles and health-related outcomes of US hospital
nurses: a systematic review. Nursing Outlook 66(1):66–76 DOI 10.1016/j.outlook.2017.08.013.

Rosa D, Terzoni S, Dellafiore F, Destrebecq A. 2019. Systematic review of shift work and nurses’
health. Occupational Medicine 69(4):237–243 DOI 10.1093/occmed/kqz063.

Ross A, Bevans M, Brooks AT, Gibbons S, Wallen GR. 2017. Nurses and health-promoting
behaviors: knowledge may not translate into self-care. AORN Journal 105(3):267–275
DOI 10.1016/j.aorn.2016.12.018.

Samur M, Seren IS. 2019. Nurses’ view of their work environment, health, and safety: a qualitative
study. Journal of Nursing Management 27(7):1400–1408 DOI 10.1111/jonm.12821.

Siebenhüner K, Battegay E, Hämmig O. 2020. Temporal work stressors and satisfaction with
work, life and health among health professionals in Switzerland. Swiss Medical Weekly
150:w20175 DOI 10.4414/smw.2020.20175.

Sienkiewicz Z, Paszek T, Wro�nska I. 2007. Strain on the spine-professional threat to nurses’
health. Advances in Medical Sciences 52(1):131–135.

Suliman M, Aljezawi M. 2018. Nurses’ work environment: indicators of satisfaction. Journal of
Nursing Management 26(5):525–530 DOI 10.1111/jonm.12577.

Tucker SJ, Harris MR, Pipe TB, Stevens SR. 2010. Nurses’ ratings of their health and professional
work environments. AAOHN Journal 58:253–267 DOI 10.3928/08910162-20100526-03.

Bartosiewicz et al. (2022), PeerJ, DOI 10.7717/peerj.13065 14/15

http://dx.doi.org/10.1016/j.ijnurstu.2015.10.015
http://dx.doi.org/10.23750/abm.v91i12-S.10306
http://dx.doi.org/10.1097/01.NUMA.0000412225.50350.bd
https://pulsmedycyny.pl/srednia-dlugosc-zycia-w-polsce-ile-lat-zyja-mezczyzni-a-ile-kobiety-998421
https://pulsmedycyny.pl/srednia-dlugosc-zycia-w-polsce-ile-lat-zyja-mezczyzni-a-ile-kobiety-998421
http://dx.doi.org/10.1017/S1463423618000208
http://dx.doi.org/10.1111/j.1745-7599.2008.00319.x
http://www.akademiapp.mz.gov.pl/fileadmin/user_upload/analizy_i_raporty/12.2020_raport-_nowe_kompetencje_pielegniarek_i_poloznych.pdf
http://www.akademiapp.mz.gov.pl/fileadmin/user_upload/analizy_i_raporty/12.2020_raport-_nowe_kompetencje_pielegniarek_i_poloznych.pdf
http://www.akademiapp.mz.gov.pl/fileadmin/user_upload/analizy_i_raporty/12.2020_raport-_nowe_kompetencje_pielegniarek_i_poloznych.pdf
http://dx.doi.org/10.1016/j.outlook.2012.04.005
http://dx.doi.org/10.1016/j.outlook.2017.08.013
http://dx.doi.org/10.1093/occmed/kqz063
http://dx.doi.org/10.1016/j.aorn.2016.12.018
http://dx.doi.org/10.1111/jonm.12821
http://dx.doi.org/10.4414/smw.2020.20175
http://dx.doi.org/10.1111/jonm.12577
http://dx.doi.org/10.3928/08910162-20100526-03
http://dx.doi.org/10.7717/peerj.13065
https://peerj.com/


Vgontzas AN, Papanicolaou DA, Bixler EO, Hopper K, Lotsikas A, Lin H-M, Kales A,
Chrousos GP. 2000. Sleep apnea and daytime sleepiness and fatigue: relation to visceral obesity,
insulin resistance and hypercytokinemia. The Journal of Clinical Endocrinology & Metabolism
85:1151–1158 DOI 10.1210/jcem.85.3.6484.

World Health Organization. 2020. State of the world’s nursing 2020: investing in education, jobs
and leadership. WHO, Geneva. Available at https://www.who.int/publications/i/item/
9789240003279 (accessed 20 May 2021).

Woynarowska-Sołdan M, Panczyk M, Iwanow L, Gałązkowski R, Wójcik-Fatla A, Panasiuk L,
Gotlib J. 2018. Associations between overweight and obesity and health enhancing behaviours
among female nurses in Poland. Annals of Agricultural and Environmental Medicine
25(4):714–719 DOI 10.26444/aaem/99641.

Zdrowia R. 2021. Main Chamber of Nurses and Midwives. Gdyby pielęgniarki odeszły na
emeryturę trzeba by było zamknąć kilkaset szpitali. Available at https://www.rynekzdrowia.pl/
Polityka-zdrowotna/NIPiP-gdyby-pielegniarki-odeszly-na-emeryture-trzeba-by-bylo-zamknac-
kilkaset-szpitali,221797,14.html (accessed 2 September 2021).

Bartosiewicz et al. (2022), PeerJ, DOI 10.7717/peerj.13065 15/15

http://dx.doi.org/10.1210/jcem.85.3.6484
https://www.who.int/publications/i/item/9789240003279
https://www.who.int/publications/i/item/9789240003279
http://dx.doi.org/10.26444/aaem/99641
https://www.rynekzdrowia.pl/Polityka-zdrowotna/NIPiP-gdyby-pielegniarki-odeszly-na-emeryture-trzeba-by-bylo-zamknac-kilkaset-szpitali,221797,14.html
https://www.rynekzdrowia.pl/Polityka-zdrowotna/NIPiP-gdyby-pielegniarki-odeszly-na-emeryture-trzeba-by-bylo-zamknac-kilkaset-szpitali,221797,14.html
https://www.rynekzdrowia.pl/Polityka-zdrowotna/NIPiP-gdyby-pielegniarki-odeszly-na-emeryture-trzeba-by-bylo-zamknac-kilkaset-szpitali,221797,14.html
http://dx.doi.org/10.7717/peerj.13065
https://peerj.com/

	Focus on Polish nurses’ health condition: a cross-sectional study
	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


