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Abstract

Introduction: Maxillary sinus is lined with respiratory region mucosa pseudo-
stratified, ciliated epithelium. The Schneider membrane thickness is an impor-
tant information in diagnosing pathological conditions and planning surgical 
procedures, e.g. lifting the maxillary sinus floor. To evaluate the condition of 
paranasal sinuses the radiological diagnosis is used. More and more frequently 
dental cone beam computed tomography (CBCT) is used.

Objectives: The purpose of this investigation was to determine the medium 
range of the thickness of membrane in patients that frequently attended medi-
cal appointments in the Department of Oral Surgery of the Medical University 
of Warsaw, having undergone the CBCT procedure, and to determine the bo-
undaries of physiological and pathological condition.

Material and methods: The analysis of 150 patients CBCT results was perfor-
med and 146 patients were qualified to the examination. The medical history 
was analyzed with particular attention to the symptom characteristic for dise-
ases of paranasal sinuses. The literature of the researchers reviewing the thick-
ness of the sinus mucosa was reviewed and compared with our own results. 

Results: The average thickness of maxillary sinus mucous membrane in the 
examined group of patients is 7.8 mm, with 6.83 mm in patients with no symp-
tom of sinus inflammation, and 9.46 mm in patients with at least one symp-
tom. Moreover, the patients with diagnosed recent, recurring or present sinus 
inflammation, polyps, tonsillar hypertrophy, asthma and Oro-Antral Commu-
nication demonstrated a thicker membrane. 

Conclusions: The literature reports various ranges of physiological thickness of 
maxillary sinus mucous membrane. Savolainen et al. Defined the pathological 
thickening as greater than 6 mm, while Phothikhun et al. as exceeding 1 mm. 
Most often the physiological norm is defined at 2 mm, e.g., Janner et al. In this 
study the measurements were done, and the results were compared with the 
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ones reported in the literature. The majority of examined patients not repor-
ting sinus inflammation the thickness of the maxillary sinus mucous membra-
ne was ≤6 mm. This means that for patients with Schneider membrane thicker 
than 6 mm the diagnostics should be extended to search for pathologies.

Key words: cone beam computed tomography, maxillary sinus, mucous mem-
brane, maxillary sinusitis
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Background

Maxillary sinuses (sinus maxillaris) are two twin, pyramid-shaped voids, 

located in the body of the maxilla.Its walls corresponding to four surfaces 

of the body of maxilla. In the nasal wall, maxillary hiatus (hiatus maxillaris) 

that opens into nasal cavity and connects it with maxillary sinus is located. 

The posterior wall contains alveolar canals and posterior superior alveolar 

vessels and nerves. The floor is formed by the alveolar process of the ma-

xilla. With a concave shape in the lowest point it corresponds to the roots 

of the first maxillary molar tooth. The premolar and molar teeth enter with 

their alveolus top into the sinus floor, whereas the canine alveolar usually 

heads frontwards. In a case of disappearance of thin osseous cover, teeth 

roots can come directly in contact with Schneider membrane. Maxillary si-

nus begins to develop in the fifth month of fetal growth and reaches its ma-

ximum size (approx. 24cm3) at the moment of complete permanent teeth 

eruption [1]. The sinus has five recesses: frontal recess, superior palatinal 

recess, inferior palatinal recess, alveolar recess and zygomatic recess [2].

The physiology of maxillary sinuses is closely related to their micro-

anatomy. The mucous lining of the sinus, called Schneider membrane is 

a pseudostratified, ciliated epithelium. It  is the extension of respiratory 

area of nasal cavity mucous membrane and usually is similar but thinner, 

paler and containing less glands, goblet cells and cilia [3]. Healthy mucous 

membrane has thickness of 0.2 to 0.8 mm [4].

The inflammation of maxillary sinus is a disease of the mucous mem-

brane lining with diversified pathophysiology. The following factors can 

contribute to developing the inflammation: nasal factors, teeth-derived 

factors, allergic factors, injury-derived factors, blood-derived factors. 

The inflammation of maxillary sinus is caused primarily by periapical le-

sions following defective endodontic treatment, complications after den-

tal caries or inflammation of periodontium, complications after extrac-

tions such as the Oro-Antral Communication and entrance of the tooth 

root into the sinus [5].

There are two types of symptoms of the sinonasal inflammation: gre-

at and small. To make a diagnosis of paranasal sinuses inflammation it is 
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necessary to report the presence of at least two symptoms, including at 

least one great symptom (Tab. 1).

Table 1. Great and small symptoms of sinusitis

GREAT SYMPTOMS SMALL SYMPTOMS

Nasal congestion An unpleasant smell from the mouth

Leakage or retention of purulent dischar-
ge in the nose or dripping down the back 
of the throat

Toothache

Pain/pressure on the face Headache

Impaired smell Cough

Fever Pain/fullness/compression of the ear

Swelling/full face Fatigue

One of the broadly accepted clinical classification of paranasal sinu-

ses inflammations was proposed by Lund et al., dividing those into acute, 

recurrent acute and chronic inflammations. The classification is based on 

the time in which the patient suffers from the disease and it includes also 

pathophysiologic criteria [8].

Schneider membrane thickness is an important information during 

the diagnosis of pathologic conditions and during scheduling surgical 

procedures, e.g. lifting the maxillary sinus floor. To evaluate the condi-

tion of paranasal sinuses the radiological diagnosis is used – CT (compu-

ted tomography) [9] or CBCT (dental cone beam computed tomography) 

[10,11], diaphanoscopy [12], endoscopy [13] and fluorescent imaging of 

near-infrared spectroscopy (NIR) [14]. Radiologic images OPG, CBCT 

and tooth photography made with the right-angle technique contain the 

information about the  quality and the quantity of the tissues, specifi-

cally mineralized tissues. The introduction of Hounsfield scale allows to 

mathematically analyze tissues with low-mineralization level, e.g. bones 

are classified as IV type (non-mineralized tissue). The scale fluctuates 

between -1500 and 3000 units [15]. The results reported by Mah et al. 

proved the possibility of analyzing grayscale tones in CBCT, with the me-
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asurement error of only few percents [15]. Nowadays, the gold standard 

of imaging in the case of nasal and sinuses mucous membrane inflamma-

tion is the computed tomography. However, the CBCT method begins to 

be used with more and more frequency. The examination conducted with 

this method, with correctly chosen parameters of exposition and correct 

patient positioning, provides the information about the extent of disease 

process and allows to diagnose even the smallest changes in the maxilla-

ry sinuses. It also exposes the structure of paranasal sinuses in order to 

reveal distinct parts in the anatomy [16]. Due to smaller exposure to ra-

diation in comparison with spiral tomography, greater accessibility, shor-

ter examination time and lower costs, in this investigation the thickness 

of membrane of maxillary sinus was analyzed based on CBCT results. 

Objectives

The purpose of this investigation was to determine the medium range 

of the thickness of membrane and possible factors that could affect the 

Schneider membrane and cause its  thickening. Retrospective examina-

tion was conducted on the patients that frequently attended medical ap-

pointments in the Department of Oral Surgery of the Medical University 

of Warsaw, and  having undergone the CBCT procedure to make a dia-

gnosis. Available references do not state a  clear range, nor the borders 

between the physiology and pathology of the membrane thickness. The 

cited authors’ results oscillate between 1mm to 6mm.

Material and Methods

The analysis of 150 patients of Department of Oral Surgery’s CBCT re-

sults was conducted. 146 patients were qualified to the examination, 

4 persons did not agree to take part in the investigation. Using the i-CAT 

Vision program, the measuring of the thickness of maxillary sinus muco-

us membrane was carried out in the CBCT examination in similar condi-

tions. The measured part was located on the level of premolar teeth and 

first molar teeth on the right and left side. A questionnaire was conduc-

ted among the qualified patients, with special emphasis on symptoms of 
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sinus inflammation: sinus headache symptom, often described as uncom-

fortable pressure sensation, headache while bending over, mucus drib-

bling on the throat back wall. 

Additionally, factors that could possibly affect the thickness of muco-

us membrane were investigated: Oro-Antral Communication, operations 

of paranasal sinuses, earlier diagnosis of pathology in the sinus area (po-

lyps in maxillary sinus), tonsillar hypertrophy, asthma, sex, age, perma-

nent residence location, smoking (Fig. 1).

Figure 1 – location of maxillary sinus mucous membrane measurement

Results

As a result of the investigation, two main groups were identified. The 

first group consisted of patients with no symptom of sinus inflamma-

tion. The second group patients with at least one of the symptoms men-

tioned before.

The average mucous membrane thickness in the examined group of 

patients is 7.8 mm, with 6.83 mm in the first group and 9.46 mm in the 

second one.

The median of all the patients – 5.3 mm, patients from the first group – 

5.05 mm, patients from the second group – 6.55 mm.

Iwańczyk, Adamiec, Woszczyk, Trzcinka, Sokołowska, Nowak, Wojtowicz
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Maximum thickness reported in the first group – 26.2 mm, in the se-

cond – 38.9 mm.

Minimum thickness in the first group – 0 mm, in the second group – 1 mm.

In the patients with at least one symptom of sinus inflammation dia-

gnosed, the maxillary sinus mucous membrane was 38.5% thicker com-

pared with patients with no symptoms. Patients who reported sinus 

headache symptom, often described as uncomfortable pressure sensa-

tion, had the membrane thicker by 39.7%, headache while bending over 

– 33.6%, mucus dribbling on the throat back wall – 13.5% (Tab. 2, Tab. 3, 

Tab. 4, Tab. 5).

Table 2. Impact of history of sinusitis or presence of at least one symptom of sinusitis on 

the thickness of maxillary sinus mucosa

Sinusitis or suspicion Number of respondents
Average thickness 

of the mucosa 

No 92 6.83

Yes 54 9.46

Total 146 7.80

Table 3. Impact of sinusitis symptom in the form of spreading sensation in the face to the 

thickness of the maxillary sinus mucosa

Feeling of spreading face Number of respondents
Average mucous 

membrane thickness

Nie 136 7,59

Yes 10 10,60

Total 146 7,80

The Use of CBCT Projection for the Schneider Membrane Thickness Analysis
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Table 4. Impact of sinusitis symptom of headache when bending on the thickness of 

maxillary sinus mucosa

Headache when bending Number of respondents
Average thickness 

of the mucosa 

No 118 7.43

Yes, rarely or slight 10 8.32

Yes 18 9.93

Total 146 7.80

Table 5. Impact of the discharge dripping down the back of the throat on the thickness of 

maxillary sinus mucosa

Discharge dripping down 
the back of the throat 

Number of respondents
Average thickness 

of the mucosa 

No 103 7.50

Yes 43 8.51

Total 146 7.80

Table 6. Impact of past, recurring or present sinusitis on the thickness of maxillary sinus 

mucosa

Sinusitis past/recurrent/
present

Number of 
respondents

Average thickness 
of the mucosa 

No 128 7.63

Yes 18 9.01

Total 146 7.80

Both the first and the second group consists of most patients with the 

membrane thickness of 0 mm to 8 mm (Fig. 2). However, 70% of the pa-

tients of the first group demonstrated Schneider membrane thickness no 

bigger than 6 mm. In the second group of the patients in almost 50% the 

thickness was more than 6 mm (Fig. 3 ).
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Figure 2. Percentage of the study group presenting a given thickness  

of Schneider’s membrane

Figure 3. Percentage of patients with Schneider membrane thickness equal or smaller 

than the given value
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The patients with diagnosis of recent, recurring or present sinus in-

flammation demonstrated the membrane thicker by approx. 1.4 mm on 

average compared with patients with no inflammation recorded (Tab. 6).

The patients with complications after extraction in form of Oro-Antral 

Communication demonstrated the membrane thicker by 4.1 mm on ave-

rage than patients with no complications (Tab. 7).

Table 7. Impact of the complications after extractions in the form of oro-antral communi-

cation on the thickness of maxillary sinus mucosa

Complex extractions, oro-
antral communication

Number of 
respondents

Average thickness 
of the mucosa 

No 135 7.49

Yes 11 11.58

Total 146 7.80

The patients with polyps in maxillary sinus demonstrated the mem-

brane thicker by 5.3 mm compared with patients with no polyps diagno-

sed (Tab. 8).

Table 8. Impact of polyps in the maxillary sinus on the thickness of maxillary sinus mucosa

Polyp Number of respondents
Average thickness 

of the mucosa 

No 141 7.62

Yes 5 12.88

Total 146 7.80

The examination reports also show that people with tonsillar hyper-

trophy demonstrated the membrane thicker by 45.6% compared with 

people with no hypertrophy (Tab. 9).
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Table 9. Impact of tonsil hypertrophy on the thickness of maxillary sinus mucosa

Tonsil hypertrophy
Number of 

respondents
Average thickness 

of the mucosa

No 126 7,58

Deleted 11 7,64

Yes 9 11,04

Total 146 7,80

Patients with asthma had the Schneider membrane thicker by 1.3 mm 

than people without this disease (Tab. 10).

Table 10. Impact of asthma on the thickness of maxillary sinus mucosa

Asthma Number of respondents
Average thickness 

of the mucosa 

No 134 7.69

Yes 12 8.99

Total 146 7.80

Polyp Number of respondents
Average thickness 

of the mucosa 

No 141 7.62

Yes 5 12.88

Total 146 7.80

The investigation showed no significant correlation between sex and 

smoking and the Schneider membrane thickness. 

The patients from the first group did not demonstrate connection be-

tween the thickness and the sex of the patient. In the second group, men 

had the membrane thicker by 2.41 mm on average (Tab. 11).
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Table 11. Impact of gender on the thickness of maxillary sinus mucosa

Number of respondents
Average mucous 

membrane thickness

F
M

Total amount
All respondents

89
57

146

7,29
8,59
7,80

F
M

Total amount
Group 1

54
38
92

5,83
8,24
6,83

F
M

Total amount
Group 2

35
19
54

9,54
9,30
9,46

Smokers demonstrated slightly thinner membrane than non-smokers 

(Tab. 12).

Table 12. Impact of smoking on the thickness of maxillary sinus mucosa

Cigarettes Number of respondents
Average thickness 

of the mucosa 

No 108 7.86

Yes 38 7.63

Total 146 7.80

The research included also investigating the impact of permanent re-

sidence location on the thickness of the Schneider membrane, taking into 

consideration the population of the town or city. However, in the group 

of 146 patients, 113 persons lived in Warsaw. This issue is continuously 

investigated, taking into account more diversified patient groups, inclu-

ding residents from towns of various localization, infrastructure develop-

ment level and air contamination level.

The biggest medium thickness of alveolar bone mucous membrane 

was recorded in age groups of 25-30 and 65-70 years. In order to confirm 

these results, the research should be widened by adding the same num-

ber of persons to each age group (Fig. 4).
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Figure 4. Average Schneider membrane thickness in various age groups.

Discussion

The literature reports various ranges of physiological thickness of the 

maxillary sinus mucous membrane thickness, from 1 mm to 6 mm: Savola-

inen et al. defined pathological thickness as greater than 6 mm [17]. Vallo 

affirms that physiological Schneider wall thickness should measure from 

3 mm to 6 mm [18]. Phothikhun et al. stated that pathological thickening 

is greater than 1 mm [19], so did White [20]. Other authors, such as Jan-

ner et al. [21] and Rak KM [22] define the limit of physiological thickness 

of mucous membrane at approx. 2 mm.

For the majority of patients who took part in the examination and 

did not report any symptoms of sinus inflammation, the average thick-

ness of maxillary sinus mucous membrane was equal or  smaller than 

6 mm. This result corresponds to Savolainen et al. observations publi-

shed in Radiological findings in the maxillary sinuses of symptomless young 
men [17]. It means that patients who report the Schneider membrane 

thickness greater than 6 mm should be examined in search for patholo-

gical changes. 

In addition, greater thickness of Schneider membrane was noted in 

patients who reported symptoms or undergoing sinus inflammation and 
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alsotonsillar hypertrophy, polyps in the maxillary sinus, asthma and Oro-

-Antral Communication.

According to Kryst, the definition of sinus inflammation includes a gro-

up of medical conditions which all have one feature in common: the pre-

sence of inflammatory process in sinonasal mucous membrane [2]. This 

research showed that patients with diagnosed sinus inflammation (re-

cent, past, present or recurring), demonstrated maxillary sinus mucous 

membrane thicker by approx. 1.4 mm on average than healthy patients. 

Also Hryniewicz points out that, proven in a radiologic examination, sino-

nasal mucous membrane thickening allows to diagnose acute sinonasal 

inflammation. Responsivity of this method equals 76% [6].

This investigation confirms that patients who had reported tonsillar 

hypertrophy, demonstrated Schneider membrane thicker by 3.5 mm on 

average. This fact has its explanation described in the research by Hrynie-

wicz, who states that throat adenoid hypertrophy is a factor that incre-

ases the possibility of suffering from development and recurrence of si-

nus inflammation [6]. In this investigation, the patients with the presence 

of polyps in maxillary sinus had Schneider membrane thicker by 5.3 mm 

compared with patients without polyps. According to Maria Zaleska-

-Krecicka, polyps develop from inflammatory or allergic changes of mu-

cous membrane. The most common localizations of polyps are maxillary 

sinuses, ethmoid sinuses and middle nasal cavity. The polyp derives from 

mucous membrane edema, then proliferation of submucosa and cumula-

tion of liquids [23]. Fokkens et al. in his publication confirms that chronic 

rhinosinusitis with nasal polyps is described as a subgroup of chronic rhi-

nosinusitis. What is more, chronic rhinosinusitis, with or without polyps, 

are commonly treated as one disease type, as they are almost impossible 

to distinguish [24]. In our investigation, 5 patients of 146 were diagnosed 

with polyps, which is approx. 3.5% of patients. It confirms the observation 

of Fokkens et al., who stated that polyps affect 4% of population. Further-

more, he described the correlation between polyp presence, chronic nasal 

and sinonasal mucous membrane inflammation, acute bronchial asthma 

and aspirin intolerance, called “Samter’s triad”, aspirin-induced asthma or 
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Samter’s syndrome. Fokkens points out that 7-15% of  asthmatics suffer 

from nasal polyps. In this investigation, in the group of 12 asthmatics, po-

lyps were diagnosed in 2 persons, which makes 16,7%.

This investigation proved that asthmatics demonstrate thicker Schne-

ider membrane, what is confirmed in Satoshi Hamada et al. observations, 

described in the article Radiographic Evidence of Sinonasal Inflammation in 
Asthma-chronic Obstructive Pulmonary Disease Overlap Syndrome: an Un-
derrecognized. Satoshi Hamada proved that the frequency of presence of 

radiologic symptoms of sinus inflammation among people with asthma, 

ACO and COPD equaled respectively 95.5%, 72.2% and 60%. Patients 

suffering from ACO and COPD were diagnosed with  mild radiologic 

symptoms, while average to severe symptoms were reported in the cases 

of people with asthma [25]. E. J. Peters et al. in his research Sinus compu-
ted tomography scan and markers of inflammation in vocal cord dysfunction 
and asthma proved the correlation between asthma and sinus disorders 

in 1/3 of patients [26]. Also M. Bresciani et al. in the publication Rhino-

sinusitis in severe asthma [27] presented a connection between chronic 

sinus inflammation and asthma. 

This investigation did not prove a direct correlation between smoking 

and maxillary sinus mucous membrane thickening. However, the publi-

cation Microbiology of acute and chronic maxillary sinusitis in smokers 

and nonsmokers [28] proved that the amount of bacteria causing chronic 

mucous membrane inflammation and smoking are related. Smokers de-

monstrated a much higher number of those pathogens. Smoking can di-

rectly affect the thickness of maxillary sinus mucous membrane. It is also 

important to point out that smoking can worsen the condition of people 

with asthma, what in consequence can lead to thickening of sinus mucous 

membrane [29].

In order to confirm the relation between sex and mucous membrane 

thickness it would be necessary to research a wider group of patients. In 

this investigation, the group of not healthy patients did not demonstrate 

any connection between Schneider membrane thickness and sex, whe-

reas in the group of healthy patients men showed a thicker membrane 
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by 2.41 mm on average. This fact can also be noted in the publication by 

Vogiatzi T et al., Incidence of anatomical variations and disease of the maxil-
lary sinuses as identified by cone beam computed tomography; a systematic 
review, where one of the conclusions is that men usually demonstrate hi-

gher frequency of pathological changes in maxillary sinus, including the 

thicker mucous membrane [30].

The research on the impact of air contamination on Schneider mem-

brane thickness is being carried out currently (Fig. 5).

Figure 5. Schneider membrane thickness and suspicion of sinus inflammation
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Abstract 

Introduction: Running is one of the most frequently chosen forms of physical 
activity. The participants taking the specially constructed routes deal with not 
only the distance, but also many obstacles ranging from natural difficulties 
in the form of terrain and swamps, to artificially created balancing pits, dit-
ches, fences, etc. [3]. The Obstacle Course Racing runs, in nature demanding in 
terms of physical condition for the athlete, must be preceded by proper prepa-
ration. Its lack in all running disciplines entail the risk of injuries, most common 
of which are plantar aponeurosis overstrain and injuries of other structures of 
posterior fascia chain. 

Purpose: The purpose of this study was to investigate the impact of the plan-
tar aponeurosis mobilisation on the tension of the entire superficial back line 
in people actively preparing for starts in obstacle runs.

Material and methods: A group of 40 people including 17 women and 23 men 
took part in the study. All study participants were in the 20-30 age range and 
trained regularly at least twice a week for at least six months preparing for the 
OCR competition. All study participants underwent three sessions of 10-mi-
nute plantar aponeurosis mobilisation, based mainly on deep tissue massage 
techniques and using fascia tools (Fazer). To assess the effect of the procedure, 
the subjects were tested both before and immediately after the mobilisation 
was completed, and the Thomayer test was chosen as the measurement me-
thod. All analyses were performed in the Statistica v.12 package. A significan-
ce level of 0.05 was used for all analyses. 

Results: Analysis of the results in Table 3 gave grounds to establish signifi-
cant differences between the mean results before and after p<0.01 for each 
of the three mobilisations. Significant differences were also found among the 
results before the first mobilisation and the results after the second mobilisa-
tion (p=0.001) and the third mobilisation (p=0.0001), and between the re-
sults before the first mobilisation and before the third mobilisation (p=0.011). 
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Analysis of the results gave grounds to conclude that the average effect of the 
procedure during the first mobilisation was statistically significantly stronger 
than in the case of the second and third mobilisation. There were no significant 
differences between the average effect of the second and third mobilisation 
p>0.05. 

Conclusions: Mobilisation of plantar aponeurosis has an impact on the ten-
sion of the posterior anatomical chain in people training for obstacle runs. The 
average effect of the procedure during the first mobilisation is statistically si-
gnificantly stronger than in the case of the second and the third mobilisation. 
The improvement in the range of motion of the spine flexion resulting from 
subsequent mobilisations tends to persist. 
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Introduction 

Running is one of the most frequently chosen forms of physical activi-

ty. The research shows that about 20% of physically active Poles decla-

re training this sport regularly [1]. In the recent years the extreme OCR 

(Obstacle Course Racing) runs, commonly called runmagedons, are be-

coming particularly popular among enthusiasts of extreme experiences 

[2]. The participants taking the specially constructed routes deal with 

not only the distance, but also many obstacles ranging from natural dif-

ficulties in the form of terrain and swamps, to artificially created balan-

cing pits, ditches, fences, etc. [3]. The OCR runs, in nature demanding in 

terms of physical condition for the athlete, must be preceded by proper 

preparation. Its lack in all running disciplines entail the risk of injuries, 

most common of which are plantar aponeurosis overstrain and injuries of 

other structures of posterior fascia chain [4]. 

Anatomy 
Plantar aponeurosis is a structure that is a part of the deep fascia in the 

bottom part of the foot. In terms of biomechanics, it is a vital element pro-

viding connection between calcaneus and toes. This fascia starts at the 

calcaneus, from where it goes distally forming a number of slips running 

towards the plantar side of the forefoot, penetrating into both the lateral 

and medial intermuscular septum. Anatomically, the plantar aponeurosis 

can be divided into three slips: lateral, medial and central. While the late-

ral and medial slips have different character, the central one is the main 

element of plantar aponeurosis both functionally and structurally and in 

some sources is called the proper plantar fascia. The central slip in the 

middle of the sole length splits into five slips, each of which is attached to 

the tendon sheaths of the flexor muscles of the toes and joint capsules of 

the corresponding metatarsophalangeal joints. Some structurally weaker 

fibres run under the metatarsal bones heads and are attached to the skin 

tissue. The different character of the lateral and medial slips consists in 

transforming their initial tendon structure in the fascia of the flexor mu-

scles of the fifth toe and big toe, respectively.
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Biomechanics of the plantar aponeurosis and foot arch
The whole foot arch needs to be seen as an architectonic complex of 

anatomic structures, which the bones, joints, muscles, tendons and fa-

scia are. They can be seen as the equivalent of palmar cavity, which, 

over the course of evolution managed to adjust perfectly to serve its 

new function resulting from bipedal locomotion, i.e. the optimal trans-

fer of body weight towards the ground [7]. To understand better the 

biomechanics of the foot arch and the role of plantar aponeurosis in its 

architecture, it is necessary to briefly discus these relations. In gene-

ral, the plantar arch consists of three arches arranged on the plan of an 

equilateral triangle, whose vertices are the individual points of support 

of the foot. 

These points correspond respectively to the head of the first metatar-

sal bone, the head of the fifth metatarsal bone and lateral processes and 

the medial tuberosity of calcaneus. The support points are connected 

with each other by arches of the foot. The transversal arch is the shortest 

and the least arched, the lateral arch, in turn, has an intermediate height, 

while the medial one is the longest and at the same time the highest, and 

it performs the most important function in terms of biomechanics in both 

static and dynamic conditions [8,9].

Plantar aponeurosis plays very important role in transferring mecha-

nical tension within the foot. Its main function is to support the longitu-

dinal arches of the foot, mainly the medial arch [10]. In the free-standing 

position, these arches can be compared to a frame, in which the plantar 

fascia acts as a flexible element connecting both compressed elements. 

When the joints are subjected to body weight and the internal rotation 

of the tibia, the elongation of this arch is limited by the tension genera-

ted within the fascial structures [11]. The longitudinal bundle of plantar 

aponeurosis fibers makes it an important, passive element of stiffening 

the entire arch [12]. Studies have shown that cutting the plantar fascia 

resulted in a 25% reduction in its stiffness [13].
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Mechanism of foot amortisation during locomotion
Both during walking and running there are alternately repetitive move-

ments in the foot. The mechanisms in the foot are designed to cushion our 

steps. What definitely has to be taken into account in terms of this paper 

is the occurrence of foot inversion and eversion in each of these cycles. 

Shortly before touching the ground the foot performs the inversion mo-

vement, which consists in inversion, adduction and plantar flexion of the 

foot. As a result of this movement, the outer part of the heel is the first to 

contact the ground. Immediately after contact, the foot flattens because 

of further contact of its entire surface with the ground and a descending 

change in the position of the lower ankle, which at the end of the transfer 

phase sets in eversion. As a result of this movement, the plantar fascia 

tightens and supports eccentric muscle work supporting the arch of the 

foot. Along with the gradual transfer of body weight towards the fore-

foot and the transition to the rebound phase, inversion occurs again and 

the entire foot work cycle repeats [14]. When the weight is transferred 

onto the toes, their dorsal flex results in a strained plantar aponeurosis, 

which results in increased plantar flexion corresponding to individual 

metatarsal bones, and thus raising the longitudinal arch of the foot. This 

effect is described in literature as the Windlass Mechanism (Fig. 1) [15].

Figure 1. Model showing the operation of the Windlass Mechanism [15]

1.1.1. Mechanism of foot amortisation during locomotion 

Both during walking and running there are alternately repetitive movements in the 

foot. The mechanisms in the foot are designed to cushion our steps. What definitely has to be 

taken into account in terms of this paper is the occurrence of foot inversion and eversion in 

each of these cycles. Shortly before touching the ground the foot performs the inversion 

movement, which consists in inversion, adduction and plantar flexion of the foot. As a result 

of this movement, the outer part of the heel is the first to contact the ground. Immediately 

after contact, the foot flattens because of further contact of its entire surface with the ground 

and a descending change in the position of the lower ankle, which at the end of the transfer 

phase sets in eversion. As a result of this movement, the plantar fascia tightens and supports 

eccentric muscle work supporting the arch of the foot. Along with the gradual transfer of body 

weight towards the forefoot and the transition to the rebound phase, inversion occurs again 

and the entire foot work cycle repeats [14]. When the weight is transferred onto the toes, their 

dorsal flex results in a strained plantar aponeurosis, which results in increased plantar flexion 

corresponding to individual metatarsal bones, and thus raising the longitudinal arch of the 

foot. This effect is described in literature as the Windlass Mechanism (Fig. 1) [15].

Figure 1. Model showing the operation of the Windlass Mechanism [15]

Source: own study.
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 What definitely distinguishes the run cycle from the walk cycle is the 

occurrence of the flight phase. It results in the increased vertical move-

ments of the body, and thus greater speed and strength when the foot to-

uches the ground. Speed   determining the load increase (Fig. 2) is definite-

ly higher here and reaches its maximum after about 0.05 s, while for walk 

it reaches the value of 0.15 s. This fact along with the absence of double 

support phase means that the body weight is absorbed by one limb, and 

tissues are under more rapid and greater tensions. The vertical forces 

affecting the body during a run are directly related to the body weight. 

Usually, during the run the vertical forces of reaction of the ground assu-

me values about 2.0-2.5 of body weight. As the running speed increases, 

the maximum force with which the foot hits the ground increases, and 

thus increases the speed of load increase, which is also supported by the 

decreasing time of contact of the foot with the ground. 

Figure 2. Distribution of vertical and horizontal forces during a run [16]

During both walk and run the body rises and falls as well as accelera-

tes and slows down, which causes changes in potential and kinetic ener-

What definitely distinguishes the run cycle from the walk cycle is the occurrence of the flight 

phase. It results in the increased vertical movements of the body, and thus greater speed and 

strength when the foot touches the ground. Speed determining the load increase (Fig. 2) is 

definitely higher here and reaches its maximum after about 0.05 s, while for walk it reaches 

the value of 0.15 s. This fact along with the absence of double support phase means that the 

body weight is absorbed by one limb, and tissues are under more rapid and greater tensions. 

The vertical forces affecting the body during a run are directly related to the body weight. 

Usually, during the run the vertical forces of reaction of the ground assume values about 2.0-

2.5 of body weight. As the running speed increases, the maximum force with which the foot 

hits the ground increases, and thus increases the speed of load increase, which is also 

supported by the decreasing time of contact of the foot with the ground. 

Figure 2. Distribution of vertical and horizontal forces during a run [16]

Source: own study. 

During both walk and run the body rises and falls as well as accelerates and slows down, 

which causes changes in potential and kinetic energy. Both change in mutually compatible 

phases, namely when the kinetic energy reaches a high value, the potential shows a significant 

increase in value, too. Achieving their maximum during running is facilitated by the 

mechanism of energy storage in tissues, e.g. Achilles tendon or fascial tissue, and then giving 

it away as elastic energy. Due to this phenomenon, the absorbed energy reduces the energy 
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gy. Both change in mutually compatible phases, namely when the kinetic 

energy reaches a high value, the potential shows a significant increase in 

value, too. Achieving their maximum during running is facilitated by the 

mechanism of energy storage in tissues, e.g. Achilles tendon or fascial tis-

sue, and then giving it away as elastic energy. Due to this phenomenon, 

the absorbed energy reduces the energy expenditure of muscles working 

actively in the rebound phase, further contributing to a significant incre-

ase in body acceleration [16, 17].

Characteristics of muscular fascial tissue
In very general way, fascia can be characterised as a kind of connective 

tissue ubiquitous in human body. It is a kind of „packaging” for all somatic 

structures of our body limiting their direct contact and enabling moving 

along each other by keeping them in the spatial network it creates. From 

the morphological perspective fascia consists mostly of various kinds of 

collagen fibres of varying thickness and spatial distribution conditioned 

by the type of function performed, as well as elastin fibres. Depending on 

the authors, the systematic division of the fascia usually involves several 

layers of this tissue. In the simplest way it can be divided into three basic 

groups: superficial, deep and muscular fascia. The superficial fascia inc-

ludes subcutaneous connective tissue with irregular weaving, rich in nu-

merous fat cells as well as cutaneous blood vessels and nerve fibres. This 

layer provides free movement of the skin in relation to deeper structures 

including deep fascia. Deep fascia is a layer built with compact connective 

tissue which surrounds all muscles and organs. It lacks the adipose tissue 

and the course of its fibres takes on a transverse, spiral or longitudinal 

orientation depending on the direction of the tensions it transfers. It cre-

ates intermuscular septa as well as tendon sheaths for nerves and ves-

sels. The muscle fascia structure is compared to a three-dimensional ma-

trix system that continuously runs over each of the muscle components, 

joining them into one functional whole. It builds respectively: epimysium, 

perimysium and endomysium. The epimysium layer surrounding each of 

the muscles transforms into a tendon and thus provides a connection be-

Pawicki, Jurczak
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tween the muscular belly and bone tissue. The perimysium separates the 

bunches of individual muscle bundles. It stays, though, in close contact 

with tendon and epimysium, thus creating a uniform mechanical connec-

tion. The last of the listed layers is tissue surrounding each individual mu-

scle fibres and ensuring their mutual integration, i.e. endomysium. 

To sum up, muscular fascia is the tissue providing proper functioning 

of each muscle. By providing a network of connections between all its 

components, it plays an important role in regulating muscle tone, trans-

mitting the strength of its contraction as well as preventing excessive 

stretching [18].

The fascial tissue has a high ability to regulate the tension in the my-

ofascial system. Understanding fascial neurodynamics is the key to expla-

ining the effectiveness of mobilisation techniques used in this work. The 

discussed function is possible due to the presence of numerous mecha-

noreceptors ensuring close integration of connective tissue with the ne-

rvous system [19]. 

Research clearly indicates that the fascia mainly consists of four types 

of nerve endings strongly sensitive to mechanical stimuli, which include:

• Golgi’s tendon organs 

• Pacinian lamellar bodies

• bulbous corpuscle

• interstitial receptors

A large part of them performs the function of chemo and thermore-

ceptors, however, according to current research, the largest percentage 

are mechanoreceptors. Due to the character of received stimuli, low- and 

high-pressure threshold fibres are distinguished here. Stimulation of the 

proper type depends on the intensity of the stimulus. Interstitial recep-

tors interact closely with the autonomic nervous system, resulting in, 

among other things, change in blood pressure. The literature shows that 

they are responsible for tuning the UN responsible for regulating blood 

flow in tissues [20].

Basing on the conducted research, it can be clearly stated that all soft 

tissue mobilisation techniques affect their mechanoreceptors giving 

Study of the Influence of the Plantar Aponeurosis Mobilization...
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the effect, among other things, of change in the tension of myofascial 

structures. Stimulation of mechanoreceptors has a strong impact on the 

gamma-system of innervation in particular, whose centres located in the 

brain stem are mainly responsible for less conscious control of anti-gra-

vity muscle tone. Those muscles regulate body posture and take part in 

programming the movement patterns. The possibility of regulating their 

activity through gamma motoneurons allows correction of functional di-

sorders. This fact is the evidence of the effectiveness of manual techniqu-

es and the legitimacy of their use in therapy. Awareness of the existence 

of various types of mechanoreceptors and the effects of their activation 

allows to achieve the intended therapeutic effect, thanks to adequately 

adapted stimuli [21]. 

Superficial Back Line
One of the anatomic chains described by Myers is The Superficial Back 

lLne. Its elements include the following structures:

• plantar fascia, short flexors digitorum muscles

• Achilles tendon, gastrocnemius musles

• sciatic and shin muscles 

• sacro-tuberous ligament 

• sacro-lumbar fascia and dorsal extensor muscle 

• epicranial aponeurosis

The function of the discussed chain is maintaining the erect posture of 

the body and preventing its forward leaning (postural function). Strong 

myofascial structures effectively regulate the extension and flexion of 

the entire body in the fibular plane. The muscles that make it up are made 

up largely of slow-twitch fibres, characterised by considerable strength. 

In turn, tension disorders in its course may be the reason for such patho-

logical situations as: limitation of dorsiflexion in the ankle joint, contrac-

ture of the Achilles tendon and muscles of the sciatic-shin group, excessi-

ve pelvic tilt, or limitation of the flexion of the spine. From a therapeutic 

point of view, the fact that the tensions generated in any of the section 

of a given chain are transferred to its other elements causes that the 
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restriction in one of them can be the reason for restrictions even in the 

most distant ones [22, 23]. 

Biomechanical model of the human body based on myofascial tapes 

is a scientifically proven fact. Many specialists from the world of physio-

therapy and orthopaedics prove the validity of this theory and see in it 

the key to understanding the mechanism of many functional disorders 

of the musculoskeletal system. Plantar aponeurosis as a structure of 

the superficial back line is the first of many links in its entire chain. Pe-

ople who run regularly often put heavy loads on them due to the nature 

of the chosen sport. 

The purpose of this study was to investigate the impact of the plantar 

aponeurosis mobilisation on the tension of the entire superficial back line 

in people actively preparing for starts in obstacle runs.

Material and methods 
A group of 40 people including 17 women and 23 men took part in the 

study. All study participants were in the 20-30 age range and trained 

regularly at least twice a week for at least six months preparing for the 

OCR competition. Standard training units consisted of, among other 

things, endurance and functional training based on Crossfit. 

All study participants underwent three sessions of 10-minute plantar 

aponeurosis mobilisation, based mainly on deep tissue massage techni-

ques and using fascia tools (Fazer) (Fig. 3-6). The break between conse-

cutive sessions was 2 days, during which the subjects led a normal lifesty-

le, regularly participating in standard trainings. To assess the effect of the 

procedure, the subjects were tested, both before and immediately after 

the mobilisation was completed, and the Thomayer test was chosen as 

the measurement method. According to the methodology, each partici-

pant was asked to stand with the lower limbs joined and let the torso fall 

forward with the upper limbs lowered freely, while ensuring full exten-

sion in the knee joints. After performing the above operation, using a ta-

ilor centimetre, the distance from the tip of the middle finger of the right 

hand to the floor surface was measured. 
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Figure 3. Mobilization of plantar aponeurosis with Fazer

Source: own. 

Figure 4. Mobilization of plantar aponeurosis with the fist and heads of metacarpal bones 

Source: own. 

a normal lifestyle, regularly participating in standard trainings. To assess the effect of the 

procedure, the subjects were tested, both before and immediately after the mobilisation was 

completed, and the Thomayer test was chosen as the measurement method. According to the 

methodology, each participant was asked to stand with the lower limbs joined and let the torso 

fall forward with the upper limbs lowered freely, while ensuring full extension in the knee 

joints. After performing the above operation, using a tailor centimetre, the distance from the 

tip of the middle finger of the right hand to the floor surface was measured. 

Figure 3. Mobilization of plantar aponeurosis with Fazer

Source: own. 

Figure 4. Mobilization of plantar aponeurosis with the fist and heads of metacarpal bones 

Source: own. 

Figure 5. Mobilization of the lateral and medial plantar aponeurosis 

Source: own. 
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Figure 5. Mobilization of the lateral and medial plantar aponeurosis 

Source: own. 

Figure 6. Mobilization of plantar aponeurosis with heads of the proximal phalanges 

Source: own. 

Figure 4. Mobilization of plantar aponeurosis with the fist and heads of metacarpal bones 

Source: own. 

Figure 5. Mobilization of the lateral and medial plantar aponeurosis 

Source: own. 

Figure 6. Mobilization of plantar aponeurosis with heads of the proximal phalanges 

Source: own. 

Quantitative features were evaluated in the study. The analysis of such data has its own 

specificity, which consists of using adequate statistical tools for comparisons. In order to 

characterise the structure of the studied variables, basic descriptive statistics were calculated 

in the form of measures of location, variability, asymmetry and concentration. To verify the 

significance of the differences in the before-after results and between mobilisations, analysis 

of variance with repeated measurements was used, to verify the significance of differences for 

the created variable that is the effect, i.e. the difference in the result before and after, in each 

mobiliation one-way analysis of variance was used. A significance level of 0.05 was used for 

all analyses. All analyses were performed in the Statistica v.12 package.

Results 

Table 1. Descriptive statistics of results obtained in the Thomayer test    
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Quantitative features were evaluated in the study. The analysis of 

such data has its own specificity, which consists of using adequate stati-

stical tools for comparisons. In order to characterise the structure of the 

studied variables, basic descriptive statistics were calculated in the form 

of measures of location, variability, asymmetry and concentration. To ve-

rify the significance of the differences in the before-after results and be-

tween mobilisations, analysis of variance with repeated measurements 

was used, to verify the significance of differences for the created variable 

that is the effect, i.e. the difference in the result before and after, in each 

mobiliation one-way analysis of variance was used. A significance level of 

0.05 was used for all analyses. All analyses were performed in the Stati-

stica v.12 package.

Results 

Analysis of the results contained in Table 1 gave grounds for stating large 

heterogeneity of the results of the analysed variables, coefficients of va-

riation V>20%. Asymmetry results – skewness allow the conclusion that 

all distributions are moderately asymmetrical, right-sided results are in 

the range of <-1, 1>. The concentration of individual cases around the 

average is very close to the concentration in the normal distribution. Kur-

tosis results are in the range of <-2, 2>. The next analyses concerned the 

verification of the significance of differences between individual measu-

rements and mobilisations.

The analysis of the results included in Table 2 gave grounds to reject 

the null hypothesis about the lack of differences and to accept an alter-

native one stating that at least between the two average values there 

were statistically significant differences p <0.001. The analysis of varian-

ce does not indicate, however, between which interactions there were 

significant differences. To figure that out, in the subsequent analyses the 

Tuckey’s post-hoc multiple comparisons tests were carried out for equal 

multiplicities.
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Analysis of the results in Table 3 gave grounds to establish signifi-

cant differences between the mean results before and after p <0.01 for 

each of the three mobilisations. Significant differences were also found 

among the results before the first mobilisation and the results after the 

second mobilisation (p = 0.001) and the third mobilisation (p = 0.0001), 

and between the results before the first mobilisation and before the 3rd 

mobilisation (p = 0.011). The results are confirmed by the diagram pre-

sented below. Subsequent analyses concerned verification whether the 

subsequent mobilisations significantly differentiate the effect of therapy 

achieved during mobilisation. For this purpose, the difference between 

the before and after results for individual mobilisations was calculated 

and the average values and standard deviations in individual mobilisa-

tions were calculated. The results are shown in Table 4. 

Figure 7. Comparison of average values before and after subsequent measurements in 

the finger-to-floor test

Source: own study. 

Table 4. Average values and standard deviations of subsequent measurements in the finger-

to-floor test

Mobilisation Delta effect (before-after)
Average

Delta effect (before-after)
Standard variation

I 2.30 1.22

II 1.20 0.85

III 1.00 0.93

Source: own study. 

In the subsequent analyses, a univariate analysis of variance was performed to verify 

whether the subsequent mobilisations significantly differentiate the effect of the procedure. 

Analysis results are shown in Table 5. 
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Table 4. Average values and standard deviations of subsequent measurements in the 

finger-to-floor test

Mobilisation
Delta effect (before-after)

Average
Delta effect (before-after)

Standard variation

I 2.30 1.22

II 1.20 0.85

III 1.00 0.93

In the subsequent analyses, a univariate analysis of variance was per-

formed to verify whether the subsequent mobilisations significantly diffe-

rentiate the effect of the procedure. Analysis results are shown in Table 5. 

Table 5. Univariate analysis of variance

F P

Delta effect
(before-after)

18.98 0.000

The results of the analysis of variance provided grounds for finding 

significant differences between Delta effects in individual mobilisations. 

To identify between which mobilisations significant effects occurred, 

Tuckey’s post-hoc multiple comparison test was used.

Table 6. Tuckey’s post-hoc multiple comparison test in subsequent finger-to-floor measu-

rements

Mobilisation
{1}

M=2.3000
{2}

M=1.2000
{3}

M=1.0000

I {1} 0.0001 0.0001

II {2} 0.0001 0.65

III {3} 0.0001 0.65

Analysis of the results gave grounds to conclude that the average ef-

fect of the procedure during the first mobilisation was statistically signi-

ficantly stronger than in the case of the second and third mobilisation. 

There were no significant differences between the average effect of the 

second and third mobilisation p> 0.05. These results are also confirmed 

by the graphical interpretation below.
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Used as a research method to measure the obtained results, the Tho-

mayer test also has its own interpretation. The universally accepted 

norm is considered to be the situations where the subject touches the 

floor with their fingertips while maintaining the full methodology of the 

implementation. Figure 9 is a graph showing the number of subjects who 

achieved an improvement in the range of motion at the level of the ad-

opted norm in relation to the effects of individual mobilisations. None 

of the people participating in the study managed to touch the floor with 

their fingers with a free lowering of torso forward before the first mobili-

sation, but 10 people succeeded after the procedure. Before the second 

treatment, 5 people reached the normal range, and 11 after the mobilisa-

tion. In the context of the last attempt, 8 people showed the norm before 

using mobilisation, while 16 people in the measurement. 

Figure 8. Comparison of average values in three analysed measurements

Figure 8. Comparison of average values in three analysed measurements

Source: own study. 

Used as a research method to measure the obtained results, the Thomayer test also has 

its own interpretation. The universally accepted norm is considered to be the situations where 

the subject touches the floor with their fingertips while maintaining the full methodology of 

the implementation. Figure 9 is a graph showing the number of subjects who achieved an 

improvement in the range of motion at the level of the adopted norm in relation to the effects 

of individual mobilisations. None of the people participating in the study managed to touch 

the floor with their fingers with a free lowering of torso forward before the first mobilisation, 

but 10 people succeeded after the procedure. Before the second treatment, 5 people reached 

the normal range, and 11 after the mobilisation. In the context of the last attempt, 8 people 

showed the norm before using mobilisation, while 16 people in the measurement. 
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Figure 9. Graph showing the number of people surveyed who reached the extent of torso 

flexion within the normal range in the Thomayer test before and in relation to individual 

mobilisations

Discussion

The analysis of the presented results clearly shows that triple mobilisa-

tion of plantar aponeurosis in competitors regularly training to compe-

te in the obstacle runs, has an impact on the tension of the posterior fa-

scial chain. The conducted tests prove statistically significant differences 

among the mobilisation types with statistical significance at p <0.01 in 

the Tuckey post-hoc test for average effects from individual treatments. 

The result of data analysis proves that the largest observed differences 

in measured ranges of mobility relate primarily to the first mobilisation  

(p <0.0001) and this effect is slightly reduced with each subsequent the-

rapy (p> 0.05 for each one). Based on the assessment of the average dif-

ference in the effect before, in individual sessions, they are as follows: 

1.5 cm after the first mobilisation and 1.2 cm and 1.01 cm after 2 and 3.  

This result confirms the effect of the procedure, which unfortunately 

turns out to be weakening in subsequent attempts. These relationships 

Figure 9. Graph showing the number of people surveyed who reached the extent of torso 

flexion within the normal range in the Thomayer test before and in relation to individual 

mobilisations

Source: own study. 

Discussion

 The analysis of the presented results clearly shows that triple mobilisation of plantar 

aponeurosis in competitors regularly training to compete in the obstacle runs, has an impact 

on the tension of the posterior fascial chain. The conducted tests prove statistically significant 

differences among the mobilisation types with statistical significance at p <0.01 in the Tuckey 

post-hoc test for average effects from individual treatments. The result of data analysis proves 

that the largest observed differences in measured ranges of mobility relate primarily to the 

first mobilisation (p <0.0001) and this effect is slightly reduced with each subsequent therapy 

(p> 0.05 for each one). Based on the assessment of the average difference in the effect before, 

in individual sessions, they are as follows: 1.5 cm after the first mobilisation and 1.2 cm and 

1.01 cm after 2 and 3. This result confirms the effect of the procedure, which unfortunately 

turns out to be weakening in subsequent attempts. These relationships also show that the 

improvement in the range of motion obtained in this way is not fully maintained but shows a 

slight tendency of tension return. This is shown in the compared average differences after 1
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also show that the improvement in the range of motion obtained in this 

way is not fully maintained but shows a slight tendency of tension return. 

This is shown in the compared average differences after 1 before 2, and 

after 2 before 3 mobilization, where the absolute values were 1.23 cm 

and 0.4 cm, respectively. This situation, despite a slight deterioration of 

the result, indicates the progressive durability of the obtained effect. Ho-

wever, to examine this aspect thoroughly, more trials would have to be 

carried out. Nevertheless, it emphasises the importance of introducing 

prophylaxis and maintaining adequate elasticity of the plantar aponeu-

rosis in runners. The proof of its effectiveness may be the high post-hoc 

Tuckey statistical significance index for the analysed relationships: be-

fore and after the second mobilisation, where p = 0.001 and before the 

first, and after the third mobilization, where p = 0.0001. 

Uryzaj et al. in their research presented the effect of deep tissue mas-

sage on the tension of the superficial back tape [24]. The study covered 

over 100 people randomly assigned to 6 groups in which they performed 

a single mobilisation of certain myofascial areas. In the research group 

where the plantar aponeurosis was massaged, an average increase in the 

range of motion in the torso forward inclination was obtained by about 

4 cm with p <0.001 statistical significance in the Wilcoxon test. Differen-

ces in the selection of the measurement method and less specific criteria 

for qualifying people to the study group and its size may affect the re-

sulting differences in the average results obtained in both studies after 

a single mobilisation. 

The same authors in a different publication tested in a similar way the 

differences in posterior anatomic chain tension after mobilising the epi-

cranial aponeurosis, which wasn’t included in the previous experiment 

[25]. The research results proved to be just as effective as it had been 

previously in relation to its other structures, because the difference in 

the range of motion of the spine flexion was 3-4 cm with a significance of 

p <0.005 in the Wilcoxon test. The results of research of both the authors 

cited in the discussion and my own, which are the clou of the whole work, 

can be used as another proof of the validity of the model of biomechanics 
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of the human body created based on the anatomical chains. Additionally, 

on the example of the plantar aponeurosis, which is a small link in the en-

tire myofascial chain, one can see the integrity of all the structures that 

it consists of, where each of them, even the smallest one, plays a key role 

in regulating the tension of the entire system. Bearing in mind the above 

statement supported by the results analysed in this chapter, one should 

pay attention to the importance of maintaining adequate flexibility of all 

structures forming the given chains in the context of injury prevention in 

physically active people. Plantar aponeurosis mobilisation is a procedure 

that the therapist’s hand is necessary for. In the circles of sports-active 

people, myofascial auto-loosening using all kinds of rollers and similar 

devices is becoming more and more popular. They are successfully used 

on all major muscle groups and their newer forms allow for matching the 

right size to the area undergoing self-loosening. In the case of plantar 

aponeurosis, an ordinary tennis ball or its more professional counter-

parts can be used for this purpose. Research on rolling provides grounds 

for establishing its effectiveness in maintaining adequate flexibility of the 

structures of the foot plantar side [26]. Therefore, attention should be 

paid to the possibilities and necessity of using the above-mentioned me-

thods among physically active people, and particularly the ones training 

for running sports, as the results of research have shown.

Mleczkowska et al. conducted a study aimed, among other things, at 

determining the type of the most frequent injuries among runners. 64 re-

gularly running people, mainly at an amateur level, took part in the stu-

dy group. The research results have shown that since the beginning of 

their adventure with this sport, more than a half of them have suffered 

an injury at least once. According to the results of the research, one of 

the most frequently injured structures is the Achilles tendon (19.5%) and 

the plantar aponeurosis (14.6%) [27]. The frequency of injuries of the-

se structures may indicate the problem of excessive overloading them 

among runners, which may result from inadequate physical preparation 

of the competitors themselves or the lack of flexibility of the myofa-

scial tissue of the mentioned areas [28]. The results obtained from own 
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research show an improvement in the elasticity of the structures of the 

posterior anatomical chain and the effect of the treatment lasting over 

time. The results presented in Fig. 9 prove the improvement in the spinal 

flexion range in the Thomayer test and maintaining it within normal limits 

in an increasing number of people tested with each subsequent therapy. 

Therefore, it can be said that the mobilisation and automobilisation of 

the plantar aponeurosis, permanently introduced into the training cycle 

of competitors training for running sports, may reduce the frequency of 

injuries in these areas. In order to further investigate this relationship, 

further research in this direction should be carried out on a larger group 

of subjects and observation of the long-term effect of these treatments.

Conclusions

1. Mobilisation of plantar aponeurosis has an impact on the tension 

of the posterior anatomical chain in people training for obstacle 

runs.

2. The average effect of the procedure during the first mobilisation 

is statistically significantly stronger than in the case of the second 

and the third mobilisation.

3. The improvement in the range of motion of the spine flexion resul-

ting from subsequent mobilisations tends to persist. 
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Abstract 

Background and objective: The quality of life of patients after stroke is a de-
terminant of human existence. The aim of the research was to assess the quali-
ty of life of patients after stroke. 

Material and method: The research involved 117 patients after stroke. The 
criteria to be included in the research were: a time of at least 1.5 years from 
the last stroke, logical contact with the patient, lack of mental illness and other 
chronic diseases apart from risk factors for stroke. The research tool was a qu-
estionnaire SF-36v.2. The test results at the level of p≤0.05 were considered 
statistically significant. 

Results: Patients in the general quality of life of ILQ obtained 60.1% of the 
maximum number of points. The lowest average level of LQ was noted in 
terms of physical role:19.2±2.8, emotional role:14.0±3.2 and physical func-
tioning:30.9±14.5. The quality of life of patients significantly determined the 
number of strokes (p<0.05). The first stroke of the participants significantly re-
duced the quality of life compared to patients after two strokes. Conducting 
home rehabilitation (HR), adjusted to individual patient’s dysfunctions signifi-
cantly increased the quality of life in the patients of the research (HR:100.1pts.; 
without:125.5pts.; p=0.000<0.05). 

Conclusions: The patients after stroke assessed mental dimension significan-
tly better compared to the physical quality of life. 

Key words: stroke, quality of life, SF–36 questionnaire, rehabilitation
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Introduction

Stroke is one of the most common cardiovascular diseases. Currently 

there are over 55 million people in the world who have suffered stroke, 

and in half of them this disease has significantly impacted on functioning 

in everyday life [1]. For this reason, it is extremely important to imple-

ment effective rehabilitation, which should be aimed at compensating for 

lost psychophysical functions or restoring dysfunction. Rehabilitation is 

also a form of secondary prevention, the aim of which is to minimize the 

risk of another stroke [2]. Comprehensive rehabilitation of patients after 

stroke affects both the physical and mental spheres and may significantly 

determine the quality of their lives

The quality of life in the definition includes the ability to function phy-

sically, mentally and socially in relation to the limitations caused by the 

disease [3]. Lower quality of life after stroke is mainly caused by reduced 

physical fitness and dependence on caregivers, depression and lack of 

social support. The research of the quality of life of people after stroke 

serves to recognize the different conditions of functioning of these pe-

ople, which, according to the Helsingborg Declaration, is an important 

condition for proper rehabilitation planning [4]. It also allows to look at 

the effectiveness of the treatment perceived by the patient and helps to 

modify the patient’s therapy [5]. Aim: Assessment of the quality of life 

after stroke. 

Materials and Methods 

Questionnaire 
The research was conducted using the own structure questionnaire sup-

plemented with a standardized tool to assess the quality of life SF-36v.2. 

In the analysis of data from the SF-36v.2 quality of life questionna-

ire, the quality of life was assessed in the following dimensions: physi-

cal functioning – PF; role physical – RP; bodily pain – BP; general health 

– GH; vitality – VT; social functioning – SF; role emotional – RE; mental 

health – MH. SF-36v.2 questionnaire contains one unspecified question 
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(question  2) regarding the change in the general, subjective health of re-

spondents during the last year.

The individual parameters were combined into groups, adding four 

parameters concerning the assessment of the physical sphere of the qu-

ality of life and four parameters of the mental zone. The following assign-

ment was made: PF+RF+BT+GH = Physical Component Summary (PCS); 

VT+SF+RE+MH = Mental Component Summary (MCS). Both of these di-

mensions constitute the Quality of Life Index (ILQ). The higher the point 

value in the analysed scale is, the lower the level of the felt quality of life 

of the patient being researched is. The maximum number of points to be 

obtained according to the key proposed by Prof. J. Tylka is 171 [6]. 

The research was not subject to any risk. The study was conducted in 

accordance with the Declaration of Helsinki. 

Respondents 
117 patients with stroke regardless of etiology were included in the rese-

arch. In order to analyse and assess the quality of life of the patients, the 

criteria of inclusion in the research were adopted: time: at least 1.5 years 

from the last stroke to assess the quality of life (the 1st criterion) and 

logical contact with the patient (the 2nd criterion), no chronic diseases 

beyond risk factors stroke (the 3rd criterion), no mental illness (the 4th 

criterion). 

The rehabilitation procedure at various stages of the disease was recor-

ded for all subjects. Rehabilitation was individually adjusted to the clinical 

condition of the patient; it was not the main factor differentiating the group 

of the researched patients. The overall impact of rehabilitation planned in-

dividually for the patient, on the quality of life of the patients was assessed. 

The research was anonymous and voluntary. The patient was infor-

med about the possibility of resigning from participation in the research 

at any stage.

The research did not bear any risk. The respondents were only obliged 

to complete the questionnaire supplemented with a standardized question-

naire. The subject of the research was the current subjective assessment of 
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the quality of life. The treatment and rehabilitation process were conduc-

ted by medical facilities in accordance with medical recommendations.

The sociodemographic characteristics of the research group are 

shown in table 1. 

Table 1. General characteristics of the research group of the patients. Sociodemographic 

data, categorical variables

Characteristic n %

Gender (n – 117)
- female / male

57 / 60 48.7 / 51.3

Education (n – 117)
- higher / secondary / vocational / lack 
of education

37 / 25 / 25 /30 31.6 / 21.4 / 21.4 /25.6

Stroke Type (n – 117)
hemorrhagic (HS)/ ischemic (IS)

55 / 62 47.0 / 53.0

Number of strokes (n – 117)
- 1 / 2

88 / 29 75.2 / 24.8

Paretic Side
left / right

62 / 55 53.0 / 47.0

Start time of rehabilitation (n – 117)
- till the 3rd day / 4 – 7 day /
8 days – month / over a month

58 / 36
14 / 9

49.6 / 30.8
12.0 / 7.7

Source: own study.

Statistical analysis 
A stratified random sampling was used to create two groups of the pa-

tients after stroke with different etiology. Continuous variables did not 

meet the normal distribution assumptions. Shapiro Wilk’s test rejected the 

hypothesis of normality of distribution. Descriptive statistic and non-para-

metric statistics were used to compare two independent groups (U Mann-

-Whitney). The correlation between measurable variables (few groups) 

was assessed using the Spearman rank correlation coefficient. The test 

power was verified with the assumption of H0 hypothesis: Mi1 ≤ Mi2, whe-

re the average quality of life in the patients after the first stroke is lower 

than the average quality of life of people after two strokes (t test of two 

averages: t = 1.658). The test power with the probability of the 1st degree 
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error set at the level of p = 0.05, amounted to 0.81. The statistical analyses 

were performed with STATISTICA 13.0 PL. The test results at the level of 

p ≤ 0.05 were considered statistically significant.

Results

The respondents’ age was on average 58.8 ± 11.8 years old. 47.0% out 

of total indicated the occurrence of stroke twice, the others declared 

the occurrence of only one stroke. Among the respondents, 49.6% star-

ted rehabilitation in the first three days, and the next 30.8% during the 

first week after stroke. In the group of people whose physiotherapeutic 

activity started over 8 days, the patients after haemorrhagic stroke were 

significantly more frequent (HS: 38.2% from the group; IS: 3.2% from the 

group; Pearson’s Chi^2 = 29.04367; p = 0.000). The average time from 

stroke in the research group was 25.5 ± 8.2 months. On average, the re-

habilitation process was conducted in the home environment of the pa-

tient for the longest period of time – 2.5 ± 1.7 months. Rehabilitation 

conducted in the neurological ward lasted on average 2.2 ± 1.2 months, 

in the rehabilitation ward 1.9 ± 2.1 months (table 2).

While analysing ILQ and its individual dimensions, the significant im-

pact of gender, age, education, type of stroke as well as the side of paraly-

sis (p> 0.05) was not confirmed. The level of the perceived quality of life 

in each dimension significantly determined the number of strokes of the 

patient (p < 0.05) (table 3).

The quality of life in the research group significantly depended on the 

number of stroke impacts in terms of perceived pain (p = 0.027) and social 

roles (p = 0.009). After the first stroke in both aspects (BP and SF), the pa-

tients assessed the quality of life as worse compared to the patients after 

two strokes. The general quality of life as well as the physical (PCS) and 

mental (MCS) dimensions were assessed worse by the patients after the 

first stroke at the time of the research. In SF-36 questionnaire (ILQ), the 

patients after two strokes obtained a significantly lower value of points, 

which means a subjective sense of a higher level of the quality of life com-

pared to the second group (the patients after one stroke). (table 4).



59

CC
-B

Y-
SA

 3
.0

PL

Quality of Life of Patients After Stroke – Observational Research

Ta
b

le
 2

. G
en

er
al

 c
h

ar
ac

te
ri

st
ic

s 
o

f t
h

e 
gr

o
u

p
, t

ak
in

g 
in

to
 a

cc
o

u
n

t 
th

e 
p

la
ce

 a
n

d
 le

n
gt

h
 o

f r
eh

ab
ili

ta
ti

o
n

. C
o

n
ti

n
u

o
u

s 
va

ri
ab

le
s

V
ar

ia
b

le
M

SD
R

ef
er

en
ce

M
e

Q
1

Q
3

A
ge

 (n
 - 

1
1

7
) [

ye
ar

s]
5

8
.8

1
1

.8
3

9
.0

-8
8

.0
5

8
.0

4
9

.0
6

7
.0

T
im

e 
af

te
r 

la
st

 s
tr

o
ke

(n
 - 

1
1

7
) [

m
o

n
th

s]
2

5
.5

8
.2

1
8

.0
 –

 4
8

.0
2

4
.0

1
8

.0
2

8
.0

T
im

e 
o

f r
eh

ab
ili

ta
ti

o
n

 c
o

n
d

u
ct

ed
 in

:
[m

o
n

th
s]

n
eu

ro
lo

gi
ca

l /
 s

tr
o

ke
 w

ar
d

(n
 –

 1
1

7
)

2
.2

1
.2

1
.0

 –
 6

.0
2

.0
1

.0
3

.0

re
h

ab
ili

ta
ti

o
n

 w
ar

d
 (n

 –
 6

1
)

2
.0

0
.9

1
.0

 –
 6

.0
2

.0
1

.0
2

.0

re
h

ab
ili

ta
ti

o
n

 o
ffi

ce
 (n

 –
 5

6
)

1
.9

2
.1

1
.0

 –
 1

6
.0

1
.0

1
.0

3
.0

h
o

m
e 

re
h

ab
ili

ta
ti

o
n

 (n
 –

 1
0

5
)

2
.5

1
.7

0
.2

5
 –

 1
2

.5
2

.0
1

.0
3

.5

*M
 –

 m
ea

n
; S

D
 –

 s
ta

n
d

ar
d

 d
ev

ia
ti

o
n

; R
ef

er
en

ce
 –

 m
in

im
u

m
 t

o
 m

ax
im

u
m

; M
e 

- m
ed

ia
n

; Q
1

 - 
lo

w
er

 q
u

ar
ti

le
; Q

3
 –

 u
p

p
er

 q
u

ar
ti

le
.



60

CC
-B

Y-
SA

 3
.0

PL

Krawczyk-Suszek

Ta
b

le
 3

. A
n

al
ys

is
 o

f f
ac

to
rs

 d
et

er
m

in
in

g 
th

e 
le

ve
l o

f q
u

al
it

y 
o

f l
if

e 
an

d
 it

s 
d

im
en

si
o

n
s

IL
Q

 v
s

P
C

S
M

C
S

IL
Q

p

G
en

d
er

 (n
 –

 1
1

7
)

0
.7

3
0

.6
9

0
.7

7

A
ge

 (n
 –

 1
1

7
)

0
.8

8
0

.9
1

0
.8

7

E
d

u
ca

ti
o

n
 (n

 –
 1

1
7

)
0

.5
0

0
.6

2
0

.5
4

St
ro

ke
 T

yp
e 

(n
 –

 1
1

7
)

0
.3

0
0

.6
1

0
.7

6

N
u

m
b

er
 o

f s
tr

o
ke

s 
(n

 –
 1

1
7

)
*0

.0
2

*0
.0

3
*0

.0
1

P
ar

et
ic

 S
id

e 
(n

 –
 1

1
7

)
0

.1
8

0
.2

9
0

.0
7

* 
p

 - 
le

ve
l o

f s
ta

ti
st

ic
al

 s
ig

n
ifi

ca
n

ce



61

CC
-B

Y-
SA

 3
.0

PL

Quality of Life of Patients After Stroke – Observational Research

Ta
b

le
 4

. T
h

e 
le

ve
l o

f r
es

tr
ic

ti
o

n
s 

o
f t

h
e 

p
at

ie
n

ts
 in

 t
er

m
s 

o
f q

u
al

it
y 

o
f l

if
e 

in
 d

if
fe

re
n

t 
sp

h
er

es

Q
u

es
ti

o
n

n
ai

re
SF

-3
6

A
n

al
ys

e

x̅
SD

M
e

R
ef

er
en

ce
*

**

P
F

3
0

.9
1

4
.5

3
0

.0
0

 –
 5

0
5

0
6

1
.8

R
F

1
9

.2
2

.8
2

0
.0

5
 –

 2
0

2
0

9
6

.0

B
P

3
.3

2
.6

3
.0

0
 –

 9
9

3
6

.7

G
H

1
0

.6
2

.5
1

1
.0

6
 –

 1
7

2
0

5
3

.0

V
T

1
0

.2
3

.0
1

0
.0

4
 –

 1
8

2
0

5
1

.0

SF
3

.4
1

.7
3

.0
0

 –
 8

8
4

2
.5

R
E

1
4

.0
3

.2
1

5
.0

0
 –

 1
5

1
5

9
3

.3

M
H

1
0

.7
4

.9
1

1
.0

1
 –

 2
3

2
5

4
2

.8

Su
b

je
ct

iv
e 

se
n

se
 o

f c
h

an
ge

 
in

 h
ea

lt
h

1
.6

1
.1

1
.0

0
 –

 4
4

4
0

.0

P
C

S
6

4
.1

1
9

.0
6

4
.0

1
8

 –
 9

5
9

9
6

4
.7

M
C

S
3

8
.7

8
.6

3
9

.0
1

3
 –

 6
0

6
8

5
6

.9

IL
Q

 S
F

 –
 3

6
1

0
2

.7
2

4
.0

1
0

2
.0

4
7

 –
 1

5
5

1
7

1
6

0
.1

*-
 M

ax
im

u
m

 n
u

m
b

er
 o

f p
o

in
ts

 t
o

 b
e 

o
b

ta
in

ed
 in

 a
 g

iv
en

 s
p

h
er

e;
 *

* 
- P

er
ce

n
ta

ge
 o

f p
o

in
ts

 fr
o

m
 t

h
e 

m
ax

im
u

m
; P

F
 –

 p
hy

si
ca

l f
u

n
ct

io
n

in
g;

 

R
F

 –
 r

o
le

 p
hy

si
ca

l; 
B

P
 –

 b
o

d
ili

ty
 p

ai
n

; G
H

 –
 g

en
er

al
 h

ea
lt

h
; V

T
 –

 v
it

al
it

y;
 S

F
 –

 s
o

ci
al

 fu
n

ct
io

n
in

g;
 R

E
 –

 r
o

le
 e

m
o

ti
o

n
al

; M
H

 –
 m

en
ta

l 

h
ea

lt
h

; P
C

S 
–

 P
hy

si
ca

l C
o

m
p

o
n

en
t 

Su
m

m
ar

y;
 M

C
S 

–
 M

en
ta

l C
o

m
p

o
n

en
t 

Su
m

m
ar

y;
 IQ

L 
SF

 –
 3

6
 –

 In
d

ex
 o

f L
if

e 
Q

u
al

it
y



62

CC
-B

Y-
SA

 3
.0

PL

Krawczyk-Suszek

The analysis of data transformed according to the key presented by 

Professor Jan Tylka is presented below. In the overall quality of life, the 

patients averagely obtained 60.1% of the maximum number of points, 

which confirms a significantly reduced quality of life. The average value 

of points obtained in SF-36 scale was 102.7 ± 24.0. The researched pa-

tients showed a lower level of the quality of life in the physical dimension 

(PCS: 64.1 ± 19.0). The worst-rated aspects of life of the patients after 

stroke involve physical functioning (PF: 30.9 ± 14.5; 61.8% **), restric-

tions in performing social roles caused by physical sphere (RF: 19.2 ± 2.8; 

96.) 0% **and limitations in performing social roles resulting from emo-

tional problems (RE: 14.0±3.2; 93.3%**) (table 5).

Table 5. Average quality of life, including the number of strokes

Questionnaire
SF-36

Number of strokes

p1 2

M SD M SD

PF 32.6 13.0 25.6 17.6 0.057

RF 19.4 2.4 18.8 3.7 0.507

BP 3.6 2.5 2.5 2.9 0.027

GH 10.7 2.5 10.4 2.7 0.592

VT 10.2 3.0 10.1 3.1 0.570

SF 3.6 3.0 2.8 1.8 0.009

RE 14.4 2.2 12.8 5.1 0.074

MH 10.9 4.9 9.9 5.1 0.307

Subjective sense of change 
in health

1.7 1.1 1.4 1.0 0.358

PCS 66.3 17.2 57.2 22.4 0.043

MCS 39.7 7.8 35.6 10.4 0.029

ILQ SF – 36 106.0 21.2 92.9 29.2 0.010

*PF – physical functioning; RF – role physical; BP – bodility pain; GH – general health; VT 

– vitality; SF – social functioning; RE – role emotional; MH – mental health; PCS – Physi-

cal Component Summary; MCS – Mental Component Summary; IQL SF – 36 – Index of 

Life Quality; M - mean; SD – standard deviation; p - level of statistical significance; 
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The presence of a significant correlation of individual components 

of the quality of life against the overall ILQ assessment was confirmed  

(p < 0.001). The strongest positive correlation in relation to the overall 

quality of life of the researched patients was noted in the following com-

ponents of the quality of life: PF (R = 0.91), MH (R = 0.83), SF (R = 0.82) 

and BP (R = 0.81). The weakest correlation was recorded in: RF (R = 0.38) 

and RE (R = 0.44) (table 6).

Table 6. The impact of individual components on the overall quality of life of the 

researched patients

ILQ vs. R p

PF 0.91 ≤ 0.001

RF 0.38 ≤ 0.001

BP 0.81 ≤ 0.001

GH 0.64 ≤ 0.001

VT 0.71 ≤ 0.001

SF 0.82 ≤ 0.001

RE 0.44 ≤ 0.001

MH 0.83 ≤ 0.001

*R-value of Spearman’s rank correlation; p - differences significance level

105 patients, out of the total number of the researched patients, con-

tinued rehabilitation in the home environment. Two dimensions were 

assessed: PCS, MCS and the general quality of life index – ILQ, assessed 

using SF-36v.2 standardized tool. There was a significantly lower ILQ 

level in the group of the patients who did not involve in home rehabili-

tation (higher point value means a reduced sense of the quality of life,  

p < 0.001). Significantly statistical differences were observed in each of 

the analysed dimensions (p < 0.05) (figure 1).
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* PCS – Physical Component Summary; MCS – Mental Component Summary; ILQ SF – 

36 – Index of Life Quality

Figure 1. Average quality of life of patients after stroke including home rehabilitation

The presence of a statistically significant relationship between the 

quality of life of the researched patients and the length of rehabilitation 

conducted in the neurological ward and the rehabilitation ward was con-

firmed. In the case of the neurological ward, the time of rehabilitation 

significantly impacted the quality of life of the respondents in the physi-

cal, mental and general dimensions. In the neurological ward, rehabilita-

tion is conducted during the early rehabilitation period, whereas in the 

case of rehabilitation conducted in the rehabilitation ward, a significant 

impact was noted in the mental and general dimensions of the quality of 

life. The values   of the correlation coefficient R were positive for the listed 

relationships. This means that the longer rehabilitation (in the neurologi-

cal and rehabilitation ward) is, the more points were obtained by the pa-

tients on SF-36 scale. The quality of life of the researched patients decre-

ased along with the length of rehabilitation time (p < 0.001). This relation 

 

Table 6. The impact of individual components on the overall quality of life of the researched 

patients

ILQ vs. R p

PF 0.91 ≤ 0.001

RF 0.38 ≤ 0.001

BP 0.81 ≤ 0.001

GH 0.64 ≤ 0.001

VT 0.71 ≤ 0.001

SF 0.82 ≤ 0.001

RE 0.44 ≤ 0.001

MH 0.83 ≤ 0.001

*R-value of Spearman's rank correlation; p - differences significance level

Source: own study.

Figure 1. Average quality of life of patients after stroke including home rehabilitation

Diagram of average dimensions vs home rehabilitation
PCS: Z = -3,67325; p = 0,000

MCS:  Z = -3,16763;  p = 0,030
ILQ:  Z = -3,91786;  p = 0,000

Home rehabilitation
20
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140
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* PCS – Physical Component Summary; MCS – Mental Component Summary; ILQ SF – 36

– Index of Life Quality
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may be applied to the group of patients where the presence of complex 

dysfunctions in the patient after stroke determines a longer stay in the 

neurological ward and a worse functional state of the patient reducing 

the overall quality of life. Negative correlation of the quality of life with 

regard to the length of home rehabilitation and time after the last stroke 

in all analysed dimensions of the quality of life was indicated. If the value 

of points in SF-36 questionnaire increased (worse quality of life), the time 

after stroke decreased (shorter time of home rehabilitation) and vice ver-

sa. This means that the shorter the time after stroke (and the shorter the 

time of rehabilitation in the home environment) is, the subjective quality 

of life of the patient is lower. However, the longer the period after stroke 

(and longer time of home rehabilitation) is, the better the patient’s quali-

ty of life is (table 7).

Table 7. Assessment of the relationship between the quality of life of the researched 

patients and the length of rehabilitation

Variables:

ILQ

PCS MCS ILQ

R p R p R p

Length of rehabilitation:

- hospital (neurological ward) *0.44 0.000 *0.33 0.000 *0.46 0.000

- hospital (rehabilitation ward) 0.44 0.056 *0.32 0.011 *0.28 0.017

- rehabilitation study -0.04 0.723 0.16 0.206 0.02 0.886

- environmental rehabilitation at home -0.09 0.304 -0.10 0.261 -0.09 0.317

Time after the last stroke -0.15 0.103 -0.09 0.332 -0.15 0.101

* statistical significance; R-value of Spearman’s rank correlation; p - differences signifi-

cance level

Discussion

In addition to the length of life, the assessment of the patient’s quality 

of life is a particularly important factor in assessing the effectiveness of 



66

CC
-B

Y-
SA

 3
.0

PL

Krawczyk-Suszek

treatment. There are many different definitions of the quality of life, but 

it most often consists of many different factors, not only physical, but 

also psychological and social, and their assessment is made by the patient 

himself/herself [7]. The quality of life assessment also provides informa-

tion about the impact of the disease itself and the effects of its treatment 

on various areas of the patients’ lives, which helps to improve the exami-

nation methods, treatment effectiveness and shape the quality of life.

The average level of the quality of life of the respondents was avera-

ge. The researched patients rated the quality of their life in the mental 

dimension a bit higher than in the physical dimension. Reduced quality of 

life in the physical dimension is confirmed by another research [8, 9, 10].

Bodzek et al. researched 53 patients after stroke. The average asses-

sment of the patients’ quality of life deteriorated as a result of stroke. Ho-

wever, it was defined at the level between medium and good [11]. Similar 

results were also obtained in the research by Bejer and Kwolek, which 

covered 39 people after stroke. These authors, similarly to Bodzek et 

al., used SJŻUM scale in their research [12]. Somewhat different results 

were obtained in the research by Hartman-Maier et al., which covered 56 

Israeli patients. Only 33% of them were satisfied with life as a whole [13]. 

The results of the research by Tasiemski et al involving 25 patients after 

stroke were similar. Only every fourth respondent was satisfied with life 

as a whole [14]. In the research that concern patients after ischemic or 

haemorrhagic stroke, the impact of the stroke type on the quality of life 

of the patient is not usually described, which may indicate that the stro-

ke type is not a factor differentiating the quality of life of the patient. In 

this research, the impact of the stroke type on the perceived level of the 

quality of life was also not confirmed (p > 0.05). In addition, no significant 

impact of demographic characteristics on the perceived level of the qu-

ality of life in the research group (p> 0.05) was demonstrated.

In this research, all researched patients were subject to comprehensive 

rehabilitation, while in the case of half of them, rehabilitation was imple-

mented within 3 days after stroke. The vast majority of the respondents 

considered that the applied rehabilitation impacted the improvement of 
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their health, especially in relation to home rehabilitation (p <0.05). There 

was a significant difference in the average quality of life as well as a signi-

ficantly better quality of life in the physical and mental dimensions in the 

group of the patients who conducted home rehabilitation. Other authors 

confirm significantly improved fitness of the researched people. It was 

also indicated that the fastest improvement in fitness was obtained by 

the patients who conducted rehabilitation in the early period after stro-

ke (up to 1 month). The use of PNF (Proprioceptive Neuromuscular Fa-

cilitation) therapy in the patients after ischemic stroke located in the left 

hemisphere impacted by movement and coordination dysfunction on the 

right side of the body increases fitness in 70% of the respondents as a re-

sult of rehabilitation [15]. There is also a positive effect of the therapy on 

the improvement of shoulder and shoulder bone rhythm and the increase 

in the function of the upper limb, mainly through the control of motion 

in space [16]. Intensive rehabilitation, especially with regard to the time 

devoted to individual therapy of daily activities, provides better functio-

nal results of the therapy [17]. The individual ability to cope with difficult 

situations, which is conditioned by personality traits of the patient, is also 

crucial [18].

The research on the effectiveness of home rehabilitation is confir-

med by all used scales: Rankin, Brunnström and locomotion possibili-

ties, in which a significant improvement in the functional status of the 

patients was noted [19]. In addition, the use of comprehensive rehabi-

litation impacts on the improvement of both functional and mental sta-

te in the patients after ischemic stroke, and thus the assessment of the 

quality of life of the patients [20]. Conducting comprehensive therapy 

allows the assessment of the effects of early rehabilitation during ho-

spitalisation of the patients with ischemic stroke. There is a statistically 

significant improvement in self-care and everyday activities in the stu-

dy groups [21]. Pasek et al., assessing everyday activities depending on 

the subtype of ischemic stroke and conducted rehabilitation, showed 

a significant improvement in the quality of life based on the Rivermead 

Mobility Index. 

Quality of Life of Patients After Stroke – Observational Research
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In addition, the research confirmed the positive impact of early reha-

bilitation on the results of rehabilitation of the patients after stroke. The 

patients after post-hospital rehabilitation within one month after stroke 

revealed better results compared to the patients who started treatment 

after 2 months [22]. The importance of early rehabilitation in recon-

structing lost functional abilities was also demonstrated by Bernhardt et 

al. The authors achieved optimal functional results in the first day after 

stroke [23].

The literature reports that locomotion improved due to several we-

eks of rehabilitation in the patients after ischemic stroke referred to fur-

ther post-hospital rehabilitation. In addition, the recovery of the ability 

to move independently to varying degrees positively impacted on the 

patients’ psyche and justified the need to continue rehabilitation. The 

effects of improvement visible in the performance of everyday activities 

mobilised. The initial low self-esteem of one’s state of health occurring 

after stroke caused a temporary loss of social contacts and an initial we-

akening of family ties, which in turn caused progressive deterioration of 

well-being, including depression [24, 25, 26]. The improvement in health 

caused the improvement of lost ties, and in some people, it increased 

interest in sport as a form of rehabilitation. The author concluded that 

rehabilitation of the patients conducted as part of rehabilitation with 

the use of specialized kinesitherapy methods significantly contributed 

to the improvement in gross (gait) and low (manual) motor skills [27]. 

In our own research it was observed that the longer the time after stro-

ke is, the quality of the patient’s life increased slightly (ILQ: R= -0.15). 

Considering that each of the researched patients had individual planned 

rehabilitation, the reduction of dysfunctions significantly increased the 

overall quality of life of the patients. 

The importance of early and comprehensive rehabilitation for the qu-

ality of life of the patients after stroke is confirmed by the guidelines for 

post-stroke management. Based on articles signed by the European Stro-

ke Organization and the Polish Neurological Society, Mazurek et al. claim 

that rehabilitation of the patients after stroke should be coordinated and 



69

CC
-B

Y-
SA

 3
.0

PL

Quality of Life of Patients After Stroke – Observational Research

multidisciplinary. It is proposed to start it early, although there is no opti-

mal time to implement the improvement. Active rehabilitation should, 

however, be started immediately after the patient’s general condition 

stabilized. The authors also state that the quality and organization of re-

habilitation care are more important than the number of hours of thera-

py, and physiotherapists should choose therapeutic agents individually to 

the patient’s needs [28].

In addition, the research confirmed a significant relationship between 

the quality of life (general and in both dimensions – physical and mental) 

and the length of rehabilitation. It is also necessary to measure the func-

tionality of the patients because the presence of many dysfunctions in 

the motion system often determines a longer stay in hospital and rehabi-

litation wards, which may also be a factor that reduces the quality of life 

of the patient. 

The research also confirmed the existence of dependence between 

individual components of the quality of life and its overall assessment. 

The patients subject to this research were on average approximately 

25.5  ±  8.2  months after the last stroke, therefore rehabilitation includes 

therapeutic activities in the patient’s environment. At the time of the rese-

arch, the patients indicated that their overall quality of life was determined 

the most by the sphere of physical functioning (R = 0.91) and social func-

tioning (R = 0.82), as well as mental health (R = 0.83) and pain sensation  

(R = 0.81). The values   of the R factor in each of the exchangeable quality 

of life dimensions were positive and increased with the increase in the to-

tal number of the ILQ points. This means that the patient’s functionality in 

the physical and social dimension, pain complaints and his/her subjective 

sense of mental health are important factors determining the overall qu-

ality of life, and in the case of a positive correlation significantly lowering 

the quality of life (increase in the SF-36 score). The significance of these 

factors confirms the great importance of psychological and social support 

for the patients after stroke who are in the process of adaptation to their 

own environment [29, 30], as well as further comprehensive rehabilitation 

aimed at reducing physical dysfunctions and pain. The literature of the sub-
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ject confirms the great impact of fulfilling social roles, functioning of the 

upper limb and self-care on the negative assessment of the quality of life 

[31]. It is worth noting that the respondents claimed that limitations in the 

field of physical quality of life were not the most severe, but limitations in 

the performance of social roles were the most painful, including the socio-

-environmental limitations [32]. In addition, the presence of dysfunctions 

of the upper and lower limbs, dysfunctions in the field of vision, speech, 

mental disorders and problems in perception of the world and problems in 

the field of interpersonal communication, dysphagia, increase the probabi-

lity of psychological disorders in the patient, which in turn reduces the sen-

se of the quality of life, therefore, it is important to conduct comprehensive 

therapy in this area [33, 34, 35].

The improvement of the psychophysical state and the general quality 

of life of the patient after stroke as a result of rehabilitation is unquestio-

nable. Its range may depend on the moment of starting rehabilitation, in-

dividual planning of therapy for the patient, the occurrence of coexisting 

diseases. It is worth conducting research on the impact of rehabilitation, 

and more recently available methods and therapies, on the functional le-

vel of the patient after stroke, to maximally reduce the resulting dysfunc-

tions and improve the quality of life of the patient after stroke.

Conclusions

• The patients assessed the mental dimension of the quality of life 

slightly better than in the physical dimension.

• The patients after the second stroke reported a significantly hi-

gher level of the quality of life compared to those after one stroke. 

• Conducting long-term comprehensive rehabilitation in the post-

-acute period and environmental rehabilitation is important in the 

aspect of improving the quality of life in the physical dimension of 

the patient after stroke.

• In the mental dimension of the quality of life, the patients stated 

that the largest problem involved limited social roles resulting 

from emotional problems.
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• It is important to provide psychological support to the patients 

after stroke, to increase their assimilation with the environment 

and to reduce psychological barriers. 
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Abstract

Introduction: There is a consensus that it is employees who have a decisive 
influence on the success of the organization in which they work. The problem 
of professional satisfaction of the personnel of health care system units, nurses 
in particular, seems to be one of the key issues. Of course, the most important 
is the amount of expenditure on the health service and the size of the contract 
with the National Health Fund (NFZ), but the managers of health care units 
have, at most, limited influence on them. Despite limited expenditure on he-
alth care, it is still possible to motivate employees and influence their satisfac-
tion with their work.

Materials and methods: A study of job satisfaction among nurses has been 
conducted in two large public hospitals using the Minnesota Satisfaction Qu-
estionnaire (MSQ). Exploratory factor analysis (EFA) has been conducted.

Results: A total of 292 nurses completed the MSQ questionnaire (response 
rate 77.9%). Only questionnaires with all 20 questions answered have been 
analyzed (64.3% of all distributed). It seems that job satisfaction of nurses is 
influenced by four main factors. The first of the factors may be named “Satis-
faction with supervision”, the second –“Satisfaction with the consistence with 
self and chances of promotion”, the third – “Satisfaction with remuneration 
and working conditions” and the fourth – “Satisfaction with usefulness and ac-
complishment”.

Conclusions: Our results suggest that the job satisfaction of nurses from our 
study group cannot be measured as intrinsic and extrinsic satisfaction only. 
The results we obtained suggest that perhaps both intrinsic and extrinsic fac-
tors are more complex structures and seen in such a perspective will allow for 
better use in managing job satisfaction.

Key words: nurses, job satisfaction, MSQ, exploratory factor analysis
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Introduction

The Minnesota Satisfaction Questionnaire (MSQ) is a commonly used 

measure of job satisfaction, widely used in different industrial branches 

as well as in services. MSQ was developed “to make feasible to obtain 

a more individualized picture of worker satisfaction than it was possible 

using gross or more general measures of satisfaction with job as a who-

le. The individualized measurement is useful because two individuals 

may express the same amount of general satisfaction with their work but 

for entirely different reasons” [1]. The team working on MSQ construc-

ted a questionnaire to be scored on three scales: intrinsic satisfaction, 

extrinsic satisfaction and general satisfaction. This division of satisfac-

tion resulted from factor analysis carried out by Weiss and colleagues 

on the material gathered during studies on different professions, inclu-

ding nurses. Although MSQ was based on the theory of work adjustment  

[2, 3], later MSQ was usually considered to refer to Herzberg’s two-fac-

tor (motivators and hygienes, M-H) theory [4]. Some researchers claim 

that Herzberg’s theory influenced not only MSQ but also other measure-

ment tools measuring worker satisfaction with both intrinsic and extrin-

sic factors [5, 6]. Empirical research conducted in various sectors has 

shown that factor loadings from MSQ scores strongly confirm Herzber-

g’s theory of motivators and hygienes and were almost perfectly divided 

between intrinsic and extrinsic items proposed by Weiss and colleagues 

[7, 8, 9]. Nevertheless, some of the researchers using MSQ have claimed 

that the originally proposed subscales are confounded and therefore in-

adequate, with suggestions to change them [10]. Some found no impor-

tant revision to be necessary [11]. 

In 2016 [12] Locke overviewed his own 1976 article in the Handbook 

of Industrial and Organizational Psychology [13] and wrote that Herz-

berg’s theory was no longer considered valid, as both so-called M and 

H lead to satisfaction and dissatisfaction as well. Doubts arose decades 

earlier: as early as 1977 Gardner wrote “Results do not always support 

Herzberg; in fact, only about one in three do so. Donald Hebb once said 

that when it is a question of survival, theories are like women – fecundity 
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is more important than purity. M-H theory has certainly been very ferti-

le – more so perhaps than any other theory in applied social psychology. 

Many industrial psychologists have not only survived but indeed thrived 

on the theory. The fecundity of the theory is not in doubt, but its purity 

certainly is highly suspect” [14].

The purpose of the present study has been to examine the factor 

structure of the MSQ for hospital nurses, and confirm or reject its two-

-factor (intrinsic and extrinsic) character.

Materials and methods

A study on job satisfaction among nurses was conducted in two large 

public hospitals in western Poland. During the study, 375 questionna-

ires were distributed among nurses in the hospital (all of them, except 

for those on long-term sick leave or holidays at the time of data collec-

tion), 292 of whom were completed. Participation in the study was fully 

voluntary. The study was conducted using the Minnesota Satisfaction 

Questionnaire (MSQ) in a shortened version (20 questions). The qu-

estionnaire was constructed on the basis of Likert’s 5-point scale. MSQ 

was supplemented by short information about respondent, containing 

questions about gender, age and professional experience. The question-

naires were administered in such a way as to ensure full objectivity of 

the evaluations and complete anonymity when answering questions. 

The data collected in the questionnaires were verified and checked 

for completeness, quality and consistency. We received 241 question-

naires with all 20 questions answered, while in 51 questionnaires 1 or  

2 answers were missing. Consequently, only the fully completed qu-

estionnaires were included in the study. They were then coded and ana-

lysed using the STATISTICA 12.5 statistical package (StatSoft Inc., Tulsa, 

USA). The Cronbach alpha coefficient for the variables forming the MSQ 

was 0.892, which indicates good internal consistency of scores from the 

total scale. Exploratory factor analysis (EFA) was conducted using FAC-

TOR 10.5.03. An attempt to determine the number of dimensions with 

optimal implementation of Parallel Analysis (PA) was not fully satisfac-
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tory. Polychoric correlations were used to determine dispersion matrix. 

Minimum Rank Factor Analysis (MRFA) was used for factor extraction. 

Principal axis factoring with oblique (direct Oblimin) and orthogonal 

(Varimax) rotation produced similar results when determining the un-

derlying factor structure of the MSQ. Results from the Varimax rotation 

were reported for simplicity of interpretation. Raw Varimax was used 

for rotation to achieve factor simplicity and weighted Varimax was used 

for clever rotation starts.

Results

An analysis of the Mardia’s multivariate asymmetry skewness and kur-

tosis was conducted. We computed the polychoric correlation matrix 

between 20 items from the MSQ. Polychoric correlation is advised when 

the univariate distributions of ordinal items are asymmetric or with 

excess of kurtosis. The results of comparisons show that the solutions 

obtained using polychoric correlations provide a more accurate repro-

duction of the measurement model used to generate the data than using 

Pearson correlation [15, 16]. Standardized variance matrix was calcula-

ted using polychoric algorithm (Bayes modal estimation). Then adequacy 

of the polychoric correlation matrix was checked and KMO value was 

0.869 (meritorious), which indicated that the items were meaningful to 

be factorised. The Bartlett test of sphericity was significant (p=0.00001), 

which indicated correlation among the items [17]. 

Then parallel analysis (PA) based on minimum rank factor analysis was 

conducted and eigenvalues of the reduced correlation matrix were cal-

culated. Random correlation matrices were obtained using permutation 

of the raw data. PA is based on comparing each eigenvalue to random 

eigenvalues: the aim is to retain only those factors which are related to 

an amount of variance larger than the amount of variance of random fac-

tors. The results suggested a one factor structure. The Keyser criterion 

(eigenvalue over 1.00) suggested a five-factor structure. Since the fifth 

factor contained only one loading, also this hypothesis was rejected. Fi-

nally, a four-factor solution was obtained (see table 2 and table 3).
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Root Mean Square of Residuals (RMSR) = 0.0561. Expected mean va-

lue of RMSR for an acceptable model = 0.0645 (Kelley’s criterion). RMSR 

represents a quantitative index which describes the average size of resi-

dual correlations once predicted response frequencies have been fitted 

to correspond with observed response frequencies.

Table 1. Explained variance based on eigenvalues

Variable Eigenvalue 
Proportion of 

variance 

Cumulative 
proportion of 

variance

1 7.81999 0.39100 0.39100

2 1.66363 0.08318 0.47418

3 1.30762 0.06538 0.53956

4 1.18481 0.05924 0.59880

5 1.04000 0.05200 0.65080

6 0.95141 0.04757

7 0.79888 0.03994

8 0.75413 0.03771

9 0.65228 0.03261

10 0.59818 0.02991

11 0.51809 0.02590

12 0.47161 0.02358

13 0.42140 0.02107

14 0.40678 0.02034

15 0.33565 0.01678

16 0.30739 0.01537

17 0.26816 0.01341

18 0.23304 0.01165

19 0.16104 0.00805

20 0.10591 0.00530

Walkowiak, Staszewski
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Table 2. Unrotated loading matrix 

Variable F 1 F 2 F 3 F 4 Communality

1 0.648 0.271 -0.063 -0.367 0.788

2 0.682 0.281 0.204 -0.107 1.000

3 0.686 0.383 0.055 -0.154 0.725

4 0.690 0.224 -0.047 -0.045 0.777

5 0.658 -0.272 -0.444 -0.143 0.833

6 0.646 -0.406 -0.364 -0.265 0.890

7 0.593 0.125 0.055 0.318 0.701

8 0.366 0.041 0.149 0.130 0.490

9 0.561 0.333 0.317 -0.298 1.000

10 0.419 0.203 -0.049 0.426 0.551

11 0.756 0.288 0.023 0.104 0.878

12 0.696 -0.350 0.126 -0.123 0.959

13 0.395 -0.618 0.585 -0.067 1.000

14 0.704 -0.002 0.094 0.138 0.588

15 0.718 -0.083 -0.299 0.235 0.933

16 0.634 -0.050 -0.036 0.336 0.739

17 0.484 -0.365 0.291 0.187 0.633

18 0.468 -0.056 -0.162 0.063 0.577

19 0.650 -0.182 -0.254 -0.062 1.000

20 0.694 -0.029 0.163 -0.086 0.872

Nurses’ Job Satisfaction – the Factor Structure of the Minnesota Satisfaction Questionnaire
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Table 3. Rotated loading matrix (loadings lower than absolute 0.4 omitted)

Variable F 1 F 2 F 3 F 4

1 0.699 

2 0.693 

3 0.735

4 0.567

5 0.811

6 0.843

7 0.568

8

9 0.760

10 0.599

11 0.484 0.604

12 0.484 0.537

13 0.931

14 0.443 0.401

15 0.565 0.545

16 0.583

17 0.589

18

19 0.620

20 0.491

Discussion

This study provides insights into some of the factors that have an impor-

tant effect in explaining the variation in describing job satisfaction of nur-

ses in Poland. It seems that job satisfaction of nurses is influenced by four 

main factors. In each of them 3 to 8 variables are included. The first of the 

factors may be named “Satisfaction with supervision”, the second – “Satis-

faction with the consistence with self and chances of promotion”, the third 

–“Satisfaction with remuneration and working conditions” and the fourth 

–“Satisfaction with usefulness and accomplishment.” Our results did not 

confirm the factor structure of MSQ proposed by Weiss and colleagues 
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[1], neither the follow-up developed by Schriesheim et al. [10]. Reviewing 

works on the subject of MSQ factor structure we found major differences 

among them. Koelbel et al. [8] obtained a two-factor structure in the gro-

up of 132 nurse practitioners and midwives, and found results to be consi-

stent with the predictions of Herzberg’s theory: intrinsic factors served as 

sources of job satisfaction, while extrinsic factors were the primary sour-

ce of job dissatisfaction. In 1994 in her doctoral thesis [7] Kem confirmed 

three factors in MSQ in a group of 202 academic librarians in Florida. Tan 

and Hawkins [4] obtained three factors in the group of 87 participants of 

vocational rehabilitation. In 2004 Hancer and George [18] identified a fo-

ur-factor structure in the group of 924 restaurant employees. In a group 

of 136 participants Ferreira [19] identified two factors. Similarly, a two-

-factor structure was found by Martins and Proença in the group of 140 

hospital workers in Portugal [20]. Ingram and Głód obtained five factors in 

the group of 75 hospital workers in Poland [21]. Buitendach and Rothman 

found a two-factor structure in the group of 474 industrial employees in 

South Africa [22]. Frye obtained a four-factor structure in the group of 

135 American hotel front office managers [23]. BegümÖtken and Okan 

identified a three-factor structure among 399 blue collar workers in Tur-

key [24]. Issa obtained a six-factor structure among 325 Jordanian hospi-

tal employees [25]. 

Naturally, at least some of these differences can be explained on the 

basis of contemporary knowledge. Job satisfaction levels have not been 

found to be the same in different countries [26, 27]. As Argyle concludes 

in his book about psychology of happiness [28], in prosperous countries 

‘[m]aking individuals or countries richer has very little effect on their 

subjective well-being’. Because factor structure was studied in different 

countries, some part of the differences in the results may be traced to 

differences in the collective mental programming of people in one coun-

try that made them distinct from the people from other countries [29]. 

This can be expressed in employee motivation, management style, and 

organizational structures of companies, which finally may influence job 

satisfaction [30]. We should also consider another explanation for the 
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differences observed by various researchers: at upper levels of organisa-

tions, satisfaction and performance may be manifested differently than 

at lower levels [31]. A decrease in job satisfaction in consecutive years 

has also been described for various countries [32, 33]. 

It seems that difficulties in standardising the factor structure of job 

satisfaction in health care might be due to various additional circumstan-

ces. Mottaz suggested that “the level of work satisfaction among nurses 

tends to be somewhat lower than levels found in other professional oc-

cupationsgroups” [34]. Czerw and Borkowska writing about professions 

with a social mission speculated that work commitment largely determi-

nes job satisfaction, as well as work performance and satisfaction with 

the decision to choose such a profession [35]. Research conducted by 

Tellez on California nurses [36] suggests that influence of important im-

provements in the working conditions of nurses, such as increasing nur-

se-to-patient ratios, significantly increased nurse job satisfaction only in 

the mid-term, post-implementation period, whereas long-term effects 

were less clearly characterized. A major job satisfaction gap was obse-

rved between private and public healthcare sector employees. Differen-

ces were found not only in salaries [37, 38, 39]. Marković and colleagues 

found significant differences in job satisfaction between healthcare per-

sonnel working on primary level and working on secondary and tertiary 

level – not only in general results but also on the subscales characteri-

zing different aspects of job [40]. Aiken et al. found major differences in 

job satisfaction among nurses in 12 European countries [41]. Therefore, 

considering circumstances mentioned above, any research on job satis-

faction of nurses may result in a different picture of job satisfaction. 

There is no one proper procedure for the appropriate use of EFA, or 

no clear recommendations on how to reach a decision during conducting 

EFA. Moreover, some of the recommendations seem to be contradicto-

ry with others. However, we would like to emphasize the importance of 

some of them. First, as Howard [42] wrote, analysing the EFA conduc-

ted by various researchers, “a surprising number of authors did not even 

mention their factor analytic method, and only stated that they perfor-
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med ‘factor analysis’. This is extremely problematic, as readers cannot 

be certain of the validity of results and replication becomes impossible.” 

Second, the sample size and the number of variables selected when con-

ducting EFA was widely discussed [43, 44, 45]. There is no sample size li-

mit to conduct EFA, because the demands are modulated by the commu-

nalities of the variables, the correlations among factors, and the number 

of variables that define each factor [46]. However, most authors agree 

that in some circumstances too small sample size may lead to inadequate 

constitution of the scale. Third, the level of the total item variance that is 

explained is important. Too low level of explained variance may lead to si-

gnificant measurement error, with important part of variance not expla-

ined. Nunnally and Bernstein [47] stated that “initial factors are usually 

difficult to interpret; the goal [of a FA] is to explain the most variance (or 

related property) with the smallest number of factors.” Finally, it is not re-

commended as a basic rule to retain factors with eigenvalues higher than 

1 (Kaiser’s rule), as it is usually recommended to retain an excessive num-

ber of factors [48]. It seems that in some of MSQ factor analyses mentio-

ned above, these recommendations were not fully followed and probably 

not all MSQ factor analyses may be compared.

An analysis of our four-factor dimension structure led us to propose 

a two-factor solution, in which each of the two factors (intrinsic satisfac-

tion – I and extrinsic satisfaction – E) consists of two out of four factors 

obtained in factor analysis (see table 4). Factor E consists of F1 and F3 

(see table 3), and factor I – of F2 and F4.

The results of our two-factor structure shown above gave results si-

milar to those received directly as two-factor by Weiss et al. [1] and also 

by Schriesheim et al. [10]. It is worth mentioning that we also tested in 

our loading matrix a two-factor structure; however, the RMSR of the 

two-factor structure was higher (0.0761) than the expected mean value 

of RMSR for an acceptable model. As RMSR was larger than Kelley’s cri-

terion value, the direct two factor model cannot be considered as good. 

Although the results obtained using this method gave a structure similar 

to the original extrinsic/intrinsic/general job satisfaction, it is worth men-
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tioning that the two-step procedure with four factor extraction matches 

better the original Weiss structure. However, it seems that a four-factor 

structure finally may fit MSQ model better and probably better describes 

job satisfaction in our study group. 

Problems with duplicating original factor structure are quite com-

mon in job satisfaction research. McCloskey/Mueller Satisfaction Scale 

(MMSS) was originally developed for use with hospital staff nurses and 

planned as eightfactors [49]. Tourangeau et al. [50] were unable to repli-

cate original eight factors using confirmatory factor analysis and finally 

obtained 7 factors using EFA. Lee et al. [51] came to a 5-factor solution. 

In the Czech Republic Gurkova et al. [52] obtained a 6-factor solution. In 

Slovenia Prosen and Piskar [53] found 7 factors in the conducted MMSS. 

It may also be that the FA of job satisfaction leads to different results de-

pending on a whole range of factors within and outside the organization. 

And the results obtained may differ from each other.

Conclusion

Our results suggest that the job satisfaction of nurses from our study 

group cannot be measured as intrinsic and extrinsic satisfaction only. Job 

satisfaction seems to include four factors; arriving at a two-factor struc-

ture is possible, but only as a result of combining factors obtained in EFA. 

The results we obtained suggest that perhaps both intrinsic and extrinsic 

factors are more complex structures and seen in such a perspective will 

allow for better use in managing job satisfaction.
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Table 4. Two factor MSQ structure compared with Weiss and Schriesheim structures 

Variable
Our 

results
MSQ 

Weiss [1]

MSQ 
Schrie-
sheim 

[10]

1. Being able to keep busy all the time. I I I

2. The chance to work alone on the job. I I I

3. The chance to do different things from time to 
time.

I I I

4. The chance to be “somebody” in the community. I I G

5. The way my boss handles his/her workers. E E E

6. The competence of my supervisor in making 
decisions.

E E E

7. Being able to do things that don’t go against  
my conscience.

I I I

8. The way my job provides for steady  
employment.

(I) I E

9. The chance to do things for other people. I I I

10. The chance to tell people what to do. I I I

11. The chance to do something that makes use  
of my abilities.

I I I

12. The way company policies are put into  
practice.

E E E

13. My pay and the amount of work I do. E E G

14. The chances for advancement on this job. I E G

15. The freedom to use my own judgement. I/E I I

16. The chance to try my own methods of doing 
the job.

I I I

17. The working conditions. E G E

18. The way my co-workers get along with  
each other.

(E) G E

19. The praise I get for doing a good job. E E G

20. The feeling of accomplishment I get from  
the job.

I I I

Values in parentheses show the highest loading for each factor between 0.3 and 0.4. In 

the case when two factors have the loading higher than 0.3, two factors are given, sepa-

rated by a slash, with the higher-loading factor first.
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Abstract

Introduction: Patient’s rights are a set of rights one is entitled to, regulated by 
the entirety of regulations, for the use of health and medical services. These 
are objective standards informing about what the patient can expect from en-
tities directly providing health services and the auxiliary institutions.

Aim: The study analyses the knowledge of patient’s rights among students of 
selected fields of study at the Faculty of Health Sciences of the Medical Univer-
sity of Lodz.

Material and methods: The study of knowledge of patient’s rights was con-
ducted among the students of the Faculty of Health Sciences using the diagno-
stic survey method in the period from January to March 2019. The author’s 
questionnaire was used as a research tool. 309 students participated in the 
survey.

Results: The inference was based on strong Chi-Square and ANOVA tests. 
Conclusions from the analyses – the field of study has no impact on the level 
of knowledge about patient’s rights, the largest percentage of students of all 
fields gave a subjective answer about very good knowledge of the subject of 
patient’s rights, sources of knowledge regarding patient’s rights are different 
for selected fields of study, students’ knowledge about patient’s rights does not 
depends on the year of study of the respondents. 

Conclusions: There is an urgent need to distinguish a subject on patient’s rights 
from the subjects taught at the Faculty of Health Sciences and the need to con-
sider the possibility of expanding the number of lectures devoted to patient’s ri-
ghts in the vocational training program for doctors and other healthcare profes-
sionals, and introduce opportunities for professional development of knowledge 
about patient’s rights within organised forms of postgraduate education.

Key words: patient, patient’s rights, medical staff, hospital, health services
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Introduction

In Polish law patient’s rights are an important chapter and their protec-

tion as the equal participant of the healthcare system gains importance 

[1]. From a historical perspective, the evolution of concepts and notions 

of patient’s rights covers the period from the 4th century B.C. until the 

beginning of the 21st century. In fact, the beginnings of these considera-

tions date back to the moment of the emergence of European medicine, 

i.e. from the announcement of the Hippocratic oath, to modern times [2]. 

Patient’s rights are in line with the implementation of art. 68 of the Polish 

Constitution – the right to health protection. Their goal is to provide the 

patient with maximum safety and comfort in the treatment process [3].

The catalogue of patient’s rights was regulated in detail by the provi-

sions of the Act of November 6, 2008 on patient’s rights and the Patient’s 

Ombudsman, which covers the patient’s right to health services, the pa-

tient’s right to information, the patient’s right to confidential information 

related to them, the right to consent to the provision of health services, 

the right to confidentiality of the health condition, the patient’s right to 

privacy and dignity, the right to medical documentation, the patient’s  

right to object to a doctor’s opinion or decision, the patient’s right to re-

spect for private and family life, etc. [4,5]. The Act did not only set the ca-

talogue of patient’s rights, but also established the Patient’s Ombudsman 

competent in matters of protection of these rights [6, 7].

All entities participating in the provision of health services, i.e. per-

sons practising the medical profession, persons participating in the pro-

cess of providing health services or the National Health Fund are obliged 

to comply with the patient’s rights. The legislator has guaranteed the 

possibility of applying for pecuniary compensation in court to the citizen 

who considers that their rights as a patient have been violated. 

The annual reports of the Patient’s Ombudsman regarding the obse-

rvation of patient’s rights in the territory of the Republic of Poland report 

a worrying phenomenon of a continuous increase not only of reported 

violations of patient’s rights, but above all an increase in the number of 

detected violations of these rights [8]. The basic solution for changing the 
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alarming statistics is the knowledge of patient’s rights and the ability to 

apply them in practice in everyday work by all healthcare professionals. 

Therefore, the purpose of the presented study was to assess the know-

ledge of patient’s rights and the principles of their application in practice 

by the future healthcare workers, i.e. students of the Faculty of Health 

Sciences of the Medical University of Lodz.

Material and methods

The study of knowledge of patient’s rights was conducted among the stu-

dents of the Faculty of Health Sciences using the diagnostic survey me-

thod in the period from January to March 2019. The author’s question-

naire was used as a research tool, distributed to all students of the fields 

of nursing, obstetrics, public health and dietetics.

The survey questionnaire consisted of 15 multiple choice questions 

divided into two parts: the first regarded the student’s subjective asses-

sment of knowledge of patient’s rights, the second provided the objec-

tive assessment of the knowledge of patient’s rights among students of 

nursing, obstetrics, dietetics and public health. 

The survey guaranteed full anonymity of respondents and voluntary 

participation in the project.

As part of the study, three main research questions were asked:

1. Does student knowledge about patient’s rights differ depending 

on the field of study?

2. Do sources of knowledge about patient’s rights used by students 

differ depending on the field of study?

3. Does student knowledge about patient’s rights depend on the 

year of study of the respondents?

All variables used in the performed statistical analysis were expres-

sed in ordinal and quantitative scales. The inference was based on strong 

Chi-Square and ANOVA tests. 
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Results

309 students in the fields of public health, dietetics, nursing and obste-

trics participated in the study. The majority of respondents were women 

(86% of all respondents). Female groups dominated in each group repre-

senting each field of study. 

Each of the fields of study was divided according to the year of stu-

dy: first year students (76 people), second (67 people), third (66 people), 

fourth – first year of complementary studies (50 people) and fifth year 

– second year of complementary studies (55 people). The group charac-

teristics are summarised in Table 1. It is worth noting that the field of stu-

dy and year groups are different, which may affect the results of further 

analyses. 

In the first analysis, the relationship between knowledge about pa-

tient’s rights and the field of study of the respondents was checked. Stati-

stical assessment is based on the subjective answers of the respondents 

regarding the assessment of patient’s rights. Respondents’ answers are 

summed up in Table 2. 

The highest percentage of respondents who highly assess their know-

ledge of patient’s rights study public health (69.89% of public health stu-

dents surveyed replied that they know patient’s rights very well). 21.92% 

of students of this faculty said they knew the subject, but without any de-

tails. Among the students of dietetics, 55.41% of respondents answered 

that they knew the subject very well. Over 65% of surveyed nursing and 

obstetrics students claimed a very good knowledge of the researched 

subject. What is interesting, 16.22 students of dietetics admitted to not 

knowing patient’s rights. The remaining respondents from all fields of 

study claim that they know patient’s rights, but without details. Students 

of all faculties answered very similarly. This is also confirmed by the per-

formed chi-square test, which indicated a probability coefficient of 0.21, 

and negatively verifies the impact of the field of study on the knowledge 

of patient’s rights. The test results are shown in Table 3 and Diagram 1.
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Table 3. Chi-Square test results for variables: knowledge of patient’s rights, field of study

Field of study x Knowledge of patient’s rights

Statistics Chi-square df p

Pearson’s Chi2 12.02201 df=9 p=,21207

NW Chi2 11.49806 df=9 p=,24311

Fi .1966113

Contingency Coefficient .1929179

Cramer’s V .1135136

Diagram 1. Interaction diagram for variables: field of study, knowledge of patient rights

The next analysis regarded the sources of knowledge about patient’s 

rights – table 4.

NW Chi2 11.49806 df=9 p=,24311

Fi .1966113

Contingency Coefficient .1929179

Cramer's V .1135136

Source: own.

Diagram 1. Interaction diagram for variables: field of study, knowledge of patient rights

Interaction graph: Field of study x knowledge of patient's right
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Table 4. Cardinality table for variables: field of study, source of information

Cardinality table
Field of study Source of 

information
clinic

Source of 
information
press, TV, 
friends,
family

Source of 
information
hospitalisation

Source of 
information
I've heard 
somewhere, 
but I don't 
know much 
about them

Source of 
information
Other 
situations

Total

Cichońska-Rzeźnicka, Trojak
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Every fifth student of public health is not able to specify the source 

of their knowledge. The same number believes that they learned the 

most while hospitalised, and more than a half mention other sources of 

their knowledge. 28% of students of dietetics indicated hospitalisation, 

and 61% mention sources other than those listed in the survey, including 

classes at the Medical University of Lodz. Students of nursing more often 

than other groups indicated the answer regarding knowledge acquired in 

the clinic. This answer was indicated by 24% of respondents in this group. 

Obstetrics students, like most students of other fields of study, in the lar-

gest number decided to indicate other sources of knowledge, including 

classes at the Medical University of Lodz. Every fourth respondent is una-

ble to accurately indicate the source of information on patient’s rights. 

The chi-square test showed no relationship between the field of study 

and the source of students’ knowledge about patient’s rights – Table 5.

The largest spread of responses was among students of dietetics. At 

the same time, they were the only ones who did not answer that they did 

not know the sources of their knowledge about the patient’s rights – Dia-

gram 2.

The third analysis regarded the comparison of knowledge of patient’s 

rights based on the correctness of the survey responses of students of 

various years of study. The correct student responses were analysed. The 

percentage results are presented in Table 6 and Table 7. 

Knowledge of Patient’s Rights among Students of the Faculty of Health Sciences...
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Table 5. Chi-Square test results for variables: field of study, source of information

Field of study x source of information

Statistics Chi-square df p

Pearson’s Chi2 61.33914 df=12 p=,00000

NW Chi2 73.90945 df=12 p=,00000

Fi .4448238

Contingency Coefficient .4064279

Cramer’s V .2568191

Diagram 2. Interaction drawing for variables: field of study, source of informations

Diagram 2. Interaction drawing for variables: field of study, source of information

Interaction graph: Field of study x Information source
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Table 6. Comparison of the percentage of correctness of answers for respondents from various years of study

Question 

No./Year of 

study

I II III IV V

Correctness of answer [%]

5 49.59 63.39 57.98 74.10 59.44

6 63.81 46.13 59.37 65.64 60.44

7 37.03 59.18 61.61 63.97 61.39

8 88.26 70.02 76.54 65.38 80.86

9 78.62 60.91 73.68 45.51 48.13

10 75.26 72.01 74.38 60.64 85.08

11 77.20 82.65 77.93 75.38 74.22
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Table 6. Comparison of the percentage of correctness of answers for respondents from 

various years of study

Question 
No./Year of 

study

I II III IV V

Correctness of answer [%]

5 49.59 63.39 57.98 74.10 59.44

6 63.81 46.13 59.37 65.64 60.44

7 37.03 59.18 61.61 63.97 61.39

8 88.26 70.02 76.54 65.38 80.86

9 78.62 60.91 73.68 45.51 48.13

10 75.26 72.01 74.38 60.64 85.08

11 77.20 82.65 77.93 75.38 74.22

12 70.27 84.28 77.77 62.18 69.07

13 77.30 77.25 72.50 72.56 78.66

14 64.75 63.33 62.93 66.19 53.73

Table 7. Fourfold table for variables: year of study, percentage of positive answers

Year of 
study

Fourfold table for N=50 descriptive statistics

Percentage 
of positive answers

Average.

Percentage 
of positive answers

Valid

Percentage 
of positive answers

Stand. Dev.

I 68.20873 10 15.19382

II 67.91369 10 11.71288

III 69.46881 10 8.02750

IV (I MA 
comp.)

65.15769 10 8.54663

V (II MA 
comp.)

67.10365 10 12.36136

Total 67.57051 50 11.09024
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The data met the assumptions of normality of distribution and uni-

formity of variance. The ANOVA test showed a probability coefficient of  

p = 0.94, thus confirming the absence of differences in responses depen-

ding on the length of studying. The correctness of the answers of all gro-

ups of students oscillates between 68%-65%, (Figure 3). Also, the inte-

raction chart (Diagram 4) indicates much larger intra-group differences 

than inter-group differences, which determines the lack of differences 

among the years. Thus, the null hypothesis that students’ knowledge of 

patient’s rights does not depend on the year of study of the respondents 

was confirmed.

Diagram 3. Box-plot diagram for variables: year of study, percentage of positive answers                  

Diagram 3. Box-plot diagram for variables: year of study, percentage of positive answers                  

                   

Box and whisker plot. Percentage of positive answers
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Diagram 4. Interaction diagram for variables: year of study, 

percentage of positive answers

Making a detailed analysis of the answers to the individual questions 

checking the knowledge of patient’s rights among students of the Faculty 

of Health Sciences of the Medical University of Lodz it can be inferred as 

follows:

1. The right to medical confidentiality in special situations

To the question Can the medical personnel not keep secret information 
about a patient against their will, when it may pose a danger to other pe-
ople? most respondents of all fields of study answered correctly. Re-

spectively students of public health (75% of respondents), dietetics 

(70%), nursing (45%) and obstetrics (58%).

Diagram 4. Interaction diagram for variables: year of study, percentage of positive answers

Chart of means and confidence intervals (95,00%)
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Table 9. Distribution of explanatory proceedings of the Patient's Ombudsman in cases of violation of patients' 

rights in 2016-2018

Explanatory proceeding led: 2016 2017 2018

own initiative 315 23%. 308 22%. 286 19%.

upon request 1045 77%. 1075 78%. 1231 81%.

Sum 1360 100% 1383 100% 1517 100%

Source: Sprawozdanie dotyczące przestrzegania praw pacjenta na terytorium Rzeczypospolitej Polskiej, 

Obejmuje okres od dnia 1 stycznia 2018 r. do dnia 31 grudnia 2018 r., Rzecznik Praw Pacjenta. Warszawa; 

2019. 

Table 10. Subject and scale of the found violations of patient's rights in 2014-2018

Found violations of patient's 
rights 2014 2015 2016 2017 2018
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2. The right to consent to emergency treatment

To the question about whether patients in a state of emergency or their 
legal representative have the right to object to the therapeutic procedure 
proposed by the doctor, the students of all fields of study most frequen-

tly selected the correct answer. The most correct answers were given 

by students of dietetics (71% correct answers), the least – obstetrics 

students (48% correct answers).

3. The right to change the scope of surgery without the patient’s 

consent

In the studied population, to the question about Do you know in what 
situations the doctor can extend the surgery without patient’s (or his legal 
representative) consent? the highest percentage of respondents of all 

fields of study indicated the correct answer – if not extending the scope 
of the operation would result in loss of life or severe disorder. This variant 

of response was most popular among students of dietetics (68%), then 

public health (60%), nursing (50%) and obstetrics (48%). 

4. The right to information on the patient’s health condition

To the question Do you think the doctor should inform the patient after 
the examination (...)? the respondents of all fields of study most often 

chose the correct answer – about the general health condition. The per-

centage is as follows: students of dietetics (68%), public health (60%), 

nursing (50%) and obstetrics (48%). 

5. The right to information about possible methods of diagnosis 

and treatment

To the question Do you think a doctor should tell the patient (...)? the stu-

dents of all fields of study in majority responded correctly – about all 
possible diagnosis methods. Public health students particularly stood 

out from the others – 89% of the surveyed students gave the correct 

answer. They remained as follows: students of obstetrics (75% re-

sponded correctly), dietetics (68%) and nursing (43%). 

6. The right to information about possible effects of treatment

In the study group, to the question Should the doctor tell the patient abo-
ut (...)? the vast majority of students in all of the fields of study gave the 
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correct answer – about all the effects of treatment, including the adverse 
ones. The percentage distribution of the number of responses for the 

correct answer variant was as follows: public health – (92%), dietetics 

– (82%), obstetrics – (73%) and nursing – (71%). 

7. The right to provide information on the patient’s health condition

The vast majority of surveyed students of all fields of study correctly 

answered the question to indicate among those listed, who the doctor 

has the right to provide with the information about the patient’s he-

alth – over 80% of the study population. 

8. Right to view the patient’s medical documentation

In the opinion of students of the surveyed fields of study, the majority 

of responses indicated that the patient, policyholder, Social Security, 

courts, prosecutor’s office, police should have access to medical do-

cumentation kept by the hospital or doctor. Interestingly, as much as 

80% of nursing students and 40% of obstetrics students also indicated 

the employer as the body authorised to view medical documentation.

Discussion and Conclusions

In 2018 Patient’s Ombudsman conducted 1,517 explanatory proce-

edings in individual patient’s cases, including [8]:

• 1,231 proceedings conducted on the basis of personally submitted 

written applications of patients or persons acting on their behalf,

•  286 own-initiative proceedings, including the ones regarding the 

information from the mass media or other public authorities, or-

ganisations and institutions.

A detailed distribution of explanatory proceedings in cases of viola-

tion of patient’s rights in 2016-2018 is presented in Table 9.

In 2018 Patient’ Ombudsman found 459 violations of patient’s rights 

in 332 cases (within one explanatory proceeding compliance with more 

than one patient right has often been studied) [8].

Table 10 presents in detail the subject and scale of the found viola-

tions of patient’s rights in 2014-2018.
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In the subsequent years a slight but continuous increase in the num-

ber of identified violations of patient rights was observed. A particular-

ly noteworthy is the clear increase in violations of the patient’s right to 

provision of health services. Compared to the previous year, this value 

increased by 7%. This is the most frequently violated patient’s right. In 

comparison to previous years the number of recognized irregularities 

in relation to the patient’s right to medical documentation remains at 

the same high level. Similarly, as regards the patient’s right to respect 

for intimacy and dignity. 

However, there was an improvement in the patient’s right to informa-

tion and consent to the provision of health services; compared to 2014, 

the rate of identified violations of this right decreased by 20%. The pre-

sented data indicate that while the observance of the majority of patien-

t’s rights improves, in the case of patient’s right to health services and 

medical documentation we are observing increasing problems with their 

implementation. 

One of the most obvious and still observed reasons for violating pa-

tient’s rights is their ignorance by both the patients themselves and, 

above all, those involved in the process of providing medical services. 

And this even though the issue of knowledge of patient’s rights was ra-

ised from the very beginning, when they appeared in Polish legislation. 

Analysis of the research conducted by both government institutions and 

independent researchers [8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18] the in-

crease of knowledge about patient’s rights can be noted. Unfortunately, 

at the same time a dangerous dependence is seen – while the majority 

of patients and employees declare that they know patient’s rights, this is 

only general knowledge, they are not familiar with the details. It is also 

confirmed by the results of the study “Patient’s rights – Your rights” con-

ducted by Ius Medicinae Foundation (results of the study on the aware-

ness of the existence of patient’s rights in the Polish society in 2013 and 

comparative analysis with the results of the study in 2008. Both studies 

were conducted by Millward Brown). Less than 60% of respondents said 

that they know at least one of patient’s rights – which amounts to about 
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11% of the entire adult population. The most frequently spontaneously 

mentioned patient’s rights were: the right to health services and the ri-

ght to information – indicated by over 40% of respondents. Just over 

20% spontaneously mentioned the right to privacy and confidentiality, 

consent and prevention. The least known patient’s rights are the ones to 

treatment adjusted to the needs, respect for patient’s time, respecting 

quality norms, and to innovations – below 6% of spontaneous indications 

and below 25% of assisted indications [19].

Similar conclusions present the results of the research conducted 

for this study. It was assumed that the field of study affects the level of 

knowledge about patient’s rights. The analysis of results indicated that 

the answers of students of all faculties were similar. The Chi-Square test 

defined the probability coefficient of 0.21. The largest percentage of stu-

dents of all faculties gave subjective answers with very good knowledge 

of patient rights.

The next analysis regarded the sources of knowledge about patient’s 

rights. It was assumed that the sources of knowledge about patient’s ri-

ghts are different for the selected fields of study of the respondents. The 

Chi-Square test performed for verification purposes gave the indicator 

close to zero. 

The last analysis regarded the comparison of knowledge of students 

of different years based on the correctness of substantive answers to qu-

estions about subsequent patient’s rights raised in the survey. It was as-

sumed that student knowledge about patient’s rights does not depend on 

the year of study. For comparative analysis, a multivariate ANOVA test 

was performed. The data met the assumptions of normality of distribu-

tion and uniformity of variance. A probability coefficient of p = 0.94 al-

lowed for the statement of the lack of differences between the answers 

depending on the length of study. In all surveyed students of the selected 

fields of study, the correctness of answers oscillated between 68% – 65%. 

Referring to the substantive path devoted to a given field of study, it 

did not have a significant impact on the results of the research. Accor-

ding to the study plans of the researched fields of study of the Faculty of 
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Health Sciences of the Medical University of Lodz, only the second-year 

students of public health in uniform second-degree studies during clas-

ses in the specialisation „Medical Law in Health Care” had a separate sub-

ject devoted to patient’s rights. In the other ones, there were only single 

lectures within various subjects.

Therefore, there is an urgent need to distinguish a subject related 

to patient’s rights among the subjects taught at the Faculty of Health 

Sciences. Such a need, in the scale of the whole country (not only stu-

dents but also health care employees) was also noticed by other authors 

of research in this field [20, 21] and the Patient’s Ombudsman. He asked 

the President of the Supreme Medical Council to consider the possibi-

lity of expanding the number of lectures devoted to patient’s rights in 

the vocational training program for doctors and other healthcare pro-

fessionals and introducing opportunities for professional development 

of knowledge about patient’s rights within organised forms of postgra-

duate education [8].
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Abstract

Introduction: Veganism is more and more popular in Poland, however, it still 
raises numerous controversies, although many environmental, ethical and nu-
tritional reasons confirm its legitimacy.

Aim: The main purpose of the study was to find out the vegan opinions on the 
social perception of people on a vegan diet.

Material and methods: The survey was conducted among 950 respondents 
from January to June 2019, using the author’s questionnaire containing 
27 questions.

Results: Of all respondents (950 people), almost all, i.e. 93.7% (890 people), 
were women. The subjects were asked to indicate the main reason for choosing 
the vegan diet as a way of eating. The most frequently indicated responses 
were the ethical reasons – 69.1% of respondents (656 persons) and health re-
asons – such an answer was chosen by 47.8% of respondents (454 persons).
Over a half of the respondents, 55.5% (527 people), admitted that they 
had met with uninvited comments on their meal several times, while 11.7% 
(111 people) replied that they met with such comments on a regular basis.
In the group of surveyed vegans, almost half of the respondents, i.e. 46.4% 
(441 people), replied that several times they were a victim of verbal aggression 
due to their diet, while 6.3% of respondents (63 people) met with this pheno-
menon regularly.

Conclusions: According to vegans, social attitudes towards people on a vegan 
diet are unfavourable. Vegans are often perceived through the prism of stereo-
types, which is why they are regularly exposed to unpleasant or even aggressi-
ve behaviour and are forced to argue with the views of others often based on 
false premises.

Key words: vegetarianism, veganism, nutrition, vegan diet
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Introduction

Veganism is getting more and more popular in Poland, however, it still ra-

ises numerous controversies, although many environmental, ethical and 

nutritional reasons confirm its legitimacy. 

Veganism as a diet means excluding all animal products from the 

menu, which is why it is called a plant-based diet.

While vegetarianism is rarely considered a behaviour deviating from 

accepted social norms, veganism in Poland is still considered aberration.

Estimates carried out by the Institute of Agriculture and Food Econo-

mics indicate that the average Pole consumes 40.5 kg of pork, 30 kg of 

poultry and 2.2 kg of beef in a year. Compared to the general consump-

tion of meat in Europe, Poles consume more of it – the average EU citizen 

eats 68.6 kg of meat but consumes several times more beef than people 

living in Poland [1]. 

The described situation may indicate that vegan restaurants are not 

popular in Poland – in fact Warsaw took seventh place in the ranking 

maintained by the Happy Cow website, which registers vegan places 

around the world [2]. Three components were taken into account in the 

ranking: 1 – the number of vegan restaurants within a radius of 8  km 

from the places where they are most concentrated, 2 – the number of 

vegan options in restaurants within a radius of 8 km from the places 

where there is the majority of them, 3 – the general impression of a pro-

vegan initiative. 

In Poland, we observe a regular increase in the number of people dec-

laring vegetarianism and veganism. Such way of eating is particularly po-

pular among young people. The observed trends should translate to the 

increased consumption of vegetables by Poles. However, it turns out to 

be quite the opposite, because the Central Statistical Office data shows 

that vegetable consumption has not increased in the recent years: 2015 

– 8.68 kg, 2016 – 8.59 kg, 2017 – 8.24 kg [3, 4].

Scientific studies indicate that a well-balanced vegan diet is healthy. 

The American Dietetic Association believes the properly balanced ve-

getarian diets (including vegans) are healthy, cover caloric and energy 
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needs, and what is more, they can bring health benefits, especially by 

preventing the occurrence of some diet-related diseases [5]. Scientific 

societies also state that the properly balanced vegan diets can be used at 

any age but emphasise the necessity of special supervision over nutrition 

of children and adolescents [5, 6, 7].

As the results of research conducted at the University of Loma show, 

among people on a plant diet a lower BMI index is observed – such results 

were obtained by scientists from the University of Loma. 71,751 people 

were included in the study: non-vegetarians, semi-vegetarians, pescowe-

getarians, lacto-ovo-vegetarians and vegans. Among vegans compared to 

other groups there was the lowest percentage of overweight and obese 

people, and the highest of people with normal weight; the percentage of 

people on a vegan diet with a normal BMI, i.e. below 25, was 66.9%, there 

was 23.7% of overweight people, while 9.4% of all vegans were obese [8]. 

Studies by other authors indicate that vegetarian and vegan diets effec-

tively reduce the risk of cardiovascular disease, obesity, type II diabetes 

and some types of cancer [5, 9, 10, 11, 12, 13]. 

People on a vegan diet usually consume larger amounts of fiber, ma-

gnesium, folic acid, vitamins C and E, iron or phytochemicals, while con-

suming fewer calories, saturated fat and cholesterol [14]. 

Meta-analyses conducted in Great Britain, the United States, Germa-

ny, the Netherlands and Japan involving 124,706 respondents showed 

that the mortality rate due to cardiovascular diseases in vegetarians 

was 16% lower than in non-vegetarian diets, while the risk of death from 

coronary heart disease was lower by 29%. Cardiovascular diseases risk 

factors: body mass index (BMI), total cholesterol, low density lipoprotein 

(LDL), and apolipoprotein B are lower in vegetarians (especially those on 

a vegan diet) than nonvegetarians [15, 16].

Although vegan diet is healthy, we need to keep in mind that, like any 

other diet, it can take an unhealthy form. An unhealthy vegan diet is one 

where vitamin B12 and D are not supplemented (in the winter months), 

the rules on proper caloric content of meals are not observed, highly pro-

cessed products are consumed, not all nutritional values are provided – 
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these elements, except for cobalamin supplementation, are the determi-

nants of all unhealthy diets.

Vitamin B12 supplementation plays the key role in a healthy and safe 

vegan diet. As indicated by the results of the study, the reserves of vita-

min B12 accumulated in the body are sufficient for 3-6 years, and only 

after this time since the cessation of consumption of animal products, 

symptoms associated with deficiency can be observed [17]. The effect 

of cobalamin deficiency is megaloblastic anaemia – its insufficient sup-

ply leads to impaired production of erythroblasts and their premature 

destruction in the bone marrow; both factors contribute to inefficient 

erythropoiesis. Deficiency of the mentioned vitamin may also lead to 

a disorder in the synthesis of purine bases necessary for the construction 

of DNA, which is manifested in the malfunction of tissues with high cell 

turnover (an example may be the gastrointestinal mucosa), as well as im-

proper myelin transformation and loss of nerve fibres, which in turn leads 

to various ailments from the nervous system [17].

Aim

The main aim of the study was to find out the vegan opinions on the social 

perception of people on a vegan diet. 

Material and methods

The survey was conducted among 950 respondents from January to 

June 2019, using the author’s questionnaire containing 27 multiple 

choice questions: 4 metric questions, 5 general questions and 18 speci-

fic questions. The survey was conducted online using the Google Forms 

questionnaire. The survey questionnaire was disseminated on Internet 

forums devoted to broadly understood vegan topics. The survey was vo-

luntary and anonymous. 950 respondents participated in the survey. The 

data contained in the surveys were entered into the MS Excel spreadshe-

et. In order to develop the collected empirical material, descriptive me-

thods and methods of statistical inference were used. For the description 

of the whole group of examined and subgroups distinguished on the basis 
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of qualitative features, the structure indicators were calculated, which 

were expressed as a percentage [%]. To compare the incidence of parti-

cular categories of quantitative features in the analysed groups, the chi-

-square independence test or chi-square independence test with Yates’s 

correction was used. The results for which the values of the statistics ob-

tained in the conducted tests belonged to the critical area of the relevant 

distribution at the significance level p = 0.05 were considered significant. 

For statistical analysis, STATISTICA version 10.0 was used.

Results

Of all respondents (950 people), almost all, i.e. 93.7% (890 people), were 

women (tab. 1). 

The most numerous group of respondents, i.e. 61.2% (581 people) 

were people aged 19-29. People aged 40 and over accounted for only 

5.3% (51 people) of all respondents (table 1).

In the group of all respondents (950 people) the most represented 

were the respondents with higher education – 458 people, i.e. 48.2%  

(table 1).

The most numerous group among all respondents, i.e. 42.9% (408 

people) were respondents living in very large cities – over 500,000 resi-

dents (table 1).

The subjects were asked to indicate the main reason for choosing ve-

gan diet as a way of eating. The most frequently indicated responses by 

the respondents were ethical reasons – 69.1% of respondents (656 per-

sons), and health reasons – such answer was chosen by 47.8% of respon-

dents (454 persons) (table 2).

Among all respondents (950 people), the largest group – 35.6% 

(338 people), were respondents who declared maintaining the vegan diet 

for over 2 years. The least numerous (7.7%, 73 people) were the respon-

dents who maintained the vegan diet for 1-2 months (table 2).

Rzeźnicki, Religa



129

CC
-B

Y-
SA

 3
.0

PL

Table 1. Respondents’ characteristics

Gender N %

woman 890 93.7

man 60 6.3

total 950 100.0

Age N %

up to 18 161 16.9

19-29 581 61.2

30-39 157 16.5

40-49 47 4.9

50-59 3 0.3

60 years and more 1 0.1

total 950 100.0

Education N %

primary 20 2.1

junior high 109 11.5

basic vocational 11 1.2

secondary 352 37.1

higher 458 48.2

total 950 100.0

Place of residence N %

village 92 9.7 

city to 50,000 residents 158 16.6 

city over 50 to 150,000 residents 125 13.2 

city over 150 to 500,000 residents 167 17.6 

city over 500,000 residents 408 42.9 

total 950 100.0

  

 

Social Reception of People on a Vegan Diet Based on Vegan Declarations
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Table 2. Determinants of the choice of a vegan diet and the duration of maintaining 

a vegan diet by respondents

Reason for choosing a vegan diet 
(multiple choice question)

N % of responses

Ethical reasons 656 69.1

Ecological reasons 380 40.0

Health reasons 454 47.8

Willingness to try a new way of eating 138 14.5

All of the above 180 18.9

Duration of following the vegan diet N %

1-2 months 73 7.7

3-6 months 142 14.9

7-12 months 176 18.5

Over a year to 2 years 221 23.3

Over 2 years 338 35.6

total 950 100.0

Among all respondents the vast majority, i.e. 82.9% (788 people), en-

countered the opinion that their following a vegan diet is only a tempora-

ry whim, a result of a trend (table 3).

The vast majority of respondents, i.e. 85.1% (808 people), met with 

the opinion of their interlocutors that the names of vegan dishes are in-

appropriate because they imitate the names of meat dishes (table 3).

In the group of surveyed vegans, 36.8% of respondents (350 people) 

replied that they regularly meet with the opinions of the public that their 

vegan diet does not provide the right amount of protein (table 3).

Over half of the respondents, 55.5% (527 people), admitted that they 

met with uninvited comments on their meal several times, while 11.7% 

(111 people) replied that they met with such comments on a regular basis 

(table 3). 

Among all respondents 22.9% of vegans (218 people) while ordering 

vegan meals encountered remarks to not flaunt their diet (table 3).
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Table 3. Selected social behaviours in relation to vegans and vegan diet 

declared by respondents

Encountering the opinion that the vegan diet is 
only a temporary whim, the result of a trend

N % 

Yes 788 82.9

No 162 17.1

Total 950 100.0

Encountering the opinion that the names of 
vegan meals (e.g. soy hot dogs, lentil pate) are 
inappropriate because they try to imitate their 
original meat/dairy counterparts

N % 

Yes 808 85.1

No 142 14.9

total 950 100.0

Frequency of opinions that a vegan diet does 
not provide enough protein

N %

Never 60 6.3

Several times 540 56.8

Regularly 350 36.8

total 950 100.0

Frequency of uninvited comments about one’s 
meal (e.g. emphasis of it not being fully nutri-
tious)

N %

Never 312 32.8

Several times 527 55.5

Regularly 111 11.7

total 950 100.0

Frequency of comments not to flaunt one’s diet 
when ordering a vegan meal 

N %

Never 713 75.1

Several times 218 22.9

Regularly 19 2.0

total 950 100.0
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Every fourth respondent (25.4%, 241 people) admitted that they were 

regularly the subject of jokes due to their diet. In the group of women, 

the percentage affected by this behaviour was 26.0% (231 people), while 

in the group of men 16.7% (10 people). The observed differences turned 

out to be statistically significant – chi-square = 8,241; p <0.05 (tab. 4).

In the group of surveyed vegans, almost half of the respondents, i.e. 

46.4% (441 people), replied that several times they were a victim of verbal 

aggression due to their diet, while 6.3% of respondents (63 people) met 

with this phenomenon regularly. Compared with women, men encounte-

red verbal aggression several times more often (51.7% vs 46.1%). The dif-

ferences turned out to be statistically insignificant – p> 0.05 (table 4).

Discussion

Although eating is one of the basic physiological needs and can be regar-

ded as somewhat trivial, it is entangled in a dense network of socio-cul-

tural conditions. Veganism is visible in the construction of individual and 

social identities. However, all vegans cannot be ascribed the same featu-

res or aspirations – although the group is homogeneous from the outside, 

internally different issues (e.g. political, health) divide them.

In this study, the highest percentage of respondents (69.1%) indicated 

the ethical reasons as the main reason for using the vegan diet. Health 

reasons were the second most frequently indicated determinant of the 

vegan diet (47.8%). 

In the study of Śliwińska et al. the respondents on a vegetarian diet 

gave following motivation to use this diet: caring for the well-being of the 

animals (96%), caring for their own health (95%), environmental protec-

tion (74%) disliking/not favouring the taste of meat (74%) [18]. The results 

of the study carried out by Pribis et al. showed that young people (11-20) 

more often choose a plant diet due to ethical and environmental reasons, 

while the older ones (41-60) are motivated by health reasons [19].

The results of own research showed that 42.1% of vegans regularly 

hear comments that they are following an unhealthy diet, and 36.8% that 

it does not provide enough protein. 
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In a study carried out by Śliwińska et al. it was noted that 40% of ve-

getarians and 77% of people on a traditional diet considered vegan diet 

to be not fully nutritious. In the group of non-vegetarians, 58% of the re-

spondents gave protein as an insufficiently supplied ingredient on a ve-

gan diet. 33% of the non-vegetarian group also said that vegan diet sho-

uld not be used by anyone [18]. 

Names of food products that contain the word referring to meat pro-

ducts make potential customers know what form of the product and what 

taste they are dealing with. The above fact makes the use of „meat” terms 

seem helpful to both customers and food producers. From the linguistic 

point of view, the discussed phenomenon is neo-semantisation, i.e. giving 

the existing word in the language a new, additional meaning. Thus, the cu-

tlet, which until now was understood as a flat-shaped piece of meat, can 

also be a vegetable dish, e.g. a cauliflower cutlet.

A study conducted for Ingredient Communications showed that in the 

opinion of 25% of respondents, the „meat” names of plant products, such 

as sausage, steak, burger, are incorrect and inappropriate. In the case of 

vegetarians, the percentage in question was 18%, vegans – 33%, whi-

le in the group of people using the traditional nutrition model – 26%. In 

the case of purchasing decisions, differences in the responses of vegans 

and vegetarians were noted. In the first group, the majority, i.e. 57%, said 

they were less likely to buy a plant product if the packaging was label-

led with the word for meat product, while 49% of vegetarians said they 

were more likely to buy such a product. Nearly 60% of respondents who 

did not mind „meat” terms for plant product indicated that they correctly 

describe the structure and type of the product, while among those su-

rveyed who were opposed to such naming, 60% of them pointed out the 

misleading function of naming [20]. 

In the analysed research the vegans were asked „Have you ever he-

ard that the names of vegan meals (e.g. soy hot dogs, lentil pate) are inap-

propriate, because they try to imitate their original meat/dairy counter-

parts?” The vast majority of the respondents, i.e. 85.1%, confirmed it. 
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Conclusions

1. According to vegans, social attitudes towards people on a vegan 

diet are unfavourable. Vegans are often perceived through the 

prism of stereotypes, which is why they are regularly exposed to 

unpleasant or even aggressive behaviour and are forced to argue 

with the views of others often based on false premises. 

2. It is necessary to intensify the educational activities of the society 

devoted to the principles of healthy eating, types of diets and the 

risks arising from improper nutrition in order to eliminate incor-

rect social attitudes resulting from a lack of knowledge in the area.

3. In the era of growing popularity of veganism in Polish society, the-

re is a need to conduct further, systematic research to observe 

changes in social attitudes towards people on a vegan diet. 
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Abstract

Introduction: Over the past few decades we have seen an increase in the inci-
dence of type 2 diabetes in Poland and around the world. Fighting this disease 
is one of the main tasks of medicine in the 21st century.

Aim: The aim of this study was to describe the impact on the blood sugar le-
vel: physical activity, diabetes and antidiabetic drugs and other medicines and 
what is the ranking of these factors – in order to seek “new procedures” in the 
fight against diabetes. 

Material and methods: The study concerned the period from 2012 to 2017, 
in which the impact of specific procedures used in the treatment of type 2 dia-
betes was analyzed through systematic daily testing of blood sugar levels, and 
the study of glycosylated hemoglobin levels.

Results: It was found that systematic measurements of sugar levels are impor-
tant information for the patient about the proper health behavior of a person 
suffering from type 2 diabetes. A multivariant (comprehensive) treatment is 
the most effective method of lowering blood sugar levels. It was indicated that 
in the fight against type 2 diabetes, it is not enough to have an antidiabetic 
diet, only antidiabetic drugs or only physical activity.
There has been a positive influence of the use of probiotics and vitamins in lo-
wering the blood sugar level not described in the literature so far.

Conclusions: The need to search for epigenetic factors determining the preva-
lence of type 2 diabetes was emphasized, with particular attention to the role 
of probiotics and vitamins.

Key words: prevention, treatment, diabetes, blood sugar, glycosylated haemo-
globin level
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Introduction

Over the few past decades there has been a true explosion in the inciden-

ce of type 2 diabetes. Many specialists claim that fighting diabetes is one 

of the main goals of medicine in the 21st century. Due to the rapid incre-

ase in its incidence, it is justified to use the term “epidemic” in relation to 

type 2 diabetes – despite the fact that it is not a contagious disease. It is 

believed that the rapid increase in incidence of diabetes is related to the 

lifestyle of people around the world, associated mainly with a decrease 

in physical activity and an inappropriate, too caloric diet [1, 2, 3, 4, 5, 6].  

Currently, 68% of US citizens are classified as obese or overweight  

[5, 6]. According to WHO, over 220 million people suffer from type 2 

diabetes. In 2004, type 2 diabetes was the cause of 3.4 million deaths 

and the number of annual deaths caused by diabetes is expected to do-

uble by 2030 [6]. 

The epidemic of diabetes is expensive for both individuals and heal-

thcare systems in individual countries. According to WHO, China alone 

will lose 558 billion dollars between 2006 and 2015 due to diabetes and 

its complications [5]. According to Centers for Disease Control and Pre-

vention (CDC), 25.8 million people in the USA (or 8.3% of the total popu-

lation) suffer from diabetes, while only 18.8 million are diagnosed. More 

than 79 million US citizens were diagnosed with pre-diabetes condition, 

and in 2010 alone 1.9 million new cases of diabetes were diagnosed [7].

Type 2 diabetes is a progressive disease. Initially, slight disturbances 

in the homoeostasis of energy metabolism trigger the mechanism of the 

vicious circle, which results in the development of the disease and its ac-

companying complications, leading to a significant reduction in the qu-

ality of life, disability and death. Due to the availability of blood glucose 

lowering drugs and numerous insulin formulations, the aforementioned 

acute complications of diabetes are not the main cause of mortality for 

those suffering from the disease. The main causes are: late complications 

in blood vessels (micro- and macroangiopathies), which may cause limb 

amputation, heart attack and stroke. Patient treatment is therefore focu-

sed on stopping the development of late complications; the search for an 
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effective method to stop the development of this disease is ongoing [8, 9, 

10, 11, 12].

In patients with diabetes, the risk of heart attack and stroke is 2 to 

4 times higher than in healthy individuals [13].

Numerous research results indicate a positive effect of physical acti-

vity and diabetic diet on the course of the disease [6, 14, 15, 16, 17, 18]. 

New anti-diabetic drugs are being constantly created and introduced; 

however, they are expensive and not all of them are refunded, which is 

a big limitation of their use.

The diabetic prevention – including maintaining normal body mass 

and appropriate, systematically undertaken physical activity and diet – 

is promising, but it is not sufficiently common, and its principles are not 

always observed by patients [19, 20, 21, 22].

The life of a patient with diabetes – especially the insulin therapy – is 

extremely tedious and disruptive –88yg d and it lowers the quality of life. 

Actions are being taken to search for more effective drugs, but also for 

other methods of combating the disease, both in terms of prevention and 

treatment.

This paper presents the results of long-term studies (observations) 

of various therapeutic procedures and their effect on the level of sugar 

in the blood serum. An important premise for conducting an analysis of 

daily tests was the fact that some significant correlations between blood 

sugar levels and treatment procedures were noticed.

The aim of the study

The aim of this study was to describe the effect of various therapeutic 

procedures on sugar levels in blood serum.

Research hypotheses
Based on our own (authors’) observations and information obtained from 

patients treated for diabetes, it was assumed that various types of stan-

dard treatment may be helpful in treating type 2 diabetes.
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Materials and methods

In the years 2012–2017 a population experiment was conducted, accor-

ding to authors’ planned research project. Its aim was to find supportive 

therapeutic methods for non-insulin-dependent diabetes mellitus. The 

experiment was carried out on a doctor diagnosed with type 2 diabetes – 

one of the co-authors of this study. 

During the experiment, the sugar level was measured four times a day: 

on an empty stomach; 2 hours after breakfast; 2 hours after lunch; 2 ho-

urs after dinner.

Sugar levels were measured with the Aceu-Chec Activ glucose meter; 

glycated haemoglobin levels (HbA1c) were measured each time when 

the treatment method changed.

These measurements were performed during two hospital treatments 

(in a diabetology ward) in 2006 and 2007, and during six stays and sana-

torium treatments, as well as during outpatient and home treatment in 

between local treatments.

The procedures which were added to the standard treatment were: 

• Physical activity, which consisted of 2 hours of Nordic walking per day 

and half an hour of stationary bike riding a day, at a moderate pace.

• Rehabilitation treatments, in accordance with the ZUS (Social In-

surance Institution) program.

• The treatment included additionally: probiotic (1 x day), vitamin  

B 
complex

 (3 x 1) and vitamin C
0.5

 (3 x 1).

The preliminary analysis included results from 2,648 blood sugar tests 

and the results of HbA1c tests. To analyse the significance of statistical 

differences, mean values comparison test was used, namely the Student’s  

t test, where p=0.05.

Results. Commentary

Table 1 contains results of blood sugar level tests. The patient used anti-

-diabetic drugs and anti-diabetic diet under hospital control. 

There were no statistically significant differences between 2016 

and 2017 (a, b) regarding blood sugar levels both on an empty sto-
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mach and 2  hours after breakfast, 2 hours after lunch and 2 hours 

after supper.

The levels of glycosylated haemoglobin were lower by 0.11 in 2016 (a) 

and by 0.9 in 2017 (b). The observed differences were not statistically si-

gnificant (p>0.05).

In Table 2, for 2 months the patient undertook systematic physical 

activity – Nordic Walking (2 hours a day) and ½ hour of stationary bike 

riding. The patient was on an anti-diabetic diet and used anti-diabetic 

drugs. Different sugar levels were recorded (on an empty stomach, 2 ho-

urs after dinner and 2 hours after supper): levels were significantly lower 

when the patient undertook physical activity (Nordic Walking for 2 hours 

a day and ½ hour ride on a stationary bike). The biggest differences were 

noted: 2 hours after supper, 2 hours after breakfast, and on an empty sto-

mach; the smallest differences were observed two hours after dinner.

Table 3 presents the results of inclusion of other variables (apart 

from the use of anti-diabetic diet, anti-diabetic drugs and physical ac-

tivity), which differentiated the blood sugar levels, namely: probiotics  

(1 x a day), vitamin B
complex

 (3 x 1), vitamin C
0.5

(3 x a day). It was observed 

that the highest blood sugar levels in 4 tests were accompanied by per-

manent stress and mental depression. The lowest levels were recorded 

when using the probiotics (1 x a day) and vitamin B
c
 (3 x a day).

Table 4 illustrates sugar levels recorded in 4 tests, when the patient 

used only diet, only physical activity and only drugs. It was found that the 

use of only physical activity and only anti-diabetic drugs resulted in the 

lowest reduction of sugar levels. However, only the anti-diabetic diet and 

only anti-diabetic drugs had a similar effect on the sugar level. Difference 

between ‘only physical activity’ and ‘only diet’ was statistically significant 

(p<0.05), as well as ‘only physical activity’ and ‘the use of anti-diabetic 

drugs’ (p<0.05).

Table 5 presents the effect of using probiotics, vitamin C, vitamin 
c
, 

physical activity, anti-diabetic drugs and no diet during a 2-month period.

Table 6 presents the effect of using probiotics, vitamin C, vitamin 
c
, 

physical activity, anti-diabetic drugs and diet during a 2-month period. 
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There was a slight decrease in sugar level in blood serum compared to 

Table 5, but it was not statistically significant (p>0,05). However, the use 

of probiotics, vitamin C, vitamin B
2
 and anti-diabetic diet resulted in a si-

gnificant decrease in sugar levels (to normal values).

Table 7 presents sugar levels in blood serum measured 4 times a day 

during stays (from 2012 to 2017, in sanatoria), using anti-diabetic diet, 

anti-diabetic drugs and intense physical exercise. Differences in the su-

gar level between individual stays in the sanatorium were statistically in-

significant (p>0.05). All of them exceeded acceptable standards. Adding 

probiotics and vitamins (C and B) to the treatment caused the lowest blo-

od sugar levels.
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Discussion

Undoubtedly, the anti-diabetic diet, physical activity and anti-diabetic 

drugs are widely recommended for patients with type 2 diabetes [5, 6, 

14]. However, many diabetic patients use either only drugs or only diet 

and few patients take up physical activity [6].

Diabetes patients either do not fully believe in the need for such tre-

atment or do not have enough knowledge; effective drugs are difficult to 

access, and the lack of refunds makes them very expensive [19].

Scientists are constantly looking for new drugs and new methods for 

treating patients with diabetes. It is also made possible by observing pa-

tients, analysing their feedback and doubts [2.5].

The problem of effective prevention and treatment of diabetes is 

extremely poignant. Treatment of the consequences of diabetes is very 

expensive and not very effective. Therefore, gathering data, patient fe-

edback, or the use of specific methods or procedures which are not very 

common is extremely important for the fight against diabetes [20].

Thus, it is still important to pay special attention to the implementa-

tion of a proper diabetic diet and physical activity.

Numerous studies indicate a resignation from percentage norms for 

carbohydrate, i.e. 40-50% of the energy value of the diet. The rationale 

behind this change is the lack of sufficient scientific evidence to determi-

ne the optimal amount of carbohydrates in the diet of a diabetic patient. 

Experts believe that the supply of calories provided in the form of carbo-

hydrates should be broadly individualized (which is similar to the recom-

mendations of other societies, such as the American Diabetes Association) 

[7]. Weight loss may be achieved using diets with reduced caloric content 

and various proportions of macro-elements (proteins, fats, carbohydrates). 

Depending on the individual preferences of patients, prevention and treat-

ment of diabetes may use the following diets: Mediterranean, DASH (Die-

tary Approaches to Stop Hypertension), vegetarian or vegan, low-fat or 

low-carbohydrate. Despite the different views on the ideal proportions of 

macro-nutrients, the golden mean for the treatment of diabetes in patients 

requiring weight reduction remains a diet with reduced carbohydrate con-
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tent. The main source of carbohydrates should be products with a glyca-

emic index <55 IG. In terms of salt intake, a general recommendation of up 

to 6g/day was left without restrictions for people with moderate hyperten-

sion and diabetic kidney disease [6, 21, 22, 23, 24].

The Polish Diabetes Association (PTD) emphasizes in its recommen-

dations the huge role of physical exercise in the overall treatment of dia-

betes [16, 17, 18]. The overall fitness of the patient and accompanying 

diseases should be determined. Open-air exercises with a slow start and 

slow finish are especially recommended, as well as avoidance of exercises 

that cause tension and shortness of breath. The most appropriate form 

of activity in patients with type 2 diabetes aged 65+ and/or overweight 

is fast walking (up to shortness of breath), 3-5 times a week (approx. 

150  minutes per week). Adequate physical activity for people with dia-

betes and overweight/obesity at any age is ‘Nordic walking’. Individuals 

without significant contraindications, especially younger ones, should be 

encouraged to take up high-intensity physical activity, including sports. 

Such patients require additional education regarding the glycaemic ef-

fect caused by various types of physical activity (e.g. oxygen, resistance, 

interval exercises) [7, 14, 24, 25, 26, 27].

It is still unclear whether or not the use of, for example, diabetic diet is 

more important than the use of physical activity, and whether mere use 

of drugs is sufficient. Patient knowledge is insufficient in this regard. 

In another publication, the authors [28] confirmed the need to look 

for other therapeutic procedures than the standard ones, and indicated 

the effectiveness of probiotics and physical activity – which significantly 

improved the quality of life of patients with type 2 diabetes. The health 

benefits related to the use of probiotics were – according to the resear-

chers – significant, such as the elimination of the lactose intolerance ef-

fect through the bacterial β-galactosidase’s impact on lactose [29].

Own (authors’) observation, meticulous and professional conduct du-

ring the long-term experiment presented in this paper may encourage si-

milar analyses aimed at facilitating the lives of people with diabetes and 

improving the quality of their lives [29, 30, 31, 32].
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Conclusions

Following detailed observations and analyses, the collected data allows 

us to provide some insights regarding the conditions of blood sugar le-

vels, namely:

1. Systematic tests of sugar levels (4 x a day) are important feedback 

to guide the health behaviour of a person suffering from diabetes.

2. Multivariant treatment procedures effectively lower sugar level in 

blood serum. 

• Not only the diet, anti-diabetes drugs or physical activity are 

beneficial; so are probiotics and vitamins C and B. 

3. There is a need for further epidemiological and clinical studies 

and observations in order to search for epigenetic factors which 

determine the incidence, prevention and treatment of type 2 dia-

betes, with particular emphasis on the role of probiotics and vita-

mins B
c
 and C.

4. The study results confirmed the research hypothesis which assu-

med the existence of various non-standard therapeutic methods 

in the treatment of diabetes.
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Abstract

The role of satisfaction with job as a factor of satisfaction with life was the 
main aim of this research. Data from 148 employees were collected. They were 
studying and working simultaneously. The research also contains other factors 
as partners relationships, some of personal resources as self-efficacy, the domi-
nant mood and Causative and Community Orientations. Regardless of gender, 
age and family situation the main predictors of life satisfaction  turned out to 
be self-assessment and job satisfaction.

Key words: life satisfaction,  job satisfaction, causative orientation,  communi-
ty orientation, self-assessment, self-efficacy
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Introduction 

One of the more and more frequent phenomena observed in the socie-

ty’s activities is undertaking studies or post-graduate training courses in 

order to obtain new knowledge, skills and professional perspectives ho-

ping to achieve more satisfying job position, higher income, or personal 

growth. The most generally undertaken educational activity is to affect 

the quality and satisfaction with life understood by Czapiński as „emo-

tional and/or cognitive balance of life in the dimension valuing good-bad, 

pleasant-unpleasant” [2, p. 25]. According to Zalewska [2], satisfaction 

with life remains in a close, but ambiguous relationship with satisfaction 

wiht life and means a well-thought-out overall assessment based on co-

gnitive processes, reflection on one’s life, and value judgements. E. Die-

ner [3] recognises satisfaction with life as the result of an individual com-

paring their life situation with the standards they adopted. 

An important component of human activity realised over many years 

of life is work. Its effect is to secure existence, but also to ensure the po-

ssibility of realising individual predispositions, abilities, sometimes an 

important element of self-realisation, as well as a plane of social rela-

tions. An important factor affecting the quality of life is job satisfaction. 

It is a cognitive work evaluation, expressed in the form of value-cogniti-

ve judgements, referring to overall job satisfaction (assessment of work 

as a whole) or satisfaction with individual work components, e.g. work 

content or colleagues [2]. Among the important individual factors deter-

mining job satisfaction are age – there is an increase in satisfaction with 

age. According to Helen Bee [5], professional satisfaction reaches the hi-

ghest level in the period of average adulthood, which is associated with 

professional experience and the pursuit of work relevance, i.e. a greater 

matching of work abilities and requirements, which results in higher sa-

tisfaction. The family environment is also an important factor determi-

ning job satisfaction. Employees who experience an intense conflict of 

professional and family roles reveal less job satisfaction. This is confir-

med by studies by Zalewska [6] and Lubrańska [7].  

Predictors of Satisfaction with Life among People Working and Studying Extramural...



160

CC
-B

Y-
SA

 3
.0

PL

Aim of the research 

The main aim of this research was to investigate what factors serve as 

predictors of satisfaction with life. In general, it is believed that the level 

of satisfaction with life depends mostly on the conditions of existence and 

events in life. However, numerous studies by Czapiński [1] and Diener [4] 

indicate a short term effect of these factors and a significant relation be-

tween satisfaction with life and certain individual properties of a person, 

genetically determined or arising in the course of life.  The former includes 

personality variables, e.g. extroversion expressed by the individual’s need 

for relationships with others and skilful coping in them. Another impor-

tant resource, based on predispositions acquired in the course of life, is 

a sense of self-efficacy. These variables are treated as individual’s reso-

urces. According to the individual and social orientation [8], each person 

strives for efficacy, that is effectiveness in meeting their needs, possibili-

ties and ambitions, but also, in accordance with the community orienta-

tion for the close ones, the satisfying relations with certain people.  

The presented research includes three groups of variables hypothe-

tically affecting positively or inhibiting the sense of satisfaction with life. 

These are: selected individual resources, social relations and indicator 

of self-efficacy. In adult life, an important manifestation of efficacy is job 

satisfaction due to the fact that it is an indicator of the relationship be-

tween individual possibilities and their optimal implementation available 

during work to varying degrees. The mobilising roles of job satisfaction 

are indicated, among others, by Łaguna’s research [9]. 

According to Zalewska [6], job satisfaction evaluation is based on 

cognitive processes using thoughts and assessments regarding various 

aspects of our intrapsychic functioning (easy or difficult, interesting, en-

gaging or boring, giving joy or anxiety) and interpersonal (relationships 

with other employees, comparison ).

Subjects of the research 

The presented research was conducted among students of various extra-

mural studies of University of Social Sciences. The original group consi-
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sted of 148 people, including 90 women and 58 men. Due to the signifi-

cant dominance of young people, i.e. less than 30 years old, it was decided 

to perform a comparative analysis within two relatively homogeneous 

age groups.  The first group consisted of young people aged 19-28, the 

second group was aged 29 to 54.  Distinguishing the above-mentioned 

groups was dictated by the age of the respondents, but also their speci-

ficity. The younger of these groups was characterized by three common 

parameters: work, most often taken up recently, undertaking extramural 

studies suggesting the need to obtain greater professional skills, or plans 

for radical change of professional functions as well as young age and ma-

rital status (maiden/bachelor), which allows to conclude about relative-

ly initial experience in the field of partnerships. This group consisted of 

112 people, including 71 women and 41 men, only 6 women and 1 man 

in this group were in a relationship and only 4 people reported having 

a child. To sum up the presented data, this group was young, with no fami-

ly obligations, all people had secondary education and worked. The ave-

rage seniority was 3 years, s = 2.23.  

The older group was varied in age, average age was 36.5, s = 6.5. This 

group included 19 women and 17 men, marital status: 16 singles, 17 in 

a relationship, 3 people after divorce. 23 people were parents. Work 

experience on average, 14.1 years, s = 7.6. 

Methods 

The following methods were used in the research:

Causative and community orientation by Bogdan Wojciszke. It con-

tains 30 adjectives that identify causative or community properties. The 

task of the respondents is to determine to what extent a given feature 

characterises them using a seven-point scale. 

GSES – Generalized Self Efficiency Scale by R. Schwarzer and M. Je-

rusalem in the Polish adaptation of Z. Juczyński. The scale consists of 

10 statements comprising one factor. It measures the strength of an in-

dividual’s general belief in the effectiveness of dealing with difficult situ-

ations and obstacles. It has high statistical accuracy parameters. 

Predictors of Satisfaction with Life among People Working and Studying Extramural...



162

CC
-B

Y-
SA

 3
.0

PL

Satisfaction with Life Scale (SWLS) created by E. Diener, R. A. Emmons, 

R. J. Larson, S. Griffin. Adaptation: Z. Juczyński.  The scale contains 5 sta-

tements and a seven-point scale for their assessment by the examined 

person. It provides information about cognitive satisfaction assessment.

Satisfaction with Work Scale (SWS) by Anna Zalewska. Similar in form 

to SWLS. It provides information about the cognitive assessment of job 

satisfaction. 

PFB Partner Relations Questionnaire (Partnerschaftsfragebogen) by 

Kurt Hahlweg (1996), which is used to diagnose the quality of relations 

between partners in relationships. The questionnaire contains 30 state-

ments and covers three scales: mutual communication (MC), intimacy (I) 

and behavior in a quarrel (Q). Each scale contains 10 questions. 

The Watson Scale for testing positive and negative moods. It contains 

20 words describing different feelings. The task of the examined person 

is to determine the intensity of experienced emotions using a five-degree 

scale containing the possibilities from none or slightly to exceptionally.

 I scale – prepared for the use of the reported research. The self-asses-

sment contains 8 statements regarding health, skills, self-confidence and 

assessment of one’s life choices. The answers contain four options, from 

definitely dissatisfied to definitely satisfied.  

Work-Family and Family-Work Conflict Scale, in the Polish adapta-

tion of A. Zalewska. The scale consists of 10 items, 5 of which relate to 

the two types of conflict mentioned above. The answers are marked on 

7-step scale (from 1 – strongly disagree, to 7 – strongly agree)

 Material analysis

The methods described above used in the study belong to three categories 

of variables, which hypothetically remain in relation to satisfaction with life.

Personality resources are: causative orientation, self-efficacy, pre-

disposition to experiencing a positive or negative mood, perception and 

self-assessment (I variable). 

Relationships with other people: the scale of partner relations (com-

munication, intimacy, quarrels), community orientation. 

Golińska
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Work-related: job satisfaction, work-family and family-work conflict.

The study groups were initially checked for similarities, taking into ac-

count within each of them the specificity of women and men. There were 

some differences in the „young” group:  job satisfaction among women 

amounted to x = 23.4 and was significantly higher than among men: 

x = 20.7, F = 3.99 p = .048.

Men more often than women indicated that they perceive family 

expectations as an obstacle to professional activity 

K 16.89 <M 20.15 F = 17, 175 p = 000.

 They also assessed the level of quarrels in partner relations as signifi-

cantly higher compared to women 

K x = 16.89 <M x = 20.15\ F = 17.175 p = 000. 

Finally, men had a more positive mood. 

In group II (older age) there were no significant differences when com-

paring men and women. 

Table 1. Relationships between satisfaction with life and other variables, including gen-

der and groups. Spearmann correlation coefficient

Satisfaction with life 

Group 1 women
Group 1 

men 
Group 2

Both groups 
sum 

Satisfaction with work .416** .504** .485** .460**

Sense of self-efficacy .283**

Causative orientation .330** .255*

Community orientation 

Relationships communication .217* .186*

Relationships intimacy .135*

Relationships quarrels -.235* -.248 -.361* -.273**
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The specificity of the presented research is based on the common 

experience associated with the fact that despite work the subjects simul-

taneously started studying and therefore their current job satisfaction is 

insufficient. The specificity of the group described above suggests that:

1. Satisfaction with life is significantly related to job satisfaction

2. The role of job satisfaction is modified as the family ties and obli-

gations increase (in this respect both groups differ significantly).

3. Predictors of life satisfaction are personality resources, i.e. a posi-

tive assessment of one’s own abilities expressed in the I variable, 

predispositions associated with the dominant mood, causative 

orientation and a sense of self-efficacy.   

The basic method for identifying the significance of relationships be-

tween the impact of the studied independent variables on life satisfac-

tion is multiple linear regression using stepwise analysis. This method 

was used to define predictors within each of the research groups. The 

research was conducted separately with women and men due to the pre-

viously noted differences in the level of some of the variables treated as 

independent variables. 

The basic predictors of satisfaction with life are job satisfaction and 

self-perception, i.e. I. This system repeats in both groups and does not de-

pend on gender. In the group of examined women of older age and with 

longer professional experience, there is a variable regarding community 

orientation, i.e. mindfulness and attributing importance to relationships 

mainly with close relatives as a predictor of satisfaction with life. Men 

also have a trace predictor resulting from mood as a factor that positively 

(positive mood) or negatively (negative mood) affects the sense of satis-

faction with life.

Hypothesis 1 was confirmed.
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The next hypothesis contained the supposition of an increase in the 

predictor’s strength related to job satisfaction when comparing both stu-

dy groups. The change, although insignificant, is towards the strength of 

this predictor, while the influence of relationships with the loved ones di-

sappears. In the younger group the factor „quarreks” in relationships ap-

peared as a factor reducing life satisfaction, in the older group its impact 

is not noticeable. Perhaps this is a consequence of adapting with age to 

the variability of relationships with the loved ones or increasing toleran-

ce, which resulted in minimising the impact of this variable on the sense 

of satisfaction with life.  

The last, third, hypothesis assumed that the satisfaction with life also 

depends on the varied susceptibility to experiencing a positive or nega-

tive mood dominating in personality, focus on causative orientation and 

a sense of self-efficacy. Although the relationship between life satisfac-

tion and the above variables is important, their role as predictors has not 

been confirmed. 

Discussion of results 

The conducted research raises a number of additional questions. The ab-

sence of predictors of self-efficacy is surprising, although the increase in 

this variable is significant when comparing older and younger people. It 

may be that the impact of this variable falls within the global result of self-

-perception and self-assessment (I variable) as an assessment of the de-

gree of satisfaction with self-trust and self-confidence. A particularly inte-

resting arrangement of the role of job satisfaction in life satisfaction would 

be to check the predictors in the group of people who take maximising the-

ir professional effectiveness without the intention of changing jobs. A gro-

up of young people who are new to work, most likely, are barely looking for 

a position to implement their usually just realized or acquired resources. 

They are only building the sense of self-efficacy. On the other hand, in the 

group of older people, the vast majority of respondents undertake studies 

in a field different from their professional activity, which suggests that they 

are consciously looking for a way to fulfil their professional preferences.  
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Also, the anonymity of the research is a factor conducive to a certain 

reflectionlessness when completing the tests, which on the one hand is 

a condition of increasing safety but also reduces the involvement of re-

sponders. The described research should be treated as significant empiri-

cal preparation for in-depth analysis of the problem .
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