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Preface
Colleagues, Readers, 
Authors, Reviewers, 
Members of the Scientific Committee, 
Thematic Editors, 
Members of the Editorial Board,

Issue 03/2018 of Family Medicine & Primary Care Review, which you are now 
reading, is the result of many months of work with authors and reviewers, and of the 
effort of the Thematic Editors, the Editorial Team, and our publisher, Continuo. You 
will notice a systematic increase in the scientific quality and international character 
of the articles in our quarterly. It is thus no accident that our Index Copernicus Value 
is higher than a year ago (ICV: 124.24). The work published in our recent issues also 

demonstrates that health research is essential in primary health care, and that the scientific evidence it generates 
can be implemented and used in everyday practice. Primary health care team members are becoming advo-
cates, not only of their patients, but also of their patients’ families (including informal caregivers), are modeling 
the local community, and are acting as stakeholders in current health policies. This is a modern image of fam-
ily medicine that has a number of dimensions, regardless of the capacity of each European country, or of the 
world, to affect global decisions in the health care system as a whole. On account of the increasing awareness 
of the importance of proactively integrating patients into the processes of care, connecting to local communities, 
and emphasizing the need for care in nonclinical constituents, we are seeing changes in health care, in which 
patients and their families are now partners. This is reflected in the current issue of Family Medicine & Primary 
Care Review. Yet let us not forget that issues concerning the collection of data and evidence, as well as increased 
numbers of family doctors in the system, improves the outcomes for patients. I thank all our Authors, Reviewers, 
Thematic Editors, Members of the Editorial Committee and our publisher, Continuo, for their tremendous efforts 
and the time they have spent in recent months, resulting in this issue, which highlights the importance of inter-
disciplinarity and confirms that family medicine ought to be understood as the basis of the health care system, 
and should become an academic, scientific, and medical specialty with its own educational content, research, 
evidence-base, and clinical activity, targeted at primary health care. 

In our original articles, we present the prevalence of allergy in children with adenoid hypertrophy and otitis 
media with effusion admitted to the Department of Pediatric Otolaryngology in Poznan; rhinoscopy assisted 
lacrimal probing – minimal invasive and effective therapeutic option for children with congenital nasolacrimal 
duct obstruction; orbital complications of acute rhinosinusitis in children: a retrospective review of 33 patients; 
acute mastoiditis, a severe complication of acute otitis media in children – prevalence, diagnosis and treatment; 
prevalence of selected mental disorders among graduation class adolescents: data from a screening study;  as-
sessment of anthropometric measurements in diagnosis and monitoring of excessive body weight in children; 
influenza vaccine efficacy in patients aged 60–75 years in the 2016/2017 season; satisfaction with life scale 
analyses among healthy people, people with noncommunicable diseases and people with disabilities; who 
do type 2 diabetics inform about their own illness; effect of whole body cryotherapy treatments on antioxidant 
enzyme activity and biochemical parameters in patients with multiple sclerosis; Polish e-cigarettes: users rea-
sons to start vaping – a survey of 1142 Polish vapers; forced prolonged hospital stays as a manifestation of the 
dysfunction of the Polish long-term care system; the effect of modern medical technology on the availability and 
cost of cataract treatment in older patients; years of life lost due to colorectal cancer in Poland between 2000 
and 2014 according to voivodeships.

Among the review papers in this issue, we included articles on systemic aspects of securing the health safety 
of the elderly and fostering digital literacy in the elderly as a means to secure their health needs and human rights 
in the reality of the twenty-first century.

I encourage you to familiarize yourself in the CME section with the recommendations of the Polish Society of 
Physiotherapy, Polish Society of Family Medicine and the College of Family Physicians in Poland in the scope 
of physiotherapy in the painful shoulder syndrome in primary healthcare and the article on the family doctor in 
the jurisprudence of medical disciplinary boards. 

I encourage all our readers to submit your own research projects and to stay in touch with the Editorial Board 
of FM&PCR. Any of our Thematic Editors and Members of the Editorial Board will be happy to assist you in the 
stages of submitting publications through the FM&PCR Editorial System, as well as during the review process 
and revisions. I invite you to meet with members of the Editorial Board at the Polish Society of Family Medicine, 
which can be found at conferences and congresses, as well as at the stand of Continuo, which you will see 
during meetings throughout Poland. On behalf of the Editorial Committee, I welcome all participants of the 7th 
Congress of the Polish Society of Family Medicine to Wrocław (12–14 October 2018). I hope that the presenta-
tions and discussions at the Congress will inspire you to start work on articles for our quarterly. On the occasion 
of the new academic year, and on behalf of all at Family Medicine & Primary Care Review, I wish you the best 
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of luck with your scientific plans that will bring benefit to the field of family medicine, challenges that bring 
fulfillment, and success in realizing research projects involving real family medicine, the results of which will 
appear in the pages of FM&PCR. 

Donata Kurpas, MD, PhD, Associate Professor
Wroclaw Medical University 

Editor-in-Chief 
Family Medicine & Primary Care Review



ORIGINAL PAPERS

Family Medicine & Primary Care Review 2018; 20(3): 205–209

© Copyright by Wydawnictwo Continuo

doi: 10.5114/fmpcr.2017.65084

Prevalence of allergy in children with adenoid hypertrophy  
and otitis media with effusion admitted to the Department  
of Pediatric Otolaryngology in Poznan
Paulina AdamczykA, B, D, E, F, Beata PucherA, B, E, Magdalena PrauzińskaB,  
Agata Kałużna-MłynarczykA, B, Michał KotowskiB, Jarosław SzydłowskiA, D, E

Pediatric Otolaryngology Department, Poznan University of Medical Sciences, Poland

A – Study Design, B – Data Collection, C – Statistical Analysis, D – Data Interpretation, E – Manuscript Preparation, F – Literature 
Search, G – Funds Collection

Background. Allergic diseases are the most common chronic illnesses in children. It is said that patients with allergy more 
often suffer from adenoid hypertrophy and otitis media with effusion than non-allergic patients.
Objectives. To estabilish the prevalence of allergy in children with adenoid hypertrophy with or without otitis media with effusion 
(OME) admitted to the Department of Pediatric Otolaryngology in Poznan between 05.2017 and 05.2018 and to check if allergy affects 
the incidence of OME and adenoid hypertrophy.
Material and methods. Each patient admitted for adenoidecomy or tympanostomy tube placement or both was carefully interviewed 
to check if they suffered from allergic diseases. In every patient with OME, a preoperative tympanometry and pure tone audiogram or 
otoacoustic emission was performed. The data was analyzed statistically. The chi-square test was used, with a p value < 0.05.
Results. 153 patients aged 2 to 16 years (68 girls and 85 boys) were admitted to the Poznan Pediatric Otolaryngology Department be-
tween 05.2017 and 05.2018. The children were divided in to three age subgroups. 16.9% of children undergoing adenoidectomy and 
17.4% of children undergoing adenoidectomy with tympanostomy tube placement suffered from allergic disease. Allergy did not affect 
the incidence of OME or adenoid hypertrophy, but this finding was not statistically significant. OME diagnosis and ear tube placement 
was statistically more often seen in boys (p = 0.02, chi2 = 5.39).
Conclusions. Prevalence of allergy was higher in boys and they had more often ear tubes placement performed. That difference was 
statistically significant. Allergy in our study group did not influence the prevalence of OME, nor the adenoid hypertrophy.
Key words: hypersensitivity, adenoids, otitis media with effusion.
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Background

Allergic diseases are the most common chronic condition in 
children in Poland. It is said that 11% of children and 17% of 
adolescents in the Polish population suffer from allergy [1]. It 
is estimated that children with allergy are more susceptible to 
either acute otitis media (AOM) or otitis media with effusion 
(OME) [2]. There are various factors contributing to this. Firstly, 
the Eustachian tube, the structure responsible for equalizing 
middle ear pressure, might become mechanically blocked by 
enlarged adenoid or swollen nasal mucosa. Such an obstruc-
tion may result in poor ear ventilation. In patients with allergic 
rhinitis (AR), the nasal mucosa is swollen, causing Eustachian 
tube dysfunction, which eventually leads to otitis media with 
effusion [2]. Adenoid hypertrophy may also cause Eustachian 
tube blockage and subsequently lead to the same condition. Ac-
cording to literature, children with allergic diseases more often 
suffer from adenoid hypertrophy than other children [3]. 

Another explanation for the connection between a higher 
rate of OME and adenoid hypertrophy in children with coexist-
ing allergic diseases may lay in the pathophysiology of allergy. 

It is said that the inflammation mediators found in ear exu-
dates from allergic patients are similar to those found in the late 
phase of an allergic response. Moreover, the mucosa found in 
middle ear emerges from the same ectoderm as the rest of the 

mucosa of the respiratory system [4]. This means the middle ear 
is capable of an allergic response and may be treated as a com-
partment of the “united airway” [4, 5]. Summarizing, it behaves 
similarly to any other part of the respiratory tract in allergic pa-
tients, where the inflammatory response leads to swelling and 
obstruction [5].

OME is one of the most common conditions in the pedi-
atric population, where non-purulent fluid is retained behind 
the tympanic membrane in the middle ear, causing conductive 
hearing loss. If such a condition persists, especially in younger 
children, this may lead to a delay in speech development [6]. 
OME might be called a silent disease, as it rarely presents visible 
symptoms, and due to this, it might be a challenge to diagnose. 
The symptoms vary depending on the child’s age. This could be 
an impression of a full ear, tinnitus or autophony, but in younger 
children, the only sign of hearing impairment might be poor 
concentration or worsening of the child’s behavior [7]. In Po-
land, the occurrence of temporary or permanent hearing loss of 
mild or moderate severity can be seen in 3.4% of children from 
primary school and 0.6% of middle school students [8]. The 
etiology of OME is multifactorial, and there are various factors 
influencing it, such as the male sex, craniofacial abnormalities, 
school attendance, exposure to tobacco smoke [9]. The allergy 
and its increased incidence in OME or adenoid hypertrophy re-
mains disputed, and many studies are now being conducted to 
establish the relationship between these entities. 
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Objectives

Establishing the prevalence of allergic diseases in children 
with adenoid hypertrophy with or without otitis media with ef-
fusion admitted to the Department of Pediatric Otolaryngology 
in Poznan between 05.2017 and 05.2018. Checking if allergy af-
fects the incidence of OME or adenoid hypertrophy and veri-
fying weather allergy influences the incidence of OME and ad-
enoid hypertrophy. 

Material and methods 

Study design, setting and participants

This research was a  cross-sectional study concerning chil-
dren with adenoid hypertrophy or OME or both. The study 
was conducted at the Pediatric Otolaryngology Department in 
Poznan, Poland, between 05.2017 and 05.2018. Each patient 
admitted to the hospital for adenoidectomy or tympanostomy 
tube placement was carefully interviewed for any history of al-
lergic diseases. Patients were assigned to the allergic patient 
group only if asthma, allergic rhinitis or atopy was diagnosed 
and treated by an Allergist and the patient had either positive 
skin or blood test results or a copy of his/her history with diag-
noses and treatment. At admission, at full ENT examination by 
a physician was conducted, and a hearing test was performed. 
Each patient with OME was examined using a  portable tym-
panometer, was carried out/performed depending on the pa-
tient’s age or cooperation level. 

The research was carried out in accordance with the ethical 
principles of scientific research, the Declaration of Helsinki, as 
well as the Ethical Code of the Polish Academy of Science. 

Statistical methods

The results obtained were analyzed statistically. The chi- 
-square test was used, with a p value < 0.05.

Results

153 patients aged 2 to 16 years (68 girls and 85 boys) 
were admitted to the Pozan Pediatric Otolaryngology Depart-
ment between 05.2017 and 05.2018. 62 children applied for 
adenoidectomy with tympanostomy tube placement, 83 only 
for adenoidectomy and 8 only for tympanostomy tube place-
ment. The children under study were in pre-school or school 
age, from 2 to 17 years old (Me (Q25–Q75) = 6(5–8)). They were 
divided according to age into three subgroups: below 7 years 
= preschool children, n = 87 (37 girls, 50 boys); younger school 
children, aged 7 to 9 years, n = 52 (28 girls, 24 boys), and elder 
school children, aged 9 to 17 years, n = 14 (3 girls, 11 boys). No 
differences were found between the age groups concerning sex 
(chi-square test non-significant) (Table 1).

11 patients were referred only for an adenoidectomy, but 
the hearing test and the interview revealed hearing impairment, 
and they were eventually were diagnosed with otitis media with 
effusion and underwent tympanostomy tube placement. 

8 patients were referred to tympanostomy tube placement 
with adenoidectomy but had good hearing test results upon 
admission, and in these patients, only an adenoidectomy was 
eventually performed. 25 patients had a history of allergic dis-
ease. From this group, 11 patients were referred to the hospital 
because of OME, and 14 only due to adenoid hypertrophy and 
frequent upper respiratory system infections. From these pa-
tients, 7 were female, and 18 were male (Figure 1).

Our data shows that 16.9% of children undergoing adenoid-
ectomy and 17.4% of children undergoing adenoidectomy with 
tympanostomy tube placement suffered from allergic disease 
(Table 2, Figure 2).

Table 1. Differences in investigated clinical parameters accord-
ing to the sex of children.  
The chi-square test was used, p < 0.05
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Right ear
pure tone
audiogram

correct 37 9 ns

incorrect 16 5

Left ear
pure tone
audiogram

correct 33 7 ns

incorrect 18 6

Adenotomy yes 123 22 ns
no 5 3

Confirmed 
OME
diagnosis

yes 59 11 ns

no 69 14

Ear tube 
placement

yes 59 11 ns
no 69 14

Initial OME 
diagnosis

yes 65 14 ns
no 63 11

Table 2. Differences in investigated clinical parameters accord-
ing to confirmed allergic conditions in the investigated children. 
The chi-square test was used, p < 0.05
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Allergy yes 7 18 ns
no 61 67

Right ear
pure tone 
audiometry

correct 19 27 ns

incorrect 11 10

Left ear
pure tone 
audiometry

correct 18 22 ns

incorrect 10 14

Adenotomy yes 66 79 ns
no 2 6

Confirmed 
OME
diagnosis

yes 24 46 5.39; p = 0.020

no 44 39

Ear tube 
placement

yes 24 46 5.39; p = 0.020
no 44 39

Initial OME
diagnosis

yes 29 50 3.96; p = 0.047
no 39 35

From 62 patients with an initial diagnosis of OME, 30 had 
type B tympanogram bilaterally, 6 had type C tympanogram bi-
laterally, and 4 had type A tympanogram bilaterally. 3 patients 
had type C tympanogram in one ear and type A  in another,  
5 patients had type B tympanogram in one ear and A  in an-
other, and 11 patients had type B tympanogram in one ear 
and type C tympanogram in another. 3 patients presented with 
their own hearing test results, and they were not eligible for 
this research (Figure 3). 
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unit. It is estimated that more than 50% of children in their first 
year of life will experience OME. Most of these children will re-
cover spontaneously within 3 months and not require any medi-
cal treatment. However, in up to 10% of these children, the exu-
dates will last for a year or even longer [10]. According to OME 
treatment guidelines, in such cases, ear grommet insertion is 
the only advised therapy [11]. Tympanostomy tubes are small 
canals inserted in the tympanic membrane that equalize middle 
ear pressure. However, in allergic patients or in those with an 
enlarged adenoid, ventilation tube insertion seems to be less 
effective than in non-allergic patients, and recurrences of OME 
are more often present [12].

There are many factors predisposing to OME, yet allergy is 
one of the most disputed. In many studies conducted over the 
last few years, the relationship between allergic diseases and 
increased susceptibility to OME was highlighted. Kwon et al. es-
tablished that the incidence of OME is much higher in children 
with allergic rhinitis (31%) than in the control group (16%). They 
also stated that adenoid hypertrophy was greater in children 
with comorbid allergy [13].

Moreover, in Japan, Tomonaga et al. estimated that 50% of 
children with OME included in the study had allergic rhinitis, 
and 21% of patients with allergic rhinitis had OME [14].

The susceptibility to allergy seems to be even higher in Sicil-
ian children. Martines et al. calculated that 62.9% of children 
with positive skin tests suffered from OME [15]. This finding 
might be very important when it comes to OME treatment: an 
adequately controlled inflammatory response with proper phar-
macological therapy may result in exudate resolution [5]. In re-
cently published guidelines for OME, Rosenfeld et al. permitted 
the use of topical intranasal steroid drops in OME treatment in 
patients with allergy, as they are said to reduce the inflamma-
tory response in allergic patients [11].

Discussion

OME is defined as the accumulation of fluid behind the in-
tact tympanic membrane, with no acute inflammation signs, 
leading to hearing impairment. Hearing deterioration, if persist-
ing at a very young age, may eventually lead to a delay in speech 
development. OME is a very common condition in the pediatric 
population and a  frequent cause of visits to the primary care 

Figure 1. Children admitted for adenoidec-
tomy with or without tympanostomy tube 
placement or only ear tube placement di-
vided by sex

Figure 2. Allergic and non-allergic patients 
admitted for adenoidectomy with or with-
out tympanostomy tube placement or 
only ear tube placement 

Figure 3. Diagram showing tympanometry results in children with 
otitis media with effusion and adenoid hypertrophy
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Japanese group (50%) and Korean group (31%), is significantly 
lower. However, the percentage of allergic children and adoles-
cents in Poland (11% and 17%, respectively) seems to be lower 
than in other countries. The National Health Interview Survey 
held in the US in 2014 revealed that 8.4% of children suffer from 
allergic rhinitis, 10% from respiratory allergies, 5.4% from food 
allergies and 11.6% from skin allergies. This means that more 
than 30% of American children suffer from allergy [17]. Unfortu-
nately, an increasing trend for allergic diseases amongst US chil-
dren, especially respiratory allergy, has been noticed over the 
last few years [18]. The same growing trend is visible amongst 
Polish children [19]. Further studies are planned to confirm the 
allergy rate amongst patients with OME and adenoid hypertro-
phy. Perhaps the prevalence of allergy will change in time as the 
tendency for allergic diseases grows in general. 

Limitations of the study

The study was conducted in one pediatric tertiary center, 
and the authors are aware of this limitation. However, in the 
future, further studies to collect data concerning allergy in pa-
tients with OME and adenoid hypertrophy from other pediatric 
units are planned.

Conclusions 

Although it is said allergic diseases influence the incidence 
of OME and adenoid hypertrophy in children, our study did not 
reveal such a finding. Allergy seemed not to affect the incidence 
of OME or adenoid hypertrophy in our study group. The only 
statistically significant result is the higher incidence of OME and 
adenoid hypertrophy in boys. The prevalence of allergy in pa-
tients with OME or adenoid hypertrophy in our study seems to 
be lower than in other studies conducted previously.

According to Rosenfeld et al., pneumatic otoscopy is a ba-
sic diagnostic method for determining OME. In our Depart-
ment, we tend to apply acoustic tympanometry in each patient 
as an alternative to pneumatic otoscopy. The tympanogram is 
a graphic version of the sound energy reflected back from the 
tympanic membrane, measured by a small microphone in the 
ear canal. This provides us with an objective view of the middle 
ear status. Basically, we can divide tympanometric curves into 
3 main types: Type A – with a sharp peak – indicates that the 
possibility of exudate behind the tympanic membrane is low; 
Type B – flat – suggests a high chance of fluid behind the tym-
panic membrane; and Type C – peak and negative ear pressure 
in the middle ear – shows an intermediate likelihood of encoun-
tering effusion [11]. Tympanometry is said to be as sensitive 
as pneumatic otoscopy; however, it is less specific [11]. In our 
study group from 62 patients admitted for adenoidectomy with 
tympanostomy tube placement, 30 (51%) had type B tympano-
gram in both ears, so the sensitivity of this examination, in our 
case, was not satisfactory. To make the hearing test more reli-
able, we applied otoacoustic emission in children aged 1–5 and 
in patients who did not cooperate, and pure tone audiometry 
was applied in older children. 

Our data seems to contradict studies conducted before and 
shows no correlation between allergy and the incidence of OME 
or adenoid hypertrophy. Unfortunately, these findings did not 
reach statistical significance and need further investigation. OME 
and ear tube placement were seen in boys more often than in 
girls, which was statistically significant. This finding is consistent 
with up-to-date literature [16]. Surprisingly, our findings show 
a lower percentage of children suffering from OME and allergy 
than the other studies mentioned above. In our study, 16.9% of 
children undergoing adenoidectomy and 17.4% of children un-
dergoing adenoidectomy with tympanostomy tube placement 
suffered from allergic disease, which, in comparison with the 

Source of funding: This work was funded by the authors’ own resources. 
Conflict of interest: The authors declare no conflict of interests. 
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Background. A satisfactory professional and social life of disabled and people with noncommunicable diseases depends 
on their life satisfaction (LS), which should be understood as a subjective assessment of their past and current life situation, as well as 
prospects for the future. 
Objectives. The aim of this study was to analyze the LS status using SWLS among healthy people, people with noncommunicable dis-
eases and people with disabilities and compare SWLS scores within three evaluated groups. 
Material and methods. The study was conducted in 2015 and 2016 in Slovakia. It involved three population groups (n = 1144), which 
were recruited for the study: healthy people (HP; n = 313) people with noncommunicable diseases (PwNCDs; n = 351) and people with 
disabilities (PwDs; n = 480). The Satisfaction with Life Scale (SWLS) study was used. 
Results. The overall SWLS score of the evaluated groups demonstrate that HP presented the highest LS (24.24), and PwDs the lowest LS 
(21.05). PwNCDs are significantly more satisfied with their life than PwDs (p < 0.01), and if PwNCDs could live their life over, they would 
change almost nothing (p < 0.05). The mean score of assessed LS statements pointed to a higher LS of PwNCDs, as they declared higher LS in 
all five statements, and the mean total score also showedg significantly higher LS in PwNCDs compared to PwDs (22.27 vs 21.05; p < 0.01). 
Conclusions. Social relationships through appropriate physical activities and an active social life are extremely important for people 
with NCDs and disabilities, as they contribute to reducing their levels of social exclusion and isolation, which can lead to episodes of 
depression, stress, loneliness and consequent deterioration of health conditions.
Key words: noncommunicable diseases, disabled persons, adult, personal satisfaction, Satisfaction with Life Scale.
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Background 

Many people with noncommunicable diseases and disabili-
ties have poor general health, limited community participation 
and a  low quality of life. The emerging pandemic of noncom-
municable diseases (NCDs) is creating major health challenges 
globally. NCDs are currently the leading cause of mortality, caus-
ing 68% of all deaths globally. Cardiovascular diseases, cancer, 
chronic respiratory and diabetes mellitus have been identified 
by the World Health Organization as the four major NCDs occur-
ring worldwide [1]. 

There are more than 1000 million people with a disability 
globally, i.e. about 15% of the world’s population or one in sev-
en people. Of this number, between 110 million and 190 million 
adults experience significant difficulties in functioning [2].

Life satisfaction (LS) is a generic term commonly referred to 
as a person’s subjective contentment with life and may refer to 
one’s life evaluation, social skills and engagement in life activi-

ties [3]. LS is often defined as a cognitive evaluation of one’s cur-
rent life situation compared to one’s own unique set of criteria 
and is dependent on a  person’s adaptation process. In other 
words, LS reflects the degree to which individuals perceive that 
their own aspirations and achievements in life are met [4]. 

As LS is used as an overall goal in the management and reha-
bilitation of lifelong disabilities, it is important to determine the 
aspects of LS and factors that may influence it. One commonly 
used LS rating scale is the Satisfaction with Life Scale (SWLS). 
The SWLS offers a global measure of satisfaction with life and 
provides an overall summation of a person’s life situation [4]. 
Some investigations have already been done to measure LS 
among people with NCDs and people with disabilities. Many 
of these studies indicated a lower LS in people with NCDs and 
people with disabilities compared to a healthy population.

Mudgal and Tiwari [5] measured the LS between participants 
diagnosed with HIV/AIDS and normal healthy persons with no 
reported chronic physical and/or mental health problems. They 
found a significantly lower level of LS compared to healthy par-
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ticipants. The reasons for low LS in people with NCDs are many. 
People with NCDs may become more sensitive, making them 
more easily offended than those of normal health [6]. Morrison 
and Bennett [7] reported that the inability of patients with NCDs 
in expressing their complaints to others can make them feel up-
set and non-understandable. This condition can certainly cause 
discomfort and result in interpersonal conflicts. Psychologically, 
this can also lead the patients to feel depressed, anxious and 
hopeless in facing their diseases or their disabilities. 

The results of Chen and Crewe [8] indicated that the psy-
chological variables of hope and acceptance of a disability, as 
well as spiritual well-being, were the best predictors of LS in 
a group of 218 individuals with progressive disabilities, as well 
as that demographic and background variables were less pow-
erful predictors. A few longitudinal studies that have examined 
the relationship between disability and LS [e.g. 9, 10]. The main 
aim of all these analyses was to study whether people can adapt 
to a disability over time after its onset in terms of LS. According 
to the set point model, individuals return to a baseline LS after 
painful (such as divorce, widowhood, unemployment, disability, 
etc.) or cheerful (e.g. marriage, the birth of a child, lottery win-
nings, etc.) life events.

Considering previous research findings, the aim of our re-
search was to (1) analyze the LS status using SWLS among healthy 
people, people with noncommunicable diseases and people with 
disabilities, and (2) to compare SWLS scores (five SWLS state-
ments and SWLS total scores) within three evaluated groups.

The following problems and research hypotheses were for-
mulated: 

1.	 What is the life satisfaction (LS) of people with non-
communicable diseases and people with disabilities in 
comparison to healthy people?

2.	 Do people with noncommunicable diseases have high-
er life satisfaction than people with disabilities?

H1: Life satisfaction (LS) is lower in people with noncommu-
nicable diseases and people with disabilities in comparison to 
healthy individuals.

H2: People with disabilities have lower life satisfaction (LS) 
compared to people with noncommunicable diseases. 

Material and methods

Participants and procedure
Three main population groups (n = 1144) were recruited for 

the study: healthy people (HP; n = 313), people with noncom-

municable diseases (PwNCDs; n = 351) and people with disabili-
ties (PwDs; n = 480). Intergroup variations were compared. The 
variables that differentiated the groups in the study were: non-
communicable disease, disability and health. 

There were four main types of noncommunicable diseases 
in the research: cardiovascular diseases (e.g. heart attacks and 
stroke), cancer, chronic respiratory diseases (e.g. chronic ob-
structive pulmonary diseases and asthma) and diabetes mellitus.

Participants with NCDs and with disabilities were contacted 
through representatives of national organizations and schools 
all around Slovakia unifying people with different NCDs and with 
special needs. Some questionnaires were sent electronically by 
representatives of the organizations, and some were passed out 
at different meetings (e.g. general assembly, etc.) organized by 
national organizations. All data was collected over a two years 
period (2015–2016).

The study protocol was approved by the Ethics Committee 
of the Faculty of Physical Education and Sports, Comenius Uni-
versity in Bratislava, Slovakia.

The Satisfaction with Life Scale (SWLS)

The SWLS offers a global measure of satisfaction with life as 
an overall summation of a person’s LS [4]. The SWLS consists of 
five items (statements) all tapping into global LS. In this study, 
a Slovak version of the SWLS was used [11].

Data analyses

Statistical analysis was undertaken using IBM SPSS version 
23.0. Qualitative variables are presented as proportion and per-
centage. Quantitative variables are presented as a mean of stan-
dard deviation and range. Pearson’s chi-square test was used 
to determine the differences between SWLS scores of healthy 
people, people with NCDs and people with disabilities. In the 
current study, only one measurement was made, and three 
main groups formed the study. 

The level of statistical significance was set at p < 0.05.

Results

Participants

In the research, 27.4% of HP, 30.7% PwNCDs and 41.9% 
PwDs participated. The group of HP presented a  higher num-

Table 1. Data of the 1,144 participants
HP PwNCDs n (%) PwDs

Baseline characteristics of participants 313 (27.4) 351 (30.7) 480 (41.9)
Gender Males	 187 (59.7) 166 (47.3) 240 (50.0)

Females 126 (40.3) 185 (52.7) 240 (50.0)
Age Range 15–29 years 261 (83.4) 177 (50.4) 203 (42.3)

Range 30 + years 52 (16.6) 174 (49.6) 277 (57.7)
Education level Primary 22 (7.0) 72 (20.5) 135 (28.1)

High school	 225 (71.9) 192 (54.7) 275 (57.3)
University 66 (21.1) 87 (24.8) 70 (14.6)

Marital status Single 274 (87.5) 190 (54.1) 256 (53.3)
Married 29 (9.3) 104 (29.6) 155 (32.3)
Divorced 7 (2.2) 20 (5.8) 40 (8.3)
Widow	 3 (1.0) 37 (10.5) 29 (6.1)

Employment status	 Employed 38 (12.1) 101 (28.8) 174 (36.3)
Unemployed 9 (2.9) 11 (3.1) 52 (10.8)
Student 251 (80.2) 163 (46.4) 140 (29.2)
Pensioner 15 (4.8) 76 (21.7) 114 (23.8)
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The overall SWLS score of the evaluated groups demonstrate 
that HP presented the highest LS (24.24 of the point score), and 
PwDs the lowest LS (21.05 of the point score). HP, with a  to-
tal SWLS score of 24.24 points, is the closest to a  high score 
(range 25–29 points) from all assessed groups. On the other 
hand, PwDs, with a total SWLS score of 21.05 points, are closer 
to a score of 20 points, which represents the neutral point on 
the scale. This observed data generally showed that HP are the 
most satisfied with their life and PwDs are the most dissatisfied 
with their life when comparing all the assessed groups of the 
present study.

Discussion

In several studies, satisfaction with life has been associated 
with the health outcomes of people, in which LS plays an impor-
tant role. People with chronic diseases and with disabilities are 
less likely to have access to health, rehabilitation, social support, 
income programs, education, leisure and employment, which 
increase the level of their well-being, and Piko [12] has found 
that younger individuals’ psychosocial health should play an im-
portant role in the LS, particularly referring to psychosomatic 
symptoms, depressive disorders and health behaviors, such as 
food and tobacco consumption, which are factors that may im-
pair the quality of life and health of the young adult population. 
The study by Clench-Aas et al. [13] explored the dimensionality 
and measurement invariance of SWLS across gender and age in 
a large (n = 4.984) Norwegian representative subsample of per-
sons aged 15–79, including both male and female participants. 
Comparing the data of the current study, all evaluated groups 
of Slovak people achieved a much lower LS than the Norwegian 
groups of the population.

With increasing age, there is a higher appearance of chronic 
diseases, and later in life, many chronic diseases cause perma-
nent disabilities. There is very strong evidence that participants 
with NCDs and disabilities participating in leisure time activities 
obtain and increase in physical and emotional health [14, 15]. 
Taking part in certain leisure activities can lead to different ef-
fects on the levels of LS according to the type of disability and 
disease. One very important leisure time activity that positively 
affects the level of LS is physical activity and sport.

The results of the study by Bendíková and Nemček [16] dem-
onstrate no significant differences in LS between HP participat-
ing in sport leisure activities and HP with a sedentary behavior. 
On the other hand, the same study revealed significantly higher 
LS in actively PwNCDs compared to inactive people with NCDs. 
Tasiemski et al. [17] investigated LS domains in patients with 
spinal cord injury and whether or not participation in sports 
and physical recreation was associated with LS. The authors re-
ported a higher level of LS in general in patients with spinal cord 
injury who were involved in sports and physical recreation. The 
study by Yazicioglu et al. [18] showed that people with physical 
disabilities who participated in adapted sports had significantly 
higher quality of life and LS scores compared to people with 

ber of males (59.7%), mostly represented in the range of 15–29 
years of age (83.4%). The HP population of our sample was 
mostly single (87.5%), still studying (80.2%) and had achieved 
a high school education level (71.9%). On the other hand, the 
group of PwNCDs was represented mostly by females (52.7%). 
Half of them were single (54.1%), up to 30 years of age (50.4%) 
and achieved a high school education level (54.7%). Nearly half 
the number of PwNCDs were still studying (46.4%), 28.8% had 
a full-time job, and 21.7% were elderly pensioners or people in 
disability retirement. The group of PwDs comprised 50% males 
and 50% females. This group included more people over 30 
years of age (57.7%) than single people (53.3%) at a high school 
education level (57.3%). 36.3% of PwDs were regular employ-
ees, 29.2% were still studying, and 23.8% were elderly pension-
ers or people in disability retirement (Table 1).

The group of PwNCDs included individuals with problems of 
internal systems and musculoskeletal disorders. The sample of 
PwNCDs comprised 26.9% with musculoskeletal impairments, 
19% with cardiovascular diseases, 18.7% with metabolic dis-
eases, and 15.4% covered people with other impairments, such 
as hormonal system impairments, cancer, problems with bowel 
movements and gynecologic impairments.

The group of PwDs comprised 59.7% people with physical 
disabilities, 4.9% blind individuals and people with partial sight, 
and 35.4% people who are deaf or hard of hearing.

SWLS

The results of the study demonstrate significant differences 
between HP and PwNCDs in three evaluated LS statements and 
in the overall LS score (Table 2). In most ways, the life of HP 
is significantly closer to their ideal compared to PwNCDs (p < 
0.01). The conditions of their life are significantly more excellent 
than the life conditions of PwNCDs (p < 0.01). HP are signifi-
cantly more satisfied with their life than PwNCDs (p < 0.01). The 
mean score of assessed LS statements pointed to a higher LS of 
HP, as they declare higher LS in all five statements, as well as in 
the mean of total LS scores (24.24 vs 22.27; p < 0.01). 

The results of the present study further demonstrate sig-
nificant differences in LS between HP and PwDs in all evaluated 
LS statements as well as in the total LS score (Table 2). In most 
ways, the life of HP is significantly closer to their ideal compared 
to PwDs (p < 0.01). The conditions of their life are significantly 
more excellent than the life conditions of PwDs (p < 0.01). HP 
are significantly more satisfied with their life than PwDs (p < 
0.01). HP more frequently received the significantly important 
things they wanted in life than PwDs (p < 0.01), and if HP could 
live their life over, they would change almost nothing (p < 0.05). 
The mean score of assessed LS statements pointed to a higher 
LS of HP, as they declare higher LS in all five statements, and the 
mean of total score also showed significantly higher LS in HP 
compared to PwD (24.24 vs 21.05; p < 0.01). 

The results of the current study present significant differ-
ences in LS between PwNCDs and PwDs in all evaluated LS state-
ments and in the overall LS score (Table 2). 

Table 2. Comparisons of SWLS among the evaluated groups of the population 

Statement HP PwNCDs PwDs HP vs PwNCDs HP vs PwDs PwNCDs vs PwDs

No mean χ²  p  χ²  p  χ²  p
1. 4.933 4.362 4.148 38.89 0.00** 68.21 0.00** 13.05 0.04*
2. 5.380 4.840 4.454 43.55 0.00** 92.54 0.00** 30.68 0.00**
3. 5.070 4.613 4.385 25.26 0.00** 57.95 0.00** 21.07 0.00**
4. 4.866 4.744 4.458 11.22 0.08 18.72 0.00** 25.08 0.00**
5. 3.994 3.715 3.600 12.01 0.06 16.69 0.01* 12.73 0.04*
Total score 24.24 22.27 21.05 24.80 0.00** 64.96 0.00** 20.64 0.00**

(1) The possible statement score range is 1–7, and the possible total score range is 5–35; higher scores indicate better LS; (2)*level of statistical sig-
nificance p < 0.05; **level of statistical significance p < 0.01.
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at church, in civic associations, etc., which are extremely impor-
tant for people with NCDs and disabilities, as they contribute 
to combating and reducing their levels of social exclusion and 
isolation, which can lead to episodes of depression, stress, lone-
liness and consequent deterioration of health conditions. Gen-
eral practitioners should, in particular, offer health counseling 
for people with disabilities and qualify them for special forms 
of residential and specialist care. In relation to people with non-
communicable diseases, general practitioners should recom-
mend – in accordance with a general strategy to combat chronic 
noncommunicable diseases – physical activity and improved nu-
trition, which has a significant and often rapidly visible impact 
on public health.

physical disabilities not involved in any adapted sports. Another 
study by Kye and Park [19] also revealed that greater levels of 
happiness are associated with implementation of exercise.

Conclusion

Based on the aim of the current study, we found significantly 
higher LS in HP compared to PwNCDs and PwDs. Furthermore, 
we found significantly higher LS in PwNCDs compared to PwDs. 
According to the results and discussion of the present study, we 
need to emphasize the importance of having social relation-
ships through appropriate physical activities and an active social 
life with, for example, friends, relatives, neighbors, teammates, 

Source of funding: This paper was supported by the grant project VEGA No. 1/0726/17.
Conflict of interest: The authors declare no conflict of interests.
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Background. Multiple sclerosis (MS), the most common cause of non-traumatic disability in adults, is a chronic, complex 
neurological disease with a variable clinical course and several pathophysiological mechanisms. Whole-body cryotherapy (WBC), due 
to its analgesic effects, is an increasingly popular form of rehabilitation for neurological patients, especially for those with MS.
Objectives. The following study attempted to evaluate the effect of 30 daily whole-body cryotherapy treatments (3 minutes at -130°C) 
on basic blood biochemical parameters and main antioxidant enzyme activity in the erythrocytes of MS patients.
Material and methods. Total protein, albumin, glucose and uric acid levels and lipid profile indicators: total cholesterol (TCh), HDL 
cholesterol and triacylglycerol (TAG) concentrations, were determined with the enzymatic colorimetric method. The activity of erythro-
cyte antioxidant enzymes: SOD1/CuZn-SOD (superoxide dismutase), CAT (catalase), GPx (glutathione peroxidase), R-GSSG (glutathione 
reductase), GST (glutathione transferase), was assessed using kinetic methods before and after 30 daily WBC treatment in 30 patients.
Results. Following a series of 30 WBC treatments, no significant changes in total protein, albumin, uric acid and glucose concentrations, 
total cholesterol and HDL- and LDL-fraction cholesterol levels and triacylglycerol concentration, as well as a significant increase in SOD1 
activity coupled with a trend for increased GST activity, were observed in the group of patients.
Conclusions. The results confirm the possibility of modulating the effect of this form of rehabilitation on the systemic antioxidant po-
tential in multiple sclerosis patients.
Key words: multiple sclerosis, cryotherapy, enzymes.

Summary

ISSN
 1734-3402, eISSN

 2449-8580

This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International 
(CC BY-NC-SA 4.0). License (http://creativecommons.org/licenses/by-nc-sa/4.0/).

Bryczkowska I, Radecka A, Knyszyńska A, Łuczak J, Lubkowska A. Effect of whole body cryotherapy treatments on antioxidant enzyme 
activity and biochemical parameters in patients with multiple sclerosis. Fam Med Prim Care Rev 2018; 20(3): 214–217, doi: https://doi.
org/10.5114/fmpcr.2018.78253.

https://doi.org/10.5114/fmpcr.2018.78253

Background

Multiple sclerosis (MS), the most common cause of non-
-traumatic disability in adults, is a chronic, complex neurological 
disease with a variable clinical course and several pathophysi-
ological mechanisms, such as inflammation, demyelination, 
axonal/neuronal damage, gliosis, oligodendrocyte loss, re-my-
elination and repair mechanisms and oxidative stress [1, 2]. It 
is well known that inflammation might raise ROS levels, leading 
to oxidative stress (OS). One of the most abundant sources of 
ROS, apart from the electron-transport chain of mitochondria, 
is the respiratory burst system of activated microglia. ROS have 
been implicated as mediators of demyelination and axonal dam-
age; moreover, the pathogenic role of oxygen and nitrogen free 
radicals is postulated in MS pathology. It is suggested that anti-
oxidants might prevent free radical-mediated tissue destruction 
and inhibit some of the early pro-inflammatory events, such as 
T cell activation and cell trafficking into the CNS, which lead to 
inflammation and tissue destruction in MS [3, 4]. Free radical-
-mediated peroxidation of biological molecules, especially of 
lipids, is implicated in the pathogenesis of a number of neuro-
logical diseases, such as multiple sclerosis. A low concentration 
of antioxidant vitamins: beta carotene, retinol, alpha tocopherol 

and ascorbic acid, has been observed in the serum or cerebro-
spinal fluid of multiple sclerosis patients [5]. Genetic and en-
vironmental factors, such as IL-1 beta, IL-1 receptor, immuno-
globulin Fc receptor genes, apolipoprotein E (APO-E) gene, as 
well as pathogens and chemicals, have been suggested to play 
a role in the pathogenesis of MS [3, 6–9].

Whole-body cryotherapy (WBC), due to its analgesic effects, 
is an increasingly popular form of rehabilitation for neurologi-
cal patients, similarly in stationary rehabilitation centres. It has 
been demonstrated that this therapy has beneficial effects for 
patients with symptoms of depression and leads to regulation of 
muscle tone, which affects the effectiveness of kinesiotherapy 
being carried out. In MS patients, whole-body cryotherapy is 
commonly used in order to improve the overall functionality of 
the patient and to reduce the fatigue level. More importantly, 
patients tolerate this treatment very well [10, 11]. The previous-
ly described effects of cryotherapy, involving modification of the 
pro-oxidant/antioxidant status [12–14], have been confirmed in 
studies with MS patients. Miller et al. [15] showed changes in 
total antioxidant status and superoxide dismutase and catalase 
activities in the erythrocytes of MS patients with a secondary 
progressive disease course in response to a  series of 10 WBC 
exposures.



I. Bryczkowska et al. • Cryotherapy in MS rehabilitation

Fa
m

ily
 M

ed
ic

in
e 

&
 P

rim
ar

y 
Ca

re
 R

ev
ie

w
 2

01
8;

 2
0(

3)

215

Objectives

The increasing use of whole-body cryotherapy treatments 
in SM patients, as well as in the series of elongated effects, 
prompted us to undertake a study on the effect of 30 daily WBC 
treatments on basic blood biochemical parameters and antioxi-
dant enzyme activity in the erythrocytes of MS patients.

Material and methods

Subjects and WBC protocol

The research involved 30 multiple sclerosis patients, wom-
en aged 45.6 ± 12.4 years (with normal distribution of results), 
who had never been subjected to any form of cryotherapy. The 
patients did not suffer from other diseases according to the 
physician’s qualifications. Eligibility criteria for the subjects in-
cluded diagnosis of multiple sclerosis according to McDonald 
diagnostic criteria (in accordance with 2010 amendments). An 
additional inclusion criterion was a level above of 6 in EDSS (Ex-
panded Disability Status Scale). The exclusion criteria included 
the presence of contraindications for whole-body cryotherapy 
treatments and application of immunomodulators, immuno-
stimulators, hormones, vitamins and supplements. Each par-
ticipant provided their written consent before participation in 
the study, and the Local Ethical Committee of the Pomeranian 
Medical University (Decision KB-0012/36/13) issued a  formal 
consent according to the Helsinki Declaration. Participants were 
exposed to a 30-day-long series of WBC at the Department of 
Therapeutic Rehabilitation at the Central Clinical Hospital of the 
Ministry of Interior and Administration in Warsaw, Poland. Each 
cryotherapy session lasted 3 minutes (-130°C), preceded by 
a 30-second period in the vestibule at a temperature of -60°C in 
a two-stage cryochamber of the Wrocław-type with a nitrogen-
-exchanger. After the cryotherapy session, each patient partici-
pated in the group kinesitherapy (general development carried 
out by a physiotherapist), which was the same for all patients 
and lasted 30 minutes after WBC.

Blood preparation

Venous blood samples were taken twice, before and after 
the series of 30 WBC treatments, between 8:00 and 9:00 a.m., 
while fasting, using a vacuum blood collection system (Sarstedt, 
Germany), in order to obtain erythrocytes and blood serum. The 
erythrocytes were separated by centrifugation (2,600 g, 10 min, 
4°C), washed three times with 0.9% NaCl and chilled to 4°C.

Biochemical analysis

The activity of erythrocyte antioxidant enzymes: SOD1/CuZn-
-SOD; E.C.1.15.1.1 (superoxide dismutase), CAT; E.C.1.11.1.6 
(catalase), GPx; E.C.1.11.1.9 (glutathione peroxidase), R-GSSG; 
E.C.1.8.1.7 (glutathione reductase), GST; E.C.2.5.1.18 (gluta-
thione transferase), was assessed using kinetic methods. All 
reagents used were purchased from Sigma-Aldrich Sp. z  o.o. 
(Poznan, Poland). The analysis of enzyme activity was performed 
using a UV/VIS Lambda 40 spectrophotometer (Perkin-Elmer). In 
all the mentioned cases, haemoglobin levels were assayed using 
Drabkin’s method [16]. Enzyme activity was calculated per 1 g of 
RBC haemoglobin.

Sensitivity of the SOD assay (λ 320 nm; at 30°C) was 0.1  
U/mL, specificity 97%, while the coefficient of variation was 
lower than 4% [17]. Sensitivity of the CAT assay (λ 240 nm; at 
30°C) was 1.71 U/mL, specificity 89%, while the coefficient of 
variation was lower than 2% [18]. Sensitivity of the GPx assay 
(λ 340 nm; at 30°C) was 6 U/L, specificity 94%, while the coef-
ficient of variation was lower than 4% [19]. Sensitivity of the 
GST assay (λ 340 nm; at 30°C) was 1.2 U/L, specificity 97%, while 
the coefficient of variation was lower than 2% [20]. The activity 

of erythrocyte GSSG-R was determined with the spectropho-
tometric method by Beutler and Yeh [21]; with sensitivity 0.14 
U/L, specificity 94%, while the coefficient of variation was lower 
than 4%. Total protein, albumin, glucose and uric acid levels and 
lipid profile indicators: total cholesterol (TCh), HDL cholesterol 
and triacylglycerol (TAG) concentrations, were determined with 
the enzymatic colorimetric method (BioMaxima, Poland). The 
LDL-cholesterol fraction was calculated using the Friedewald 
formula: 

LDL [mg/dl] = total cholesterol (TCh) - HDL cholesterol - (TAG/5) 
[22].

Statistical analysis

Statistical analysis was performed with STATISTICA software 
(ver. 12.5 PL). In addition to descriptive statistics (median, upper 
and lower quartiles), the normality of distribution of the anal-
ysed parameters was determined using the Shapiro–Wilk test. 
For values showing a distribution that deviated from the norm, 
the Wilcoxon matched-pairs signed-rank test was used. To carry 
out the above statistical analyses, a significance level of p < 0.05 
was adopted. 

Results

During the study, no deterioration of the condition on any 
of the patients being exposed to whole-body cryotherapy treat-
ments was observed. For organisational and unforeseen rea-
sons, one of the female patients could not participate in the full 
series of treatments, resulting in incomplete data, which was 
excluded from the final analysis.

Following a series of 30 WBC treatments, no significant chang-
es in total protein, albumin, uric acid and glucose concentrations 
and lipid profile were observed in the subjects. The results for the 
level of biochemical parameters in response to successive weeks 
of whole-body cryostimulation are presented in Table 1.

Table 1. Values of selected blood biochemical parameters before 
and after WBC treatments
Biochemical
parameters

T0 – before the 1st WBC T1 – after the 30th WBC
M Q25 Q75 M Q25 Q75

Protein
[g/L]

63.14 60.2 65.69 64.51 62.16 68.82

Albumin
[g/L]

46.96 45.68 48.19 48.32 46.67 49.92

Uric acid
[mmol/L]

0.33 0.3 0.34 0.32 0.3 0.36

Glucose
[mmol/L]

3.74 3.44 4.43 3.93 3.34 4.48

TCh
[mmol/L]

3.81 3.16 4.43 3.88 3.36 4.39

HDL
[mmol/L]

1.31 1.26 1.34 1.33 1.25 1.37

LDL
[mmol/L]

2.27 1.67 2.72 2.24 1.91 2.76

TG
[mmol/L]

0.7 0.42 0.82 0.64 0.53 0.8

When analysing the activity of antioxidant enzymes, a sig-
nificant increase in SOD1 activity, by 3.02% (p = 0.049), coupled 
with a trend for increased GST activity, can be observed. In the 
case of glutathione reductase, enzyme activity decreased by 
35.9% (p = 0.000915) after a series of 30 daily WBC treatments. 
No significant changes were observed in CAT, GPx and R-GSSG 
activity. The results of enzyme activity in response to successive 
weeks of whole-body cryostimulation are presented in Table 2.
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changed [30]. In another experiment by these authors, an in-
crease was observed in the activity of SOD and CAT in the eryth-
rocytes of MS patients after exposure to WBC accompanied by 
melatonin supplementation [31]. It should be noted that each 
time this was a series of 10 treatments. In this study, with the 
series of treatments increased to 30, a significant increase was 
observed in SOD1 activity and a small upward trend in GST activ-
ity, with no significant changes for other analysed enzymes, al-
though, interestingly, the enzyme presenting a downward trend 
in its activity after a series of WBC treatments turned out to be 
catalase. Different mechanisms have been proposed to explain 
how low antioxidant levels or high ROS levels might specifically 
mediate CNS damage in MS. Lower levels of antioxidants may 
promote increased activity of lipoxygenase, an enzyme which 
triggers the production of leukotrienes, thereby increasing the 
immuno-inflammatory processes in brain tissue [17]. Earlier 
studies on the effect of WBC on the pro-oxidant/antioxidant sta-
tus and lipid metabolism have shown that an important factor 
that determines its effect is the number of treatments in a se-
ries [12, 32]. In the case of healthy subjects, the first changes in 
the lipid profile were observed after 20 daily treatments [33], 
whereas in the study being described here, no changes in the 
lipid profile of MS patients were observed.

Conclusions

Multiple sclerosis, an inflammatory demyelinating disease 
of unknown origin, is neither genetically fully explained, nor 
are all the risk factors affecting its pathogenesis known. One of 
the patholomechanisms in multiple sclerosis may be prolonged 
oxidative stress. The changes observed in the activity of anti-
oxidant enzymes following the use of whole-body cryotherapy 
with prolonged exposure confirm the possibility of the modulat-
ing effect of this form of rehabilitation on the systemic antioxi-
dant potential, which can be one of the elements improving the 
functional status of chronically ill patients.

Discussion

Oxidative stress (OS) is a  hallmark of neurodegenerative 
disorders, including MS symptomatology and complications 
of its negative symptoms. OS is caused by prolonged altered 
metabolism, exposure to exogenous oxidising agents or com-
pounds and is associated with an inflammatory response [23, 
24]. Erythrocytes may contribute to the pathophysiological 
mechanisms of MS through impaired antioxidant capacity and 
altered haemorheology, leading to increased oxidative stress in 
the periphery and potential ischaemic tissue damage, respec-
tively [25]. Oxidative stress in the peripheral circulation of MS 
patients may further impede erythrocyte deformability through 
erythrocyte membrane lipid peroxidation [26, 27].

The possibility of supporting the mechanisms for maintain-
ing the pro-oxidant/antioxidant balance that limit the severity 
of OS in the body seems to be of particular importance in long-
-term chronic diseases such as MS. It seems that whole-body 
cryotherapy, which is an especially common form of therapy 
and is, at the same time, very well tolerated by patients, has 
such a potential. In our experiment, we paid special attention to 
the activity of key antioxidant enzymes, such as SOD, CAT, GPx, 
R-GSSG and GST, in the erythrocytes of MS patients exposed to 
30 daily WBC treatments. Antioxidants, whether endogenously 
synthesised or exogenously administered, act as reducing agents 
that neutralise the oxidative compounds (ROS) before they can 
cause any damage to different biomolecules [28, 29]. Acute cold 
temperature provided on a regular basis over a period of several 
months represents an obvious stress that could lead to certain 
adaptive mechanisms. It is postulated that prolonged WBC re-
duces oxidative stress by increasing the activity of antioxidant 
enzymes, especially in immunoactive disorders, although study 
results are still not clear. Miller [10] observed in their study 
on the effect of WBC on the antioxidant status in MS patients 
that exposing the MS patients to 10 WBC treatments induced 
a significant increase in total antioxidant status (TAS), whereas 
SOD and CAT activity in the erythrocytes of MS patients was not 

Table 2. Antioxidant enzyme activities before and after WBC treatments
Antioxidant 
enzymes

T0 – before the 1st WBC T1 – after the 30th WBC
M Q25 Q75 M Q25 Q75

SOD1
[U/g Hb]

988.16 901.6 1119.89 1019.02
*T0

950.23 1026.73

CAT
[U/g Hb]

163.73 131.25 206.14 153.27 115.63 162.15

GPx
[U/g Hb]

17.51 7.56 27.45 15.96 9.78 28.19

R-GSSG
[U/g Hb]

0.39 0.36 0.47 0.25
***T0

0.2 0.36

GST
[U/g Hb]

0.38 0.26 0.71 0.51 0.36 0.6

* p < 0.05; *** p < 0.001.

Source of funding: This paper was developed using university funding (statute-based activity) and the author’s own funds.
Conflict of interest: The authors declare no conflict of interests.
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Background. Long-term care (LTC) services involve long-lasting continuous supervision, care, nursing, therapy, and reha-
bilitation of patients who do not qualify for acute medical care. Demand for LTC services is on the rise, because of the aging of society 
and increasing number of dependent young and middle-aged people.
Objectives. The aim of the study was to examine the dysfunction of LTC services in Poland, taking the phenomenon of prolonged hos-
pitalization as an example.
Material and methods. We examined data on patients at the University Clinical Hospital in Wroclaw, Poland, who were waiting for 
transfer from hospital to LTC facilities in the years 2012–2017. The statistical threshold of significance was p < 0.05.
Results. There were 1006 cases of hospital stays prolonged by waiting for transfer to LTC facilities; 77% of patients affected were 65 
years or older. This age group saw a large increase in the total number of patients transferred from hospital to LTC facilities. Patients 65 
years and older made up the majority of patients on transfer waiting lists, but their average waiting time was significantly shorter than 
that of younger patients (38.7 vs 69.6 days, respectively).
Conclusions. The demonstrated forced prolonged hospitalizations, which result from a lack of capacity on the part of LTC facilities to 
accept patients who have undergone hospital treatment, confirmed the dysfunction of the Polish LTC system. This results in a lack of 
adequate medical care continuity, increased total costs of medical care, and a shifting of expenses from the LTC facilities to the acute 
treatment facilities, which are most often hospitals.
Key words: long-term care, economics, hospital, patient care management, case management, hospitalization, delivery of health care.
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Background

Every human being is by nature entitled to benefit from the 
highest available level of physical and mental health care. The 
basic human right to health care consists of several complemen-
tary elements which entitle every person to benefit from  the 
services, facilities, and conditions that are needed to achieve 
the highest available level of health perception, assuming that 
all of these needed elements are available in both physical and 
economic terms [1]. 

Demographic processes affect the demand for care and 
nursing services. The aging of society is commonly remarked on 
in this regard, but there is also an increasing problem of young 
and middle-aged people who are dependent on others because 
of congenital conditions, illness, trauma, or self-harm. From this 
point of view, long-term care (LTC) services are crucial; these in-
volve long-lasting, sometimes continuous activities, such as su-
pervision, care, nursing, therapy, and rehabilitation of patients 
who do not qualify to be treated in acute medical care facilities. 
Such activities require specialized staff capable of continuing 
on activities that may have been initiated during hospital treat-
ment, and who are also able to introduce and sustain health 
promotion, often in close cooperation with primary care physi-
cians [2].

According to the Polish national statistics office (Główny 
Urząd Statystyczny, GUS) [3], the number of inpatient LTC facili-
ties increased in the years 2010–2016 (Figure 1); however, the 
demand for these services still exceeds the supply and patients 
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Figure 1. Number of hospitals, care and nursing facilities (ZPO), and 
care and treatment facilities (ZOL) in Poland in the years 2010–2016 
[number of facilities] 

Source of data: GUS [3].
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-days spent in inpatient hospice care facilities, palliative medi-
cine wards, home hospices; and home hospices for children, 
plus number of home visits or consultations at home palliative 
medicine ambulatory facilities. The LTC services financed by the 
NFZ include basic services provided to patients with serious and 
chronic illnesses who do not require hospital care. These servic-
es are provided in palliative care wards, in chronic illness wards, 
at hospices, in home hospices, at palliative care ambulatories, 
at ZOLs, at ZPOs, at home as part of care for patients needing 
mechanical ventilation, and at home as long term nursing. How-
ever, the NFZ finances only ZOL and ZPO services for patients 
who score 0–40 points on the Barthel scale. The types of ser-
vices financed by the NFZ are enumerated in detail, along with 
their codes and units of account (“points”) [9]. A higher cost in 
patient-days is assigned to medical services provided by home 
hospices, ZPOs, and ZOLs for children. 

In the years 2008–2015, the NFZ made numerous changes 
in the details of contracting and financing, beginning to require 
that contracted LTC services be fulfilled in certain way. This 
included the introduction of a  patient-day correction factor 
in case of care and nursing services provided to patients who 
scored 0–5 points on the Barthel scale. 

Objectives
The aim of this study was to examine the dysfunction of LTC 

services in Poland on the example of prolonged hospitalizations 
at the University Clinical Hospital in Wrocław, which resulted 
from the unavailability of post-hospitalization continuous care.

usually have to wait for a place. In the Polish system, there are 
several LTC organizational types: inpatient facilities (hospices 
providing both care and treatment, called Zakłady Opiekuńczo-
-Lecznicze, ZOLs), facilities providing both nursing and care 
(Zakłady Pielęgnacyjno-Opiekuńcze, ZPOs); daytime facilities 
(specialized daytime palliative care); ambulatory facilities (pal-
liative care ambulatories); and home care (community nurses 
and specialist teams). The most common of these are the in-
patient care facilities [2]. Outside the health care system, there 
are also facilities that provide housing to socially incapable or 
otherwise dependent people (Domy Pomocy Społecznej, DPSs).

Since the thoroughgoing healthcare reform of 1997, fund-
ing of medical care in Poland has been neither adequate nor 
balanced [4], and care services have been slow to develop, not 
meeting increasing needs [5]. A  significant number of patients 
who require these services therefore access them at their own 
expense at home, or else receive them from family members and 
other informal caregivers [6]. It is predicted that public spend-
ing in this area will rise dynamically, especially for care and nurs-
ing services, palliative, and hospice care. According to the Polish 
public health insurance fund (Narodowy Fundusz Zdrowia, NFZ), 
expenses for care and nursing services alone will have risen by 
over 30% by 2030, reaching 1.5 billion PLN (0.35 billion EUR) [7]. 

Medical services are financed by the NFZ and, since 2005, 
the LTC services covered have been specified in great detail [8]. 
The patient is entitled to receive palliative care when there is 
a medical indication for it, when the patient needs it, and when 
the patient or that patient’s caregiver consents to receive it. 
The units used in palliative care service calculations are patient-
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Figure 2. Number of cases of prolonged 
hospital stay in different wards of the 
University Clinical Hospital in Wroclaw, 
Poland in the years 2013–2017 caused 
by the need to wait for transfers to long- 
-term care (LTC) facilities, by age: up to 65 
years and 65 years and older [number of 
patients] 

Source of data: University Clinical Hospital 
information systems.
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Figure 3. Average duration of prolonged 
hospital stay in different wards of the Uni-
versity Clinical Hospital in Wroclaw, Poland 
in the years 2013–2017 caused by the need 
to wait for transfers to long-term care (LTC) 
facilities, by age: up to 65 years and 65 years 
and older [days] 

Source of data: University Clinical Hospital in-
formation system.

Material and methods

Data was collected on patients of the University Clinical 
Hospital who had to wait to be transferred from the hospital to 
the LTC facilities in the years 2012–2017. These data were ana-
lyzed using the statistical software Statistica 13.1 PL; the statisti-
cal threshold of significance was taken as p < 0.05.

The study was approved by the Bioethics Committee of the 
Wroclaw Medical University, Poland (identification number of 
the opinion: KB.-608/2017).

Results 

In the years 2012–2017, there were 1006 patients who 
were ready to be discharged from the study hospital, but whose 
hospital stay was prolonged due to the need to wait for places 
to become available in LTC facilities such as ZOLs, ZPOs, or DPSs. 
Of these patients, 771 (77%) were 65 years of age or older; this 
age group also accounts for the large increase (about 50% in 
the years 2013–2015) observed in the total number of patients 
transferred from hospital to LTC facilities. The prolonged hos-
pital stays were mostly reported by the neurology ward; the 
internal and occupational diseases, hypertension, and  oncol-
ogy ward; the cardiology ward; and the neurosurgery ward. The 
least number of delays were reported by the otolaryngology 
ward; the head and neck surgery ward; and  the  neonatology 
ward (Figure 2). 

Our analysis reveals that patients aged 65 or older make up 
the majority of patients on the waiting lists, but their average 
waiting time in the years 2013–2017 was significantly shorter 
than that of younger patients (38.7 vs 69.6 days, respectively). 
The longest waiting times for transfer to LTC facilities were re-
ported by the urology and urologic oncology ward; the orthope-
dics and locomotive traumatology ward; and the anesthesiology 
and intensive care ward; all of these involved patients under 65 
years (Figure 3). 

Discussion 	

The results of this study point to a  lack of LTC services in 
Poland. This situation not only generates additional costs in the 
health care system – as hospital stay is much more expensive 
than any form of LTC – but also locks up precious hospital re-
sources, rendering them unavailable to the patients who actu-
ally need them. Unnecessary prolonged hospitalizations also 
can initiate a vicious circle, as they can result in complications, 
including hospital infections, that would not have occurred in 
timely transfer of  the  patient had been possible. These com-
plications require treatment in hospital, so affected patients 
is not transferred to LTC when it is their turn; instead, they un-
dergo treatment in hospital and then join the transfer waiting 
list again. These prolonged hospital stays disrupt the continuity 
of treatment, as acute medical care facilities are not suited to or 
staffed for the purposes of providing LTC services. 
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health insurance); however, no attention is paid to the general 
health and fitness status resulting from age-related processes 
of involution and degeneration, which gravely affect the level of 
care required and the costs associated with it.

Conclusions

By demonstrating the existence of the phenomenon of pro-
longed hospitalization – which results from the lack of capacity 
of LTC facilities to accept patients being transferred from hospi-
tal after treatment – this study has confirmed the insufficiency 
of LTC in Poland that has previously been described in the litera-
ture. This insufficiency results in a lack of adequate medical care 
continuity, an increased risk of in-hospital complications, elevat-
ed total costs of medical care, and the shifting of expenses from 
LTC facilities to acute treatment facilities, most often hospitals. 
It is to be expected that this problem will escalate in the years 
to come, as  it currently mainly affects patients aged 65 years 
and older, and Polish society is  aging rapidly. Until a  systemic 
approach is found and successfully introduced to solve the 
problem of inadequate levels of LTC services in Poland, at least 
temporary relief could result from improving the coordination 
of different levels of medical and social care – including inpa-
tient acute and chronic medical treatment facilities, specialist 
ambulatory medical services, and primary medical care. 

Patients below the age of 65 showed a longer average hos-
pital–LTC transfer waiting time than those over 65, and this 
phenomenon needs to  be investigated further. As many dif-
ferent predictions agree that Polish society will age rapidly in 
the decades to come, and since patients’ need for care services 
increases steeply with age, it is clear that the deficit in LTC ser-
vices will rapidly widen [10] so long as they remain both under-
funded and underdeveloped in Poland [5]. According to a World 
Bank analysis, the total public expenditure on LTC in the years 
2010–2013 in Poland were equal to about 0.8% of gross domes-
tic product (GDP), one of the lowest such values in Europe [11]. 
The number of beds available in Polish facilities for long term 
care, whether medical or social, is too small; there is also a defi-
cit of day care centers and other forms of support for dependent 
people at a time when, in other countries, fostering the dein-
stitutionalization of LTC, especially for the elderly, is becoming 
a priority [12, 13]. 

The Polish system of financing medical services does not 
make any significant differences in payment rates for LTC ser-
vices, including palliative services and care and  nursing that 
depend on the age of the beneficiaries. The payment received 
by the medical service provider depends primarily on the ben-
eficiary’s health state, which is estimated based on the level of 
illness advancement that made the beneficiary eligible to re-
ceive the given kind of service (assuming it is covered by public 
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Background. The average waiting time for cataract treatment in Poland is 441 days – the longest for any surgical proce-
dures in the country.
Objectives. The aim of the study was to examine the availability of surgical cataract treatment among older Polish patients.
Material and methods. Using data from 25,970 hospitalizations at the Ophthalmology Ward of the University Clinical Hospital in 
Wrocław, Poland in years 2012–2017, we analyzed the demographic structure of the patients, the duration of hospital stay, and the 
average cost; the level of statistical significance was taken to be p < 0.05.
Results. Patients 65 years of age or older made up 78% of patients receiving surgical cataract treatment. This treatment required sig-
nificantly shorter hospitalization time in 2017 than in 2012 (an average of 1.89 vs. 2.19 patient-days, respectively). The average hospital 
stay length among the older patients was significantly shorter than among younger patients (2.3 vs 3.2 patient-days, respectively) and 
the average hospitalization cost for patients aged 65 years or older was significantly lower (2105.63 PLN vs 2929.57 PLN, equivalent of 
495.44 EUR vs 689.31 EUR, respectively).
Conclusions. The duration of the average hospital stay in the ophthalmology ward was shorter, and the average hospitalization cost 
was lower, for patients aged 65 years or older than for younger patients because older patients mostly undergo modern standardized 
less-invasive cataract treatment. As more ophthalmological medical staff, infrastructure, and financial assets are available for cataract  
treatment and have not yet been assigned or spent, Polish hospitals should introduce newer medical technology, process adjustments, 
and organizational innovations to fully utilize their potential and improve the availability of cataract treatment.
Key words: technology, economics, medical, patient care management, cataract, health services accessibility.
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Background

The impairment and subsequent loss of vision are signifi-
cant and increasing problems in old-age health care. The most 
common causes of vision loss in elderly patients include cata-
ract, glaucoma, age-related degeneration of the macula, and 
diabetic retinopathy  [1]. Acquired cataract is precipitated by 
aging-related or other metabolic disturbances in the lens. Ac-
cording to the World Health Organization, cataract is the lead-
ing cause of vision deterioration and loss around the world. It 
is estimated that around 17 million people suffer from revers-
ible blindness, and this number continues to increase [2]. Age-
-related cataract is the most common form of acquired cataract, 
with pathological changes beginning as early as 40 years of age 
and clinically manifesting 10–20 years later [3]. The number of 
people suffering from cataract-related reversible blindness who 
can be treated surgically thus increases with the increasing av-
erage life-span. In order to keep up with this growing demand, 
it is crucial to develop and implement state-of-the-art technolo-
gies in ophthalmology [4]. Cataract surgery systems optimized 
for maximizing efficacy and lowering costs are currently being 
developed; they need to provide a  reasonable level of safety 

to patients while securing acceptable levels of ophthalmology 
ward throughput [5]. Hospitals therefore need to implement 
modern methods of cataract treatment along with organiza-
tional innovations. 

The average waiting time for  surgical cataract treatment  
in Poland is 441 days, the longest of all the OECD countries (Fig-
ure 1); Estonia has the second-longest waiting time at 253 days 
[6]. It is also the longest waiting time for any surgical procedures 
in Poland, as this operation is underfunded by the Polish public 
health insurance fund (Narodowy Fundusz Zdrowia, NFZ), es-
pecially when the growing demand is considered. The costs re-
sulting from these long waiting times are burdensome not only 
for patients and their caregivers, but also to society as a whole. 
Although the number of surgical cataract procedures carried 
out  in  Poland has risen significantly from 166,610 procedures 
in 2010 to 220,849 in 2014 [7], the number of patients on the 
waiting list has rapidly increased: in 2012–2016, this increase 
was observed both for urgent cases (18,848 vs 25,095 patients 
waiting, respectively) and  for planned procedures (382,019 vs 
518,845 patients waiting, respectively). Only in  2017 has the 
length of both these waiting lists shrunk slightly (to 23,125 
and  471,929 patients, respectively) as the number of surgical 
cataract procedures carried out on Polish patients increased 
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– though this includes those who had the operation abroad. 
Even increased financial coverage of cataract treatment in Po-
land does not directly translate into better availability of  the 
medical procedure: between January and November of the year 
2016, the NFZ increased funding for cataract treatment by over 
35 million PLN (around 8.2 million EUR), but in December of the 
same year, 23 medical facilities returned 2.6 million PLN (around 
0.6 million EUR) they were incapable of spending [8]: they were 
unprepared to carry out all the procedures they had contracted 
to undertake, which resulted in the treatment being limited to 
patients who needed it. This situation forced waiting patients to 
use their right to be treated in other countries of the European 
Union. Directive 2011/24/EU on patients’ rights in cross-border 
healthcare enables Polish patients to receive reimbursement of 
treatment costs from the NFZ. Around 92.3% of all reimburse-
ment requests based on  the D irective filed in 2017 with the 
NFZ related to the costs of surgical cataract treatment – which 
translates into a stunning total of 33,675,580.88 PLN (about 7.9 
million EUR) [9].

According to data from the Polish national statistics office 
(Główny Urząd Statystyczny, GUS), in 2010–2016, the number 
of physicians specializing in ophthalmology increased in Poland 
(from 1753 to 2018, respectively), and the average number of 
ophthalmology per million people in Poland exceeds the aver-
age for the European Union generally (111 vs 82, respective-
ly). Yet there are numerous unused hospital beds in ophthal-
mology wards in practically all regions of Poland: from 31% in 
Swiętokrzyskie Voivodeship to as much as  64% in the Lubel-
skie Voivodeship [10]. The aging of society in Poland is leading 
to  an  increase in the  demand for cataract surgical treatment, 
which requires specific adjustments in hospital infrastructure. 
This triggered the increase in the number of  ophthalmology 
wards observed in the period 2010–2016 (from 139 to 185, re-
spectively), as reported by GUS.

Objectives

The aim of this study was to examine the problem of the 
availability of cataract surgical treatment in Poland on the ba-
sis of the records of the Ophthalmology Ward at the University 
Clinical Hospital in Wrocław, Poland.	

Material and methods

Using data on 25,970 hospitalizations in the Ophthalmol-
ogy Ward of the University Clinical Hospital in Wrocław, Poland 

in 2012–2017, we examined the demographic structure of the 
patients, the length of the hospital stay, and the average cost 
of hospitalization. Statistical analysis was performed in Statistica 
13.1 PL. The data were tested for normal distribution (Lillefors 
test) and, as the hypothesis of normal data distribution was 
rejected, comparisons between groups were performed us-
ing the nonparametric Mann–Whitney U-test. Distributions of 
qualitative variables were analyzed by cross-tabulation and the 
chi-squared Pearson test. Statistical significance was taken as  
p < 0.05. 

The study was approved by the Bioethics Committee of the 
Wrocław Medical University, Poland (identification number of 
the opinion: KB.-608/2017).

Results

In 2012–2017 in the Ophthalmology Ward at the University 
Clinical Hospital, there were total of 12,265 hospitalizations 
(48.6%) for surgical treatment of  cataract and 13,345 hospi-
talizations (51.4%) for other reasons. In  the examined period, 
among the group of patients admitted for surgical cataract treat-
ment, the number of patients 65 years of age or older increased 
from 1449 to 1755 (Figure 2). These older patients made up 78% 
of all patients who underwent surgical cataract treatment in the 
period 2012–2017.

Patients undergoing cataract treatment needed shorter 
hospitalizations in 2017 (an average of 1.89 patient-days) than 
in 2012 (an average of 2.19 patient-days); also, the ratio of hos-
pitalization time for surgical cataract treatment to hospitaliza-
tion time for other reasons (Figure 3) decreased significantly (in 
2012, this ratio was 2.19:3.07 = 0.71 and in 2017 it was 1.89:2.96 
= 0.64). 

Patients 65 years and older are admitted to the Ophthalmol-
ogy Ward predominantly for surgical cataract treatment, which 
on average needs a  shorter hospital stay (generally one day) 
than most other hospitalization reasons; these other reasons 
dominate among patients under 65. The average hospitalization 
time among the older patient group is thus significantly shorter 
than among younger patients (2.3 patient-days vs 3.2 patient-
days, respectively). 

Analysis of the hospital stay duration in terms of the cause 
of hospitalization showed that patients aged 65 years and older 
spend less time in hospital compared than younger patients, 
both in the case of surgical cataract treatment and other treat-
ment causes (Figure 4). 

Figure 1. Average waiting time for surgical cataract treatment in selected OECD countries [days]

 Source of data: [6].
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Figure 4. Average length of stay of patients treated for cataract and other causes in 2012–2017 in the Ophthalmology Ward of the University 
Clinical Hospital in Wroclaw, Poland, by age groups: 65 years and older and up to 65 years [patient–days] 

Source of data: University Clinical Hospital information system.

Figure 3. Average length of stay of patients treated for cataract and other causes in 2012–2017 in the Ophthalmology Ward of the University 
Clinical Hospital in Wroclaw, Poland [patient–days]

Source of data: University Clinical Hospital information system.

Figure 2. Number of patients treated for cataract in 2012–2017 in the Ophthalmology Ward of the University Clinical Hospital in Wroclaw, 
Poland, by age: 65 years and older and up to 65 years [number of patients] 

Source of data: University Clinical Hospital information system.
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Consistently, the average cost of hospitalization of patients 
aged 65 years and older in the Ophthalmology Ward of the Uni-
versity Clinical Hospital in 2012–2017 was significantly lower 
than in the case of younger patients (2105.63 PLN vs 2929.57 
PLN, respectively; equivalent of 495.44 EUR vs 689.31 EUR, ac-
cepting the average PLN to EUR exchange rate 4.25 : 1).

Discussion

There are many possible causes for the limited availability 
of medical services. Current demographic phenomena–particu-
larly the aging of society combined with prolonged life spans 
–are  the direct causes of increased demand for medical ser-
vices. On the other hand, the availability of these services can 
be limited by a  lack of financial assets, a deficit of  specialized 
medical staff, or patients’ preference for medical services pro-
vided in a certain type of medical facilities [1]. The increasing 
expectations of quality of life among aging patients mean that 
modern medical technologies must be used to treat age-related 
vision impairment [11]. It is also necessary to introduce process 
adjustments and organizational innovations in hospitals [12] in 
order to lower the costs of medical services and improve their 
quality and availability. 

Although both staff specialized in ophthalmology and the 
necessary medical infrastructure are  available in Poland, and 
are comparable with the standards of other developed coun-
tries, surgical cataract treatment waiting times in Poland are 
among the longest in the entire OECD. This can be attributed in 
the first place to organizational faults in ophthalmology wards 
which make it impossible to utilize their full potential. Hospitals 
are the most complex facilities that providing medical services, 
in both economic and financial terms, and also on account of 
the wide variety of assets utilized and activities carried out. Ef-
ficient financial policy is needed for both every-day and long-
-term hospital functioning, so  choosing the most appropriate 
tools is crucial if the positive effects are to be maximized [12]. 
The current limited availability of cataract treatment in Poland, 
together with the option of seeking medical help in other coun-
tries of  the European Union made available to Polish patients 
by Directive 2011/24/EU [13], has led to an increased transfer 
of financial assets from  the N FZ to medical service providers 
abroad. Undergoing surgical cataract treatment abroad seems 
to be attractive to patients in all parts of Poland [8], but in prac-
tice the vast majority (85%) of beneficiaries are inhabitants 
of the southern regions of Poland, namely the D olnoslaskie, 
Slaskie, and Malopolskie voivodeships. Since the capacity does 
exist in Polish hospitals to provide more surgical cataract treat-
ment procedures, organizational efforts should be made by the 

NFZ to apply more of its financial assets to medical services pro-
vided in Poland, rather than paying for them abroad.

The shorter duration of hospital stays among older patients 
seen in this study can be explained mainly by the difference in 
case characteristics in the different age groups: in the older pa-
tients, devolution- and degeneration-related conditions domi-
nate; these need highly standardized approaches that take less 
time than the usually more atypical cases (often complicated 
by comorbidities) seen in younger patients; these require lon-
ger diagnostic processes and more complex treatment. The sig-
nificantly lower hospitalization costs demonstrated in the study 
can be attributed to (among other causes) the shorter hospital 
stay duration among the older patients. This supports the thesis 
that the introduction of modern medical technologies into the 
diagnostics and therapy of cataract, the development of an ap-
propriate infrastructure, the expansion of medical staff, and 
improving management make it possible to  shorten the aver-
age hospital stay, especially in the standard cases that dominate 
in patients of 65 years and older, thus lowering hospitalization 
costs, as we observed in the study results. The resulting finan-
cial savings are significant not only to individual medical service 
providers, but also to the public medical insurance fund NFZ. 

Conclusions

In the Ophthalmology Ward of the University Clinical Hospi-
tal in Wrocław, Poland, in 2012–2017, the average hospital stay 
was shorter and the average hospitalization cost was lower for 
patients 65 years of age or older than for younger patients. This 
can be attributed to the fact that the older patients are admitted 
primarily for surgical cataract treatment which, because it relies 
on recently introduced modern medical technology, is a highly 
standardized, relatively quick, and less-invasive procedure that 
needs only short introductory diagnostics and  is often carried 
out as one-day-procedure. This demonstrates that  the  health 
needs of aging Polish society can be more effectively fulfilled 
using methods relying on modern medical technologies. 

As Polish ophthalmological medical staff and infrastructure 
are comparable to OECD standards, and since there are finan-
cial assets reserved for  the  purposes of cataract treatment 
by the NFZ that have either not been used or could be redirect-
ed to be spent in Poland, Polish hospitals should not only intro-
duce new medical technologies but also should undertake pro-
cess adjustments and organizational innovations so that their 
potential is used to a  greater extent, and the real availability 
of surgical cataract treatment to patients improves, shortening 
waiting lists.
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Conflict of interest: The authors declare no conflict of interests.

References
1.	 Wierzbowska J, Stankiewicz A. Choroby oczu w wieku podeszłym. Med Dypl 2011; 8(185): 46–51 (in Polish).
2.	 Grzybowski A, Gaca-Wysocka M. Zaćma. In: Grzybowski A. Okulistyka. Wrocław: Wydawnictwo Edra Urban & Partner; 2018: 147–148 

(in Polish).
3.	 Niżankowska M. Okulistyka – podstawy kliniczne. Warszawa: Wydawnictwo Lekarskie PZWL; 1986: 288–289 (in Polish).
4.	 Kałużny J, Seredyka-Buduk M. Stan obecny i perspektywy rozwoju chirurgii zaćmy. In: Kęcik T, ed. Okulistyka Polska początku XXI wieku. 

Warszawa: Wydawnictwo OFTAL; 2002: 20–21 (in Polish).
5.	 Spaeth G. Chirurgia okulistyczna. Wrocław: Elsevier Urban & Partner; 2006: 6–9 (in Polish).
6.	 OECD/EU. Health at a Glance: Europe 2016 – State of Health in the EU Cycle. Paris: OECD Publishing; 2016: 176–177, doi: http://dx.doi.

org/10.1787/9789264265592-en. 
7.	 Grzybowski A, Maciejewski A. Koszty społeczne odroczonego terminu zabiegu usunięcia zaćmy z jednoczesnym wszczepieniem soczew-

ki. Ophtha Therapy 2016; 1(9): 53–58 (in Polish).
8.	 Grzybowski A, Maciejewski A. Wzrost liczby operacji usunięcia zaćmy wykonywanych w ramach dyrektywy transgranicznej z 2016 r. 

Ophtha Therapy 2017; 1(13): 10–14 (in Polish).
9.	 Narodowy Fundusz Zdrowia. Sprawozdanie z działalności Narodowego Funduszu Zdrowia za rok 2017. Warszawa: NFZ; 2018: 64 [cited 

24.07.2018]. Available from URL: http://www.nfz.gov.pl/gfx/nfz/userfiles/_public/bip/dzialalnosc_nfz/sprawozdania_z_dzialalnosci_
nfz/sprawozdanie_z_dzialalnosci_nfz_za_2017_rok.pdf (in Polish). 



J. Furtak-Pobrotyn et al. • The effect of modern medical technology on the availability
Fa

m
ily

 M
ed

ic
in

e 
&

 P
rim

ar
y 

Ca
re

 R
ev

ie
w

 2
01

8;
 2

0(
3)

226

10.	 Wilczyńska J, Bogusławski S, Plisko R, Raport: Leczenie zaćmy jedną z największych niezaspokojonych potrzeb zdrowotnych polskiego 
społeczeństwa. Warszawa Sequence HC Partners Sp. z o.o.,  HTA Consulting Sp. z o.o.; 2012 (in Polish).

11.	 Grabska-Liberek I, Derlacka D, Skowyra A. Nowoczesne metody leczenia zaćmy. Post Nauk Med 2013; 12: 880–883 (in Polish).
12.	 Witczak I. Ekonomika szpitala, uwarunkowania, elementy, zasady. Warszawa: Wydawnictwo CeDeWu; 2009: 150–153 (in Polish).
13.	 Dyrektywa Parlamentu Europejskiego i Rady 2011/24/UE z dnia 9 marca 2011 r. w sprawie stosowania praw pacjentów w transgranicz-

nej opiece zdrowotnej (Dz.U. UE L. 88 z dn. 4.04.2011) (in Polish).

Tables: 0
Figures: 4
References: 13

Received: 06.08.2018
Reviewed: 11.08.2018
Accepted: 14.08.2018

Address for correspondence:
Robert Susło, MD, PhD
Zakład Gerontologii
Katedra Zdrowia Publicznego UM
ul. Bartla 5
51-618 Wrocław
Polska
Tel.: +48 71 347-90-29
E-mail: robertsuslo@gmail.com 



ORIGINAL PAPERS

Family Medicine & Primary Care Review 2018; 20(3): 227–231

© Copyright by Wydawnictwo Continuo

doi: 10.5114/fmpcr.2017.65084

Acute mastoiditis, a severe complication of acute otitis media 
in children – prevalence, diagnosis and treatment
Agata Kałużna-MłynarczykA–F, Beata PucherB, D, E, Nel NurczykA–D,  
Paulina AdamczykB, Magdalena PrauzińskaB, Michał KotowskiB,  
Jarosław SzydłowskiA, D

Pediatric Otolaryngology Department, Poznan University of Medical Sciences, Poland

A – Study Design, B – Data Collection, C – Statistical Analysis, D – Data Interpretation, E – Manuscript Preparation, F – Literature 
Search, G – Funds Collection

Background. Acute otitis media in children is one of the most common causes of patients reporting to the family doctor 
and pediatrician. In rare cases, the inflammatory process spreads deeper into the temporal bone despite proper treatment, resulting 
in mastoiditis.
Objectives. The aim of this article is to present the most common complication of inflammation of the middle ear. This is mastoiditis. 
The authors describe mastoiditis by means of its characteristics, the most common symptoms, incidence and treatment.
Material and methods. Data about the patients hospitalized in the Pediatric Otolaryngology Department of the Poznan University of 
Medical Sciences from January 2017 to April 2018 was analyzed and subjected to a retrospective study. Statistical analysis of the results 
was performed.
Results. Based on the analyzed medical documentation, the incidence of mastoiditis was evaluated. In addition, the parameters char-
acterizing the diagnostic procedure, along with the treatment methods and the effectiveness of the applied therapies in the hospital 
conditions, were assessed. The number of outpatient ambulatory visits and the frequency of necessary hospitalizations for patients 
with uncomplicated otitis media were additionally subjected to evaluation.
Conclusions. The number of cases of inflammation of the middle ear requiring hospitalization in the Pediatric Otolaryngology Depart-
ment Poznan University of Medical Sciences is minimal, although the complications may present severe health consequences. Uncom-
plicated acute otitis media may be successfully treated in ambulatory conditions by family physicians and pediatricians. Early detection 
of the potential complication is essential in the practice of the family doctor.
Key words: mastoiditis, otitis media, child, ear diseases.
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Background

Acute otitis media in children is one of the most common 
causes of patients reporting to the family doctor and pediatri-
cian, both of whom can successfully treat ear infections [1]. 
The basic mechanism for the development of acute otitis me-
dia (AOM) is dysfunction of the Eustachian tube and impaired 
ventilation of the tympanic cavity. The principle of conservative 
treatment is the restoration of Eustachian tube function and 
symptomatic treatment of earache and fever. In some cases, 
bacterial infection occurs and patients require systemic antibi-
otics. Streptococcus pneumoniae is the most frequent bacteria 
causing acute inflammation of the middle ear. The use of vac-
cinations against this pathogen reduces the risk of episodes of 
AOM in children.

In rare cases, the inflammatory process spreads deeper 
into the temporal bone despite proper treatment. Acute mas-
toiditis is the result of an acute inflammation of the middle ear 
that spreads to the pneumatic cells and the mastoid bone [2]. 
It often leads to periosteitis and osteomyelitis of the temporal 
bone. The most common cause of mastoiditis is a communica-
tion disorder between the tympanic cavity, the mastoid process 
and the Eustachian tube. The spreading inflammatory process 
may result in the formation of a subperiosteal abscess and os-
teolysis of the mastoid bone. Other, less frequent complications 

are divided into two groups: intratemporal (facial nerve paresis, 
labyrinthitis) and intracranial (sinus vein thrombosis, meningi-
tis and cerebral abscesses). In addition, a subperiosteal abscess 
and a much less frequent abscess of Bezold (spreading to the 
deep neck tissues along the sternocleidomastoid muscle) may 
be formed. The primary treatment for complications is systemic 
antibiotic therapy in combination with surgical management. 
The basic surgical treatment is myringotomy (tympanic mem-
brane incision, paracentesis). This treatment causes decom-
pression of the tympanic cavity and improve access of air to 
the inside. The procedure can be extended with placement of 
a ventilation tube which maintains the patency of the incision 
and ventilation of the middle ear. In more severe cases, surgical 
treatment is external opening and drainage of the mastoid cav-
ity – the procedure deemed antromasteidectomy.

Although the incidence of severe complications is low, oto-
genic complications may pose a serious threat to health and life 
of children [3–5]. Mastoiditis most often affects children up to 
2 years old and occurs with a frequency of 1.2–6 per 100,000 
cases [6].

Objectives

The aim of the present study was to determine the frequen-
cy of mastoiditis occurrence in children with acute otitis media 
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who were admitted to the Pediatric Otolaryngology Depart-
ment during the last 16 months. Our study included all children 
treated for otitis media and mastoiditis.

Material and methods

Study design, setting and participants

A retrospective study was carried out on patients hospital-
ized from January 2017 to April 2018 at the Pediatric Otolar-
yngology Department of Poznan University of Medical Sciences 
(PUMS). A  group of children who reported to the emergency 
room because of AOM in the same period of time was also ana-
lyzed. All patients subjected to the study are patients under 18 
years of age. The approval from the Ethics Committee was not 
required for this research (retrospective analysis).

Data sources

The incidence of the most frequent otogenic complication 
was assessed, based on the analysis of the medical documenta-
tion of patients from the last 16 months. Moreover, the param-
eters characterizing the diagnostic procedure with the methods 
of treatment and the effectiveness of the applied therapies 
were subjected to evaluation. 

Statistical methods

Statistical analysis of the results was performed. In the stud-
ied populations, normal distribution at α = 0.05 was not proved 
by both the Shapiro–Wilk and Kolmogorov–Smirnov tests. Chi- 
-squared test and Mann–Whitney U test were used in the study.

Results

The results of the retrospective study analysis concluded 
that for 1  520 patients diagnosed with AOM who reported 
to the emergency room (ER) of the hospital, only 58 patients 
(3.68%) required hospitalization in the Pediatric Otolaryngology 
Department (Figure 1).

reporting with this diagnosis decreased with increasing age of 
the children.

Figure 2. Numbers of patients reported to the ER of PUMS pediatric 
hospital grouped by their age and gender

Hospitalized patients who presented a higher incidence of 
complications in the form of mastoiditis were mainly children 
up to 4 years of age (Figure 3). In the time period from January 
2017 to April 2018, there were no cases of mastoiditis in chil-
dren over 8 years of age.

Figure 3. Occurrence of mastoiditis at PUMS pediatric hospital 
grouped by their age and gender

Chi-squared test was performed comparing the age and sex 
of the group of patients treated in the ER with the second group 
of patients hospitalized for mastoiditis. Test results showed that 
there is no significant difference between two groups of pa-
tients in this regard (p = 0.68 and p = 0.20, respectively). Mann– 
–Whitney U test, which was also applied to this analysis, dem-
onstrated there is no significant difference between the groups 
(p = 0.20 and p = 0.18, respectively).

Patients with mastoiditis hospitalized at the Pediatric Oto-
laryngology Department underwent inflammatory markers 
analyses. The results of the laboratory tests are characterized 
by a  large range of values, with CRP values ranging from 0.44  
mg/dL to 17.82 mg/dL (median value: 10.87 mg/dL) and WBC 
values from 7.26 × 103/µL to 25.99 × 103/µL (median value: 
16.67 × 103/µL) (Table 1). Statistical analysis measuring the de-
pendence of the level of inflammatory markers in relation to 
the used treatment and length of hospitalization could not be 
performed for the group of children with mastoiditis, as it was 
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Figure 1. The percentage distribution of patients who reported to 
the emergency room of PUMS pediatric hospital

Among the hospitalized patients, 18 developed mastoid-
itis – a  complication of AOM. Based on the age of the whole 
analyzed group of patients, children up to the age of 4 were the 
group which most frequently reported to the hospital ER be-
cause of acute otitis media (Figure 2). The frequency of patients 
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sessment, a sterile purulent secretion. Such results may occur 
if the secretion collection was performed after the implemen-
tation of the antibiotic therapy. The basic treatment included 
intravenous antibiotic therapy. The most commonly utilized an-
tibiotic was 3rd generation cephalosporin administered intrave-
nously (Ceftriaxone, Cefotaxime), but drugs such as Amoxicillin 
with clavulanic acid, Cefuroxime, Metronidazole and Clindamy-
cin or a combination of 2 or more of the above-mentioned anti-
biotics, were also administered. Additionally, Ciprofloxacin was 
sometimes added in the form of a  topical formulation to the 
auditory canal.

a very small population and the large spread of results made it 
impossible to carry out a statistical analysis with a reliable con-
fidence factor α. Further amounts of data are being collected to 
increase the population size and possibly enable it to find any 
correlations.

In the study, Streptococcus pneumoniae was the most fre-
quently occurring pathogen in the secretion fluid collected from 
the middle ear of patients. Pathogens such as Pseudomonas 
aeruginosa, Corynebacterium sp., Streptococcus pyogenes and 
Staphylococcus sp. also appeared in the analyzed material. Part 
of the collected secretion was, according to microbiology as-

Table 1. Summary of Pediatric Otolaryngology Department patients with mastoiditis – including therapy and laboratory values

No. Age (y) Side Gender CRP  
(mg/dL)

WBC  
(10 × 3/µL)

Pathogen Antibiotic Applied treatment

1 0.8 L F 2.71 19.52 Streptococcus pneumoniae Ceftriaxone iv
Metronidazole iv

AM and myringotomy 
with VTP

2 1.2 L F 15.69 25.99 Streptococcus pneumoniae Ceftriaxone iv AM and myringotomy 
with VTP

3 1.2 L M 10.95 20.54 Staphylococcus sp. Cefuroxime iv
Clindamycin iv
Ciprofloxacin (topical)

AM and myringotomy 
with VTP

4 1.7 R F 12.03 13.06 Streptococcus pneumoniae Ceftriaxone iv Myringotomy with 
VTP

5 1.8 L F 0.44 13.79 material was not taken Cefuroxime iv
Cefotaxime iv
Clindamycin iv

AM and myringotomy 
with VTP

6 2.3 L F 15.41 10.19 sterile Cefuroxime iv
Metronidazole iv
Ciprofloxacin (topical)

AM and myringotomy 
with VTP

7 2.8 L F 6.02 17.29 Streptococcus pneumoniae Amoxicillin with clavu-
lanic acid iv

AM and myringotomy 
with VTP

8 3.1 L F 2.53 16.05 sterile Ceftriaxone iv
Metronidazole iv
Amoxicillin with clavu-
lanic acid iv
Ciprofloxacin (topical)

Myringotomy with 
VTP

9 3.2 L F 4.79 14.17 Pseudomonas aeruginosa, 
Corynebacterium sp.

Amoxicillin with clavu-
lanic acid iv
Ciprofloxacin (topical)

Myringotomy with 
VTP

10 3.4 L F 16.88 14.69 Streptococcus pneumoniae, 
Staphylococcus sp.

Ceftriaxone iv
Clindamycin iv

AM and myringotomy 
with VTP

11 3.4 R M 17.74 20.42 Streptococcus pneumoniae, 
Staphylococcus sp.

Ceftriaxone iv AM and myringotomy 
with VTP

12 3.8 L M 10.99 21.01 Staphylococcus sp. Ceftriaxone iv AM and myringotomy 
with VTP

13 3.8 R F 0.44 7.26 sterile Ceftriaxone iv
Amoxicillin with clavu-
lanic acid iv

AM and myringotomy 
with VTP

14 4.9 R M 17.82 18.48 sterile Amoxicillin with clavu-
lanic acid iv

AM and myringotomy 
with VTP

15 6.3 R M 15.93 24.95 Streptococcus pyogenes, 
Staphylococcus sp.

Ceftriaxone iv Myringotomy

16 6.3 L F 2.35 9.6 sterile Ceftriaxone iv
Clindamycin iv

AM and myringotomy 
with VTP

17 6.5 L F 10.79 15.16 Streptococcus pneumoniae Ceftriaxone iv
Clindamycin iv

AM and myringotomy 
with VTP

18 6.8 R M 7.5 17.35 Pseudomonas aeruginosa Ceftriaxone iv
Ciprofloxacin (topical)

AM and myringotomy 
with VTP

Reference ranges – CRP: ≤ 0.5 mg/dL, WBC: 4.5 x 10 × 3/µL – 13.0 x 10 × 3/µL  Shortcuts – L: left, R: right, F: female, M: male.
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The primary surgical treatment of mastoiditis is myringot-
omy with or without a ventilation tube placement (VTP). Para-
centesis improves the general condition of the child by drain-
ing the space of the middle ear affected by inflammation and 
thus allowing the outflow of accumulated fluid. This procedure 
in combination with VTP enables extended ventilation of the 
middle ear for several months. Paracentesis with the ventila-
tion tube placement was performed in the vast majority of the 
children hospitalized with complication of AOM (94.44%). In the 
case of only one child, the therapeutic procedure was limited 
to the use of intravenous antibiotics therapy with myringotomy 
without ventilation tube placement. The general condition im-
proved in some patients after the use of intravenous antibiotic 
therapy, however, 14 children required advanced surgical treat-
ment – an antromastroidectomy (AM). The length of hospital-
ization of patients with a  complication of otitis media ranged 
from 6 to 13 days (median 10). Each case of mastoiditis required 
hospitalization.

Discussion

The most common, but still rarely occurring complication of 
AOM is mastoiditis [7, 8]. The cause of mastoiditis is the spread 
of the inflammatory process in the temporal bone. Inflamma-
tion includes the tympanic cavity and air cells of the mastoid 
process because these spaces have a  connection with each 
other [2, 3]. In some cases, bone destruction or the formation 
of inflammatory granules may also occur. Mastoiditis is usually 
manifested by symptoms of skin inflammation over the mastoid 
process (redness and/or swelling in the area behind the ear-
lobe) and in the case of the formation of subperiosteal abscess, 
a protruding earlobe (Table 2). Symptoms of mastoiditis usually 
appear during or after the infection of the middle ear, so the 
observed symptoms may be earache and fever. Signs observed 
upon the otoscopic examination may include a convex tympanic 
membrane, perforation with leakage of purulent secretion fluid 
and, in rare cases, collapse of the upper and posterior wall of 
the external auditory canal [3, 4].

Table 2. Symptoms/signs that may occur in children with 
mastoiditis
•	 otalgia
•	 painfulness of the area behind the earlobe
•	 redness and/or swelling of the area behind the earlobe
•	 redness and/or convex tympanic membrane
•	 perforation of the tympanic membrane with purulent leak-

age from the ear
•	 collapse of the wall of the external auditory canal
•	 protruding earlobe

Factors that significantly contribute to the effectiveness of 
prevention and treatment of acute otitis media and mastoiditis 
include an increase in the availability of diagnostic tests, ratio-
nally applied antibiotic therapy, as well as the development of 
surgical techniques in the field of otosurgery. Computed tomog-
raphy (CT) is an imaging method recommended in order to eval-
uate the state of inflammation in the mastoid. The pathological 
filling of pneumatic spaces of the mastoid and tympanic cavity 
can be observed in computed tomography imaging (Figure 4, 5). 

In the advanced form of the disease, destruction of the 
bone and ossicles may be seen, as well as a fistula between the 
mastoid cavity and the subcutaneous tissue surrounding the ear 
mantle (in the case of the formation of a subperiosteal abscess) 
[8]. Currently, there is a tendency to perform imaging examina-
tions limited to the (a) cases of patients suffering from neuro-
logical symptoms, (b) in suspicion of intracranial complications 
or (c) in the absence of improvement within 48 to 72 hours of 
treatment [6].

Figure 4. CT imaging of the mastoiditis – axial (own material)

Figure 5. CT imaging of mastoiditis – frontal (own material)

Treatment of mastoiditis does not require antromasteidec-
tomy in all cases. This is the final procedure for patients whose 
condition is not improving. In some patients, paracentesis com-
bined with antibiotic therapy results in satisfactory outcome 
[5–7].

Conclusions

The number of cases of inflammation of the middle ear re-
quiring hospitalization in Pediatric Otolaryngology Department 
Poznan University of Medical Sciences is minimal. Acute otitis 
media may be successfully treated in outpatient clinic by family 
physicians and pediatricians. In cases of suspicion of mastoiditis, 
the patient is required to be immediately directed to the otolar-
yngologist. In the practice of the family doctor, early detection 
of the potential complication is crucial.

Source of funding: This work was funded from the authors’ own 
resources.
Conflicts of interest: The authors declare no conflicts of interest.
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Background. The electronic cigarette (EC) is a small device used as a potentially less harmful alternative to regular ciga-
rettes. It is often advertised as a new tool for smoking cessation. After its introduction to the market in 2004, ECs became a global hit 
with few billion USD worth sales each year. Although it has global popularity, not much is known about the real reasons users choose 
them instead of other tobacco products.
Objectives. To understand the reasons why Polish vapers start using ECs.
Material and methods. This was a cross-sectional study based on an especially prepared questionnaire. This included the multiple 
choice question: “What made you start vaping e-cigarettes?”. A link to a survey published on the Survey Monkey web platform was 
distributed among EC facebook groups and vaper forums.
Results. After collection of the results of the survey (run during in the last 6 months of 2016), 1142 responses  were included into final 
analysis. The studied population included mainly men in the age group of 18–25 with secondary and higher education, living in urban 
areas. Three major reasons to start vaping were stated: lack of unpleasant odour (65.7%), belief in less harmfulness of ECs (64.6%) and 
better taste of ECs (58.8%) in comparison to regular cigarettes.
Conclusions. Perception of lesser harmfulness of e-cigarettes, lack of unpleasant odour and better taste of ECs as compared to regular 
cigarettes are important reasons for Polish vapers to start using ECs. Because many users switch to ECs from cigarettes and are con-
vinced about their positive health effects, family physicians should inform them about lack of evidence on EC safety and encourage 
them to quit smoking no matter which nicotine delivery system they use.
Key words: e-cigarettes, Electronic Nicotine Delivery Systems, surveys and questionnaires, vaping, Poland.
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Background
Electronic cigarettes (EC), also called e-cigarettes, are hand-

-size devices designed to imitate cigarette smoking. Instead of 
tobacco combustion being used to produce smoke in regular 
cigarettes, electronic cigarettes vaporize (by heat) a liquid con-
taining nicotine and other additives (e.g. propylene glycol, fla-
vouring agents) producing vapour inhaled by user (referred to 
as vaping) [1]. Heath effects of e-cigarettes usage are still un-
clear. On one hand, heating instead of combustion should pro-
duce less cancerogenic substances and improve the health ef-
fect of e-cigarettes, but on the other hand, vaping has potential 
addictive effects, risk of other than nicotine substance usage, 
uncertainty about product engineering or quality of compounds 
and nicotine concentrations, possible harmful lung inflamma-
tion due to very small emitted particle size and increase of 
oxidative stress. The aforementioned brings about doubt about  
e-cigarettes having positive health effects [2].

In order to understand the usage of e-cigarettes better, it is 
important to understand the motivations of users behind the 
choice of electronic cigarettes. So far not many studies covered 
this topic. A  Hungarian study by Pénzes et al. on 826 Hungar-
ians found that smoking cessation, taste variety, perceived social 
norms and convenience when smoking is prohibited were the 
major motivators to vape. However, the study was done only on 
university students [3]. A Spanish study by Bunch et al. confirmed 

that reduction of tobacco-smoking and will to quit smoking or 
to use e-cigarettes in places where smoking is prohibited were 
the most important drivers to vape. Still, the study sample was 
relatively small (n = 600) [4]. In Poland, Brożek et al. concluded 
that leading motivators were quitting tobacco, a perceived less 
harmful impact on health and the price. This study was also con-
ducted on students [5]. Other studies also dealt with the topic, 
but the subjects were mainly adolescents or students [6–8]. The 
lack of general population-based studies regarding motivation 
for vaping has lead us to design the following research.

Objectives
To identify the main reasons among Polish e-cigarettes users 

for taking up vaping.

Material and methods

This was an especially prepared cross-sectional online sur-
vey. Order of questions, sentence grammar, pilot study were de-
signed by the authors on the basis of their previous experience 
[9, 10]. The survey included 38 questions, and was distributed 
on the Internet (electronic cigarette Facebook groups and Inter-
net e-cigarette forums) by a web-based survey platform (Survey 
Monkey). Most questions were of single choice with a 5-point 
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Likert scale, a few questions were of multiple choice. Inclusion 
criteria were: no previous survey completion, age of participant 
between 13–70, at least one question more filled-in beyond 
the demographic questions, awareness of e-cigarettes. The sur-
vey was available online between July 1st, 2016 and January 1st 

2017. All surveys filled-in by the end of the study were checked 
for meeting inclusion criteria. Acquired data was then verified 
for normality of distribution and equality of variances. The 
results of the quantitative variables are presented as a  mean  
(± SD), median, minimum and maximum. In this paper, we pre-
sent selected results of this survey, dealing with the question of 
the reasons for which electronic cigarettes users begin vaping. 
The survey was piloted in a  group of 20 students in order to 
exclude typos and mistakes.

The approval from the Ethics Committee was not required 
for this research.

Results

A total number of 1288 questionnaires were collected. Re-
spondents not satisfying inclusion criteria (16 duplicates, 86 
questionnaires with no age provided, 6 with age out of inclusion 
range, 35 with only demographic pages filled, 2 with no answer 
to the question about knowledge of e-cigarettes and 1 with neg-
ative answer to that question) were removed. A total number 
of 1142 surveys were included in the final analysis. Participants 
were mainly Polish males younger than 26 years, with second-
ary or higher education, living in cities (Table 1). One out of ten 
(11.7%, n = 134) respondents were current cigarettes smokers, 
while 61.6% (n = 704) were former cigarette smokers (Table 1). 
In their responses, most participants chose lack of unpleasant 
odour as the reason which made them start vaping (65.7%). 
Almost the same percentage (64.6%) claimed that e-cigarettes 
were less harmful than cigarettes. Better taste was the third 
most common answer (58.8%) (Table 2). 

Table 1. Baseline characteristics of study participants
n (%) Total n (%)

Age  < 18
18–25
26–45
 > 45
min
max
mean (SD)
median

134 (11.7)
603 (52.8)
312 (27.3)
93 (8.1)
13
69
25.9 (± 11.1)
21

1142 (100)

Gender men 
women 

978 (85.6) 
164 (14.4)

1142 (100)

Education higher 
secondary 
vocational 
primary 

280 (24.5) 
575 (50.3) 
134 (11.7) 
153 (13.4)

1142 (100)

Country of 
residence

Poland 
other 

1121 (98.2) 
21 (1.8)

1142 (100)

Place of 
residence

city over 1 mln inhab-
itants

city over 500,000 to 1 
mln inhabitants

city over 100,000 to 
500,000 inhabitants

city over 10,000 to 
100,000 inhabitants

city up to 10.000 
inhabitants 

rural areas

140 (12.3)

134 (11.7)

225 (19.7)

322 (28.2)

119 (10.4)
202 (17.7)

1142 (100)

Cigarettes 
smoking

current smokers
former smokers
never smokers
no data

134 (11.7)
704 (61.6)
133 (11.7)
171 (15.0)

1142 (100)

Table 2. Reasons for starting vaping provided by the study par-
ticipants in a response to the multiple choice question “What 
made you start vaping e-cigarettes?” n = 1142. Participant was 
asked to choose from one of proposed answers or type in one 
on his own in the field ‘other’
Answer n (%)
ECs does not leave unpleasant odour 750 (65.7)
I think ECs are less harmful than regular cigarettes 738 (64.6)
ECs have better taste than regular cigarettes 672 (58.8)
Vaping is cheaper than smoking 610 (53.4)
I tried to quit smoking 486 (42.5)
I was curious with regard to the taste of ECs 306 (26.8)
Vaping is allowed in places where smoking is 
forbidden

237 (20.7)

Need to decrease emotional tension/stress 204 (17.9)
Possibility of vaping other substances than nico-
tine liquids

112 (9.8)

ECs are more fashionable than regular cigarettes 80 (7.0)
Other answers 36 (3.1)
Hard to say 11 (1.0)

Discussion

WOBASZ and WOBASZ II – the two main Polish representa-
tive epidemiologic studies, found that between the years 2003–
–2005 and 2014–2015 (respectively), the prevalence of smok-
ing decreased for men – from 39.0% to 29.9%, and for women  
– from 23.8% to 20.5% [11]. However, the number of smokers is 
still high, especially in the group of 45–54 years old where the 
percentage of smokers is the highest and equals 35.9% [11]. In 
our study, only 8.1% of participants were of that age, the major-
ity (91.9%) were less than 45 years old, confirming that vaping 
was typical for young people. E-cigarette users younger than 26 
constituted 64.5% of all participants (Table 1). 

The most frequent reasons for smoking, as declared by 
WOBASZ study participants, were the force of habit, the calm-
ing effect of smoking and the “pleasure” of smoking [11]. These 
were not similar to motivators for vaping found in our research. 
Lack of unpleasant odour, lesser harmfulness and better taste of 
electronic cigarettes compared to regular cigarettes were identi-
fied in our study as the main reasons to start vaping among the 
study population. This is consistent with many other studies, 
which identified better smell as one of the advantages of e-ciga-
rettes [12]. However, lack of unpleasant odour was not the most 
common reason for electronic cigarettes usage according to 
a systematic review of e-cigarettes studies by Glasser et al. [12]. 
This suggests that this finding may be specific to our population. 
The three most common reasons to vape listed by Glasser were: 
to address tobacco withdrawal symptoms, to evade smoke-free 
policies and because ECs are perceived as less harmful than 
regular cigarettes. It is interesting that smoking cessation in the 
studied group was not one of the most common reasons to use 
electronic cigarettes – it was ranked in 5th position. E-cigarettes 
were perceived by their users more as a  device with a  good 
smell than a tool to quit bad habit.

Lesser harmfulness was chosen as the second most com-
mon reason to start vaping by our study participants, however, 
there is not enough evidence to confirm that the harmfulness of 
electronic cigarettes is much lower than the one of traditional 
tobacco products [12]. It was also one of two main reasons for 
a change to e-cigarettes identified in a small Polish study on 69 
subjects by Daniuk et al. [13]. The other main reason in that 
study was desire to use fashionable technological innovations, 
which was shared only by 7% of participants in our study. The 
third most common motivation to start vaping was the better 
taste of electronic cigarettes. This is mentioned in many studies, 



P. Lewek et al. • Polish e-cigarettes users, reasons to start vaping
Fa

m
ily

 M
ed

ic
in

e 
&

 P
rim

ar
y 

Ca
re

 R
ev

ie
w

 2
01

8;
 2

0(
3)

234

responses from e-cigarettes users, and, thus the results may be 
generalised to Polish electronic cigarettes users actively using 
the Internet. The studied population consisted mainly of men 
(85.6%) with secondary or higher education (74.8%) living in 
Poland (98.2%) and definitely speaking in Polish as this was lan-
guage of the survey. Dominance of men in the vapers popula-
tion is also seen in other studies [21]. In such population, these 
results may be true, however, they cannot be generalized to the 
Polish population as a whole. 

Regarding our study, family physicians should be aware 
that smoking cessations is not the main reason for vapers to try  
e-cigarettes – a  perceived lack of harm, a  pleasant smell and 
taste are the most important factors to start vaping. Family phy-
sicians should inform their vaping patients that lack of harm-
fulness of electronic cigarettes is not truly confirmed and that 
e-cigarettes are currently undergoing studies to confirm their 
safety. Moreover, they may use the knowledge why electronic 
cigarette users reach for e-cigarettes, for their benefit. For ex-
ample, in trying to encourage patients to quit smoking, they 
may start discussions about the unpleasant odour or the bad 
taste of cigarettes. In addition, instead of the reaching for ECs, 
the family physician may propose more evidence-based meth-
ods like varenicline or nicotine replacement therapy.

Conclusions

Although the health effects posed by electronic cigarettes 
are still unclear, vapers tend to perceive them as less harmful 
than regular cigarettes. According to our study, a  perceived 
lack of harmfulness, a  better smell and taste are important 
factors attracting Polish vapers to start vaping. Because of the 
aforementioned, more information about possible side effects 
of vaping should be aimed at their users. What is more, fam-
ily physicians, being the first stage in the healthcare system to 
discuss smoking cessation with patients, should inform their 
patients that inhalation of any addictive substance is harm-
ful no matter which delivery system is used (regular cigarette,  
e-cigarette, pipe, shisha etc.). They should also encourage them 
to quit smoking or vaping on each visit, assess and improve their 
motivation and advise evidence-based methods of smoking ces-
sation in accordance with medical guidelines.

especially in that of teenagers and students [14–16]. Such was an 
important reason to start vaping for 58.8% of our participants. 
A recent Eurobarometer study found that 12% of all Europeans 
started vaping because they liked e-cigarette flavours [17], which 
confirms that the taste of electronic cigarettes may attract new 
vapers and draw people to nicotine addiction. However, it was 
found that additives improving the taste of e-cigarettes, espe-
cially strawberry and cherry flavour, may increase electronic 
cigarettes toxicity [18, 19]. This underpins the need for provid-
ing proper information about possible side effects that should be 
targeted to future and present electronic cigarettes users.

Nearly 12% of our respondents were currently smoking ciga-
rettes (Table 1). On comparing this figure with that of the 20.7% 
participants who claimed that they started vaping because it 
was allowed in places where smoking was forbidden (Table 2), it 
may be concluded that some vapers used e-cigarettes because 
of a strong nicotine addiction. Electronic cigarettes have been 
allowed in public places as a  more acceptable way to inhale 
nicotine when regular cigarettes were not allowed, thus smok-
ers with strong nicotine craving might use them to satisfy their 
habit. This tendency may be dangerous, because rather than 
encouraging smokers to quit, it makes nicotine inhalation more 
socially acceptable.

In a  study on medical students and medical athletes by 
Shpakou et al., the youngest age of first attempt of smoking reg-
ular cigarettes was 12 years. Moreover, the traditional cigarette 
was listed as the first tobacco product to be smoked by a major-
ity of participants (88.7%) [8]. The minimum age of participant 
in our study was 13, which confirms that the youngest teenagers 
are already experimenting with electronic cigarettes. This high-
lights the urgent need for regulations to ban e-cigarettes usage 
by the youngest.

The limitation of the study was the fact that it was not rep-
resentative for the whole of the Polish population. Participants 
were limited to users of electronic cigarette facebook groups 
and internet forums. However, this approach made it possible 
to reach the targeted population – Polish ECs users. According 
to recent data, 81.9% of all Polish households have access to 
Internet, which makes online survey a reliable source of infor-
mation and one of the best ways to conduct survey-based stud-
ies [20]. This approach enabled us to acquire over 1100 unique 
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Conflicts of interest: The authors declare no conflicts of interest.

References

1.	 Kaisar MA, Prasad S, Liles T, et al. A decade of e-cigarettes: limited research & unresolved safety concerns. Toxicology 2016; 365: 67–75, 
doi:10.1016/j.tox.2016.07.020.

2.	 Górski P. Are e-cigarettes good or bad? Adv Respir Med 2017; 85(1): 1–2, doi: 10.5603/ARM.2017.0001.
3.	 Pénzes M, Foley KL, Balázs P, et al. Intention to experiment with e-cigarettes in a cross-sectional survey of undergraduate university 

students in Hungary. Subst Use Misuse 2016; 51(9): 1083–1092, doi: 10.3109/10826084.2016.1160116.
4.	 Bunch K, Fu M, Ballbè M, et al. Motivation and main flavour of use, use with nicotine and dual use of electronic cigarettes in Barcelona, 

Spain: a cross-sectional study. BMJ Open 2018; 8(3): e018329, doi: 10.1136/bmjopen-2017-018329.
5.	 Brożek G, Jankowski M, Zejda J, et al. E-smoking among students of medicine – frequency, pattern and motivations Adv Respir Med 

2017; 85(1): 8–14.
6.	 Zarobkiewicz MK, Wawryk-Gawda E, Woźniakowski MM, et al. Tobacco smokers and electronic cigarettes users among Polish universi-

ties students. Rocz Panstw Zakl Hig 2016; 67(1): 75–80.
7.	 Goniewicz ML, Leigh NJ, Gawron M, et al. Dual use of electronic and tobacco cigarettes among adolescents: a cross-sectional study in 

Poland. Int J Public Health 2016; 61(2): 189–197, doi: 10.1007/s00038-015-0756-x.
8.	 Shpakou A, Kovalevskiy V, Klimatskaia L, et al. Traditional smoking and e-smoking among medical students and students-athletes  

– popularity and motivation. Fam Med. Prim Care Rev 2018; 20(1): 61–66, doi: 10.5114/fmpcr.2018.73705.
9.	 Lewek P, Śmigielski J, Kardas P. Wpływ czasu pozostawania pod opieką lekarza POZ na uzgadnianie przez niego leków wypisywanych na 

recepcie – badanie ankietowe. Fam Med Prim Care Rev 2013; 15(2): 137–139 (in Polish).
10.	 Lewek P, Śmigielski J, Kardas P. Wpływ postrzegania polskich firm farmaceutycznych przez lekarzy POZ województwa łódzkiego na ich 

opinie o lekach generycznych – badanie ankietowe. Fam Med Prim Care Rev 2013; 15(3): 346–348 (in Polish).
11.	 Polakowska M, Kaleta D, Piotrowski W, et al. Tobacco smoking in Poland in the years from 2003 to 2014. Multi‑centre National Popula-

tion Health Examination Survey (WOBASZ). Pol Arch Intern Med 2017; 127(2): 91–99, doi: 10.20452/pamw.3896.



P. Lewek et al. • Polish e-cigarettes users, reasons to start vaping

Fa
m

ily
 M

ed
ic

in
e 

&
 P

rim
ar

y 
Ca

re
 R

ev
ie

w
 2

01
8;

 2
0(

3)

235

12.	 Glasser AM, Collins L, Pearson JL, et al. Overview of electronic nicotine delivery systems: a systematic review. Am J Prev Med 2017; 
52(2): e33–e66, doi: 10.1016/j.amepre.2016.10.036.

13.	 Daniluk A, Gawlikowska-Sroka A, Stępien-Słodkowska M, et al. Electronic cigarettes and awareness of their health effects. Adv Exp Med 
Biol 2018; 1039: 1–8, doi: 10.1007/5584_2017_83.

14.	 Dunlop S, Lyons C, Dessaix A, et al. How are tobacco smokers using e-cigarettes? Patterns of use, reasons for use and places of purchase 
in New South Wales. Med J Aust 2016; 204(9): 355, doi: http://dx.doi.org/10.5694/mja15.01156.

15.	 Hammal F, Finegan BA. Exploring attitudes of children 12–17 years of age toward electronic cigarettes. J Community Health 2016; 
41(5): 962–968, doi: http://dx.doi.org/10.1007/s10900-016-0178-6.

16.	 Tavolacci MP, Vasiliu A, Romo L, et al. Patterns of electronic cigarette use in current and ever users among college students in France: 
a cross-sectional study. BMJ Open 2016; 6(5): e011344, doi: http://dx.doi.org/10.1136/bmjopen-2016-011344.

17.	 Special Eurobarometer 458. Report. Attitudes of Europeans towards tobacco and electronic cigarettes. May 2017. Available from URL: 
http://ec.europa.eu/commfrontoffice/publicopinion/index.cfm/ResultDoc/download/DocumentKy/79003.

18.	 Leigh NJ, Lawton RI, Hershberger PA, et al. Flavourings significantly affect inhalation toxicity of aerosol generated from electronic nico-
tine delivery systems (ENDS). Tob Control 2016; 25(Suppl. 2): ii81–ii87.

19.	 Kosmider L, Sobczak A, Prokopowicz A, et al. Cherry-flavoured electronic cigarettes expose users to the inhalation irritant, benzalde-
hyde. Thorax 2016; 71(4): 376–377, doi: 10.1136/thoraxjnl-2015-207895.

20.	 Główny Urząd Statystyczny. Opracowanie sygnalne. Seństwo informacyjne w Polsce w 2017 r. [cited 05.09.2018]. Available 
from URL: https://stat.gov.pl/files/gfx/portalinformacyjny/pl/defaultaktualnosci/5497/2/7/1/spoleczenstwo_informacyjne_w_polsce-
_w_2017.pdf.

21. Truman P, Glover M, Fraser T. An online survey of New Zealand vapers. Int J Environ Res Public Health 2018; 15(2): E222, doi:10.3390/
ijerph15020222.

Tables: 2
Figures: 0
References: 21

Received: 15.05.2018
Reviewed: 12.07.2018
Accepted: 22.08.2018

Address for correspondence:
Paweł Lewek MD, PhD 
Zakład Medycyny Rodzinnej UM
ul. Narutowicza 60
90-136 Łódź
Polska
Tel.: +48 42 678-72-10
E-mail: pawel.lewek@umed.lodz.pl 



ORIGINAL PAPERS

Family Medicine & Primary Care Review 2018; 20(3): 236–240

© Copyright by Wydawnictwo Continuo

doi: 10.5114/fmpcr.2017.65084

Who do type 2 diabetics inform about their own illness
Agata Matej-Butrym1, A–G, Marek Butrym2, C–F,  
Ewa Rudnicka-Drożak1, D, E, Jolanta Szeliga-Król1, D, E

1 Chair and Department of Family Medicine, Medical University of Lublin, Poland
2 Department of Sociology, University of Warmia and Mazury in Olsztyn, Poland

A – Study Design, B – Data Collection, C – Statistical Analysis, D – Data Interpretation, E – Manuscript Preparation, F – Literature 
Search, G – Funds Collection

Background. Type 2 diabetes is a chronic disease that can influence the relationship between patients and their social 
environment. Some diabetics are afraid of discrimination because of their illness. 
Objectives. Understanding who of their social circle those afflicted with type 2 diabetes inform of the course of their disease. 
Material and methods. 136 patients with type 2 diabetes, including 71 women and 65 men (age – median: 62.5, min–max: 40–84) 
were subjected to a survey study which included, firstly, questions on who they inform about their affliction, secondly, the degree 
to which they admit to the affliction as compared with selected carbohydrate metabolism parameters of their illness (HbA1c, fasting 
glucose).
Results. Regarding their affliction, patients with type 2 diabetes most often inform their family members of their state of being, espe-
cially those who live with them (99.1%; 111), as well as those who do not live with them (86%; 117), then other people with diabetes 
(80.1%; 109), friends (72.8%; 99) and neighbours (63.2%; 86). In contrast, every second employed respondent did not inform their 
employer. The reason for admission to being type 2 diabetic was primarily motivated by a desire to prove that they can live a normal 
life while diabetic (60.3%; 86). There is a negative correlation between the level of HbA1c and a willingness to reveal that the afflicted 
can live a normal life despite their diabetes (p < 0,05).
Conclusions. Our research shows that type 2 diabetics do not always inform certain people within their social environment about their 
illness. This may have negative consequences. The reasons for this behavior require further research.
Key words: diabetes mellitus type 2 , family, social distance, social environment.
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Background

In recent decades, the prevalence of diabetes has risen 
sharply around the world. According to estimates of the Interna-
tional Diabetes Federation, there are currently 451 million people 
with diabetes aged 18–99 in the world, and it is predicted that 
by 2045, this number will increase to 629 million [1]. Is this in-
creasing number of people with diabetes getting more and more 
understanding and social support? Can any person suffering from 
diabetes always and everywhere admit to being diabetic?

In the literature, we encounter the problem of stigmatiza-
tion and discrimination of people with diabetes. People who do 
not suffer from diabetes assume that diabetes is not a stigma 
[2]. In contrast, people with diabetes report that stigmatization 
is a serious problem for them – one which they experience in 
different areas of life, especially in the workplace or in relation-
ships [2]. 

In the U.S., a study was carried out to measure the stigma of 
diabetes and the associated psychosocial effects within a large 
population of patients, using an online survey sent to 12,000 
people with diabetes [3]. The results reveal that the majority 
of respondents with type 1 diabetes (76%) or type 2 diabetes 
(52%) reported that diabetes is associated with stigma [3]. 

The Second Diabetes Attitudes, Wishes and Needs (DAWN2) 
study, which covered over 8.500 adult diabetics from 17 coun-
tries, showed that 17.6% of all patients thought their affliction 
generated discrimination, intolerance and a  lack of support 
from the communities in which they lived [4]. In Poland, the 

percentage of patients declaring similar experiences was higher 
and amounted to as much as 24% [4]. It is disturbing that even 
the very fact of becoming diabetic may cause shame in some 
people [5]. Such feelings of shame can prevent the afflicted 
from informing people within their social environment about 
the illness. This can have a  negative impact on the course of 
diabetes therapy. 	

In the literature devoted to the problem of informing about 
the disease, we find, first of all, issues concerning the manner in 
which medical personnel inform the afflicted about the course 
of their disease. The intent of the provided information is to 
compel the patient to adopt their doctor’s recommendations, 
and, consequently, to ensure effectiveness of the therapy. It is 
also emphasized that  information of this nature, regardless of 
what disease it concerns, creates a specific doctor–patient rela-
tionship and builds the patient’s trust [6] and their willingness 
to care for their own health. 

The problem of providing crucial information to the pa-
tient’s family, is considerably less often taken [7]. When done 
correctly, doing so fulfils similar goals, because the patient ex-
pects understanding, support and acceptance from their family 
members. Indeed, the importance of the family has an addition-
al dimension as the family has significance with regard to medi-
cal care and health protection, especially in chronic diseases, 
as it partners the health care system in performing traditional 
health-related tasks [8]. 

In everyday diabetological practice, however, we encoun-
ter situations wherein patients signal that they do not always 
admit to having diabetes. It is likely that in such scenarios, the 
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afflicted fear potential discrimination or stigmatization should 
they admit to being diabetic.	Analyses of the information that 
the ill person communicates with their social environment are 
only occasionally performed/carried out. The only material 
available in the literature are individual studies on the conceal-
ment or disclosure of information about the disease by patients 
with diabetes, especially in the workplace [9–11].  Thus, there is 
a need to understand the social implications of being diabetic.

Objectives 

The aim of the study is to understand why those afflicted 
with type 2 diabetes inform only certain individuals within their 
social circles, of the course of their disease. An attempt was also 
made to estimate the relationship between the fact of limiting 
admission of being diabetic and the values of the selected pa-
rameters of metabolic diabetes control.

Material and methods

Setting and participants

The study covered 136 patients with type 2 diabetes, includ-
ing 71 women and 65 men (age – median 62.5, min–max 40– 
–84) who reported to the Diabetological Outpatient Clinic of the 
Chair and Department of Family Medicine, Medical University of 
Lublin, for a medical appointment within a 6 month period, i.e. 
from September 2007 to February 2008.

The study used a  previously developed original question-
naire assessing the socio-economic and family situation of pa-
tients with type 2 diabetes [12]. The respondents were asked to 
indicate people from their social environment (family members, 
friends, neighbours and others) who they inform about their ill-
ness. The respondents also gave reasons for telling others about 
their disease. The categories of causes included the expectation 
of greater emotional support, maintenance of dignity, as well 
as the health, social and professional safety of the patient. The 
metabolic control of diabetes was assessed based on the level 
of A1c glycated haemoglobin (HbA1c) and fasting plasma glucose 
in the venous blood. Satisfactory values of fasting glucose was 
assumed to be  ≤ 110 mg/dl and for HbA1c ≤ 7%.  

The study design received a positive opinion from the Bio-
ethics Committee (KE-0254/116/2007).

Statistical methods

The statistical analysis was performed using the IBM SPSS 
program version 25. The Pearson χ2 test was used in order to 
determine the statistical significance of the correlation between 
the variables. Values below 0.05 were assumed to be significant. 
The Kolmogorov–Smirnov test with the Lilliefors correction was 
used to ascertain normal distribution, herein, the confidence in-
terval was set at the average of 95%. Age did not have normal 
distribution, but variables such as duration of diabetes, fasting 
glucose and HbA1c had. Descriptives of the group are presented 
in Table 1.

Table 1. Descriptives of the group
Variable Median Min–max Mean SD K–S Test 

Sig.
Age 62.50 40–84 62.65 8.865 0.199

Duration of 
diabetes

7.00 1–29 8.72 6.898 < 0.001

Fasting 
glucose

116.50 51–249 122.22 31.471 < 0.001

HbA1c 6.50 3.6–9.8 6.60 6.599 < 0.001

Results

Participants and descriptive data

Persons aged < 65 years accounted for 55.9% (76) of the re-
spondents, and those aged ≥ 65 years – 44.1% (60). The vast 
majority of the respondents lived in the city (75.7%; 103) and 
the remaining 24.3% (33) in the countryside. The percentage of 
the respondents living with at least one person in a household 
was 82.4% (112), and those living alone – 17.6% (24). Over 2/3 
of the respondents (67.4%; 91) were married and the remain-
ing 32.6% (44) were unmarried. The group characteristics are 
presented in Table 2.

Table 2. Characteristics of the group n = 136
Parameter % n
Age < 65 years 55.9 76

≥ 65 years 44.1 60
Sex men 47.8 65

women 52.2 71
Marital status married 67.6 92

unmarried 32.4 44
Place of residence city 75.7 103

country 24.3 33
Living in a household with at least one 

person
82.4 112

alone 17.6 24

People with vocational and secondary education dominated 
among the respondents (66.9%; 91), 18.4% (25) had primary 
and 14% (19) – higher education. Most of the respondents were 
professionally inactive (72.1%; 98). The people from the profes-
sionally active group were divided into employed (84.2%; 32) 
and self-employed (15.8%; 6). The mean duration of diabetes in 
the study group was 8.72 years (SD = 6.898).

The mean fasting blood glucose level in the study group was 
122.22 mg/dl (SD = 31.471). In 61% (83) of the subjects, the fast-
ing blood glucose level exceeded 110 mg/dl. The mean HbA1c 
in the study group was 6.6 % (SD = 6.599). Satisfactory HbA1c 
values (≤ 7%) were reported in 78.7% (107) of the subjects.

Main results

It appears that there are four groups of people who are most 
often informed by patients with type 2 diabetes with regard to 
their illness: 1) family members – both those who live with the 
patient (99.1%; 111) and those who do not live with the pa-
tient (86.0%; 117), 2) other people with diabetes (80.1%; 109),  
3) friends (72.8%; 99) and 4) neighbours (63.2%; 86) (Figure 1). 
Persons at workplace are less frequently informed about the dis-
ease. Every second employed respondent (50%; 16) provided his/ 
/her employer with the information about the disease; a slightly 
larger percentage of patients (57.3%; 18) inform their workmates. 

With regard to their disease, all persons living alone in-
formed family members not living with them, whereas patients 
who lived with at least one person rarely inform family mem-
bers not living with them about their illness (100% (24) and 83% 
(93), respectively, p = 0.03). People who are professionally inac-
tive more often informed their friends about the disease than 
did those professionally active (77.6% (76) and 60.5% (23), re-
spectively, p = 0.045). 

Neighbours are an important category of people informed 
by patients about their illness. The variables which differentiate 
the frequency of informing neighbours include: 1) sex – more of-
ten women than men (71.8% (51) and 53.8% (35), respectively, 
p = 0.03), 2) age – more often older people aged ≥ 65 years than 
those younger (75% (45) and 53.9% (41), respectively, p = 0.011), 
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than women expect understanding of their situation (56.9% (37) 
and 39.4% (28), respectively, p = 0.041). Similarly, older patients 
(≥ 65 years) more frequently than younger mentioned the will-
ingness to be understood by people they inform about the dis-
ease (60% (36) and 38.2% (29), respectively, p = 0.011). As for 
the needs related to diabetes therapy, the situation is similar. 
The older the person, the more willingly he/she speaks about 
his/her illness so that others would not hinder their compliance 
with medical recommendations (60% (36) and 38.2% (29), re-
spectively, p = 0.011). Also more often, older patients who in-
form others about their disease expect help in compliance with 
medical recommendations (46.7% (28) and 19.7% (15), respec-
tively, p = 0.001). People who are professionally inactive more 
frequently than those professionally active inform others about 
their health problem in the hope of receiving help in complying 
with medical recommendations (37.8% (37) and 15.8% (6), re-
spectively, p = 0.013). People living in a household with at least 
one person, as opposed to those living alone, expected to be 
relived of some duties due to their affliction (15.2% (17) and 0% 
(0), respectively, p = 0.041). 

No statistically significant relationship was demonstrated 
between the fact of informing about the disease and education, 
duration of diabetes and fasting glucose level. 

Discussion 

Key results and interpretation

The results of the study confirm literature data that the fam-
ily is the most important source of support for diabetic patients 

3) marital status – more often unmarried than married people 
(77.8% (35) and 56% (51), respectively, p = 0.013) and 4) profes-
sional activity – the professionally inactive more often informed 
neighbours about their disease than did those who are profes-
sionally active (70.4% (69) and 44.7% (17), respectively, p = 0.005). 

Informing about the disease was primarily motivated by 
a desire to prove that “a person with diabetes can live a normal 
life” (60.3%; 82), but also by the rule of reciprocity, “because 
others also told me about their illness” (54.4%; 74) as well as 
for safety reasons “so that others could help me in case of hy-
poglycaemia” (49.3%; 67). The concern about one’s own safety 
and the course of therapy was also reflected in other reasons 
given by the respondents: “so that they would understand me” 
(47.8%; 65), “so that they would not hinder my compliance with 
medical recommendations” (47.8%; 65), “so that they would 
gain knowledge about diabetes” (46.3%; 63), “so that they could 
help me comply with medical recommendations” (31.6%; 43). 
Only a small percentage of respondents did so so as to obtain 
more kindness/friendliness (14.7%; 20) and care (9%; 12). 

People with well-controlled diabetes (HbA1c ≤ 7%) more often 
than those with poorly-controlled diabetes (HbA1c > 7%) are will-
ing to prove that “a person can live a normal life with diabetes” 
(65.4% (70) and 41.4% (12), respectively, p = 0.019). On the other 
hand, patients with the level of HbA1c > 7% more often than pa-
tients with HbA1c ≤ 7% inform about their disease for safety rea-
sons, in order to obtain help in the case of hypoglycaemia (65.5% 
(19) and 44.9% (48), respectively, p = 0.048) (Figure 2).

Patients living in the countryside more often than people 
from the city inform about their illness based on the rule of reci-
procity, because others also told them about the disease (69.7% 
(23) and 49.5% (51), respectively, p = 0.043). Men more often 

Family members living with the patient 99.1%

Family members not living with the patient 86.0%

Other people with diabetes 80.1%

Friends 72.8%

Neighbours 63.2%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 1. Persons most frequently informed by patients about their disease

Figure 2. Percentage of subjects with normal and abnormal HbA1c level depending on the motivation to inform about their own illness
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[13–15]. Ławska et al. also showed that the majority of diabetics 
expect help from their family [16]. The near family is considered 
the group of the greatest trust with regard to freely informing 
about the affliction without the expectation of negative reac-
tions. Indeed, Stopford et al. concluded that the family support 
is most often associated with the reduction of HbA1c level [14]. 
The study conducted by Mohebi et al. also revealed that pa-
tients with higher HbA1c values felt less social support [17]. 

Another large group (80%) informed by patients about their 
disease are other people with diabetes. The analysis of reasons 
for informing such about diabetes has shown that more than 
half of patients shared the information about their illness with 
other patients based on the rule of reciprocity. The exchange of 
experience and mutual assistance between patients with diabe-
tes may, on the one hand, improve patients’ self-esteem, and 
on the other hand, expand their knowledge about treatment, 
self-care and coping strategies. It seems that this should be an 
indication for family doctors, diabetologists and other members 
of the therapeutic team that it is worth encouraging people suf-
fering from diabetes to actively participate in various types of 
support groups and associations for diabetics.

It was also demonstrated that friends and neighbours are 
important social groups. Almost 2/3 of all patients with diabetes 
trust their neighbours and tell them about their illness. These 
are more often women, older people aged ≥ 65 years old, un-
married persons and those professionally inactive. It seems that 
with time, neighbourhood ties tighten and neighbours can be 
an important source of support for patients in the treatment of 
type 2 diabetes. On the other hand, unmarried persons more 
often than married inform neighbours about their illness hop-
ing for support. Shaw et al. demonstrated that neighbours and 
neighbourhood resources seem to have a great impact “on ad-
herence to diabetes self-care behaviours” [13]. 

The study found that the main reason why patients with 
type 2 diabetes informed others about their illness was a desire 
to prove that “you can live a  normal life with diabetes”. This 
belief is more common among patients with well-controlled dia-
betes (HbA1c ≤ 7%) who set a good example, and, in this way, can 
convince other patients that diabetes can be overcome and that 
they enjoy all areas of life. It was also demonstrated that, on av-
erage, every second patient with diabetes informs others about 
their illness, expecting help in case of hypoglycaemia, under-
standing of the disease and non-hindrance in their compliance 
with medical recommendations or is motivated by a willingness 
to share experience and knowledge about diabetes. 

Interestingly, patients with poor glycemic control (HbA1c  
> 7%) far more often than patients with good glycemic control 
(HbA1c ≤ 7%) inform their social environment about their illness, 
expecting help in case of hypoglycaemia. This may be an impor-
tant hint for doctors dealing with the therapy of diabetic pa-
tients that high HbA1c levels in these patients may be due to fear 
of hypoglycaemia and to a deliberate maintenance of glycemia 
at a higher level. This is especially true for patients who have 
experienced a serious episode of hypoglycaemia and for fear of 
another episode, consciously reduce insulin doses or consume 
an additional meal [18]. On the other hand, unsatisfactory 
HbA1c values may occur in patients with unstable diabetes, or 
with frequent episodes of hypoglycaemia and hyperglycaemia. 
Lipska et al. showed that severe hypoglycaemia was common 
in patients with type 2 diabetes at all levels of glycemic control, 
and the risk was usually higher in patients with almost normal 
glycemia or very poor glycemic control [19]. 

Physicians and other health care providers should encour-
age diabetic patients to wear identifiers with information that 
they suffer from diabetes, so that even a  person accidentally 
met can give them first aid if needed. This is particularly impor-
tant when an episode of hypoglycaemia occurs, the symptoms 
of which may mimic the state of alcohol intoxication [18]. More-
over, people who have different social relations with a patient 
suffering from diabetes, unaware of his illness and problems 

related to hypoglycaemia and diabetes therapy, may downplay 
the symptoms of hypoglycaemia, as well as fail to support the 
patient in compliance with medical recommendations, espe-
cially in the use of diet.

Our study showed that every second employed respondent 
does not inform his employer about the diagnosis of diabetes. 
Similar results were obtained by Hakkarainen et al. in a study 
conducted on Finnish workers with type 1 diabetes – only 
half of subjects disclosed their diabetes at work [10]. Olesen 
et al. in a study conducted among Danish workers with type 2 
diabetes, stated that 23% did not disclose their illness to their 
employer [11]. Munir et al. examined in the United Kingdom 
workers treated for chronic disease (arthritis, musculoskeletal 
pain, diabetes, asthma, migraine, heart disease, irritable bowel 
syndrome, depression) and stated that “except for diabetes, 
chronic illness itself was not a  significant predictor or barrier 
to self-disclosure” [20]. Failure to inform the employer or work-
mates about their illness by diabetic patients can have negative 
consequences, especially in the event of loss of consciousness 
due to hypoglycaemia, which may pose a serious threat to the 
health and even life of not only the patient, but also people 
in its environment [21]. This is especially true for workplaces 
where the fainting of a sick employee with diabetes (e.g. driv-
ers) may endanger other people in a different way. Ruston et al. 
also showed that diabetic patients were reluctant to disclose 
their illness at work and reported the need for support if they 
were stigmatized or treated inappropriately, e.g. if symptoms of 
hypoglycaemia occur. He stated that diabetic employees strive 
to maintain glycemic values at a higher than recommended lev-
el to prevent hypoglycaemia or exposing oneself to the develop-
ment of chronic diabetes complications [22].

Limitations of the study

The results of our study concern a group of patients with 
type 2 diabetes, characteristic of the older age category, in 
a large percentage of the professionally passive. This does not 
give a  full orientation in the problems of informing about the 
disease by a larger group of patients with diabetes with more di-
versified demographic characteristics and professional and fam-
ily situations. Future research should be extended to patients 
with type 1 diabetes, and in younger age categories, including 
a larger group of professionally active patients.

Conclusions 

1.	 Patients with type 2 diabetes most often inform their fami-
ly and people with diabetes of their situation, and the least 
frequently the employer.

2.	 The main reason for informing others about the illness is 
a desire to prove that “you can live a normal life with dia-
betes”. 

3.	 There is a negative correlation between the HbA1c level and 
a willingness to prove that “you can live a normal life with 
diabetes”.

4.	 There is a positive correlation between HbA1c and the ex-
pectation of receiving help in case of hypoglycaemia.

5.	 Family physicians should encourage patients with diabetes 
to inform others about their illness, especially in workplac-
es, both for their own safety and for the safety of people in 
their environment.

6.	 Failure to inform the social environment about the diag-
nosis of diabetes can have negative consequences for the 
health and life of both the patient and people from the 
social environment. The reasons for this behavior require 
further research. 

Source of funding: This paper was developed using the university’s 
funds and authors’ own resources.
Conflict of interest: The authors declare no conflict of interests.
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Background. An increase in the prevalence of mental disorders and suicidal attempts is being observed worldwide. This 
tendency is also being noted among adolescents. A consistent screening for mental disorders among adolescents can be helpful in 
early diagnosis.
Objectives. The aim of the study was to assess the prevalence of selected mental disorders among graduation class adolescents by 
means of a screening assessment.
Material and methods. The study sample consisted of 399 graduation class adolescents, including 221 (55.4%) women and 178 (44.6%) 
men. The median age was 18.0 years. The Primary Care Evaluation of Mental Disorders Patient Health Questionnaire (PRIME-MD PHQ) 
was used.
Results. ‘Alcohol abuse’ was preliminary diagnosed in 134 (33.6%) participants and was the most common disorder in the studied 
group. A preliminary diagnosis of ‘major depression’ was made in 21 (6.2%) adolescents. The same prevalence – 60 (15%) – of ‘other 
depressive’ and ‘other anxiety disorders’ was noted. In 10 participants (2.5%), ‘panic syndrome’ was preliminary diagnosed. Bulimia 
nervosa was suspected in 5 (1.3%) of the participants, and ‘other eating disorders’ in 34 (8.5%). ‘Other depressive disorders’ and ‘other 
anxiety disorders’ were more common in women than men (p = 0.002 and p = 0.029, respectively). ‘Alcohol abuse’ was significantly 
more prevalent among men (p = 0.025).
Conclusions. 1. Preliminary diagnosis of alcohol abuse was the most common in the studied adolescent group. This problem was espe-
cially frequent among men. 2. Psycho-educative intervention is of great importance among youngsters, especially among graduation 
adolescents. 3. Screening for mental disorders among graduation adolescents seems vital.
Key words: mental disorders, adolescent, public health.
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Background

Mental disorders include a wide range of problems with var-
ious symptoms involving a malfunction at the level of thoughts, 
emotions, behaviors and relationships with others. Examples 
of such disorders can be: anxiety disorders, depression, sleep-
ing or eating disorders, substance abuse and addiction. There 
is a rapid increase in the incidence of mental disorders, both in 
Poland and other European countries [1–3]. 

According to data from EZOP (Epidemiologia zaburzeń psy-
chicznych i  dostępność psychiatrycznej opieki zdrowotnej EZOP 
– Polska) – a large Polish epidemiological study of a representa-
tive population sample of adults (aged 18–64) based on DSM-IV 
criteria – the most prevalent life-time mental disorders in Poland 
are alcohol abuse (10.9%), panic attacks (6.2%) and depression 
(3%). In the 18–29 age group, the most prevalent are: alcohol 
abuse (13%), panic disorder (2.9), specific phobia (2.9), sub-
stance abuse (2.3) and major depression (1.5%) [2]. Polish stud-
ies have also shown that about 11% of adolescents overuse alco-
hol, 6% suffer from panic attacks, and 3% suffer from depression. 

The Saving and Empowering Young Lives in Europe (SEYLE), 
a randomized controlled trial conducted in 10 European coun-
tries (168 schools, 11.110 pupils) aimed at assessment of health 
and risky behaviors, mental disorders and suicide among ado-

lescents (age 14–16 years), revealed that 13.4% of adolescents 
drink alcohol 2–3 times per week. The prevalence of depression 
was 10.5%, subthreshold depression – 32%, while the rate of 
anxiety disorders was 5.8% and subthreshold anxiety – 29.2%. 
These disorders were also significantly related to suicidal 
thoughts and behaviors [3]. 

Research also revealed that both adolescent girls and young 
women are at a higher risk of depression, anxiety disorders and 
suicidal thoughts, while alcohol use and abuse, as well as com-
pleted suicide rates, are significantly higher in adolescent boys 
and young men [2–4]. For example, according to data from the 
EZOP study published in 2015, lifetime depression is observed in 
4% of women and 1.9% of men, panic attacks in 8.5% of women 
and 3.9% of men, and alcohol abuse in 18.6% of men and 3.3% 
of women [2]. 

The problem of mental disorders and suicidality among ado-
lescents and young adults is significant, as a World Health Or-
ganization (WHO) report shows that suicide is the second most 
common cause of death among 15–29-year-olds [5], and this is 
proven to be related to depression and/or anxiety. A high rate of 
suicidal attempts among adolescents and young adults has also 
observed in Poland. In 2017, 5,276 persons (4,524 men and 751 
women) committed suicide. Among them were 115 adolescents 
between 13–18 and 353 persons aged 19–24 [4]. 
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One of the problems related to mental disorders in adoles-
cents that emerged from a review of literature is the low rate of 
youngsters receiving appropriate care. Research has shown that 
only 50% of adolescents who suffer from severe impairment 
related to mental health problems is under specialist care [6]. 

It is emphasized that the first vital step in the treatment of 
mental disorders, as well as preventing suicide, is the identifi-
cation of mental health problem, including subthreshold disor-
ders, as well as risky behaviors [6, 7]. Hence, improvement of 
identification of mental health problems at their early stage is of 
great importance [7, 8]. Screening tests are helpful in identifying 
people at risk of mental disorders, as well as preliminary diag-
nosis of mental health problems, as well as the risk of suicide [3, 
9]. Although one of the disadvantages of a screening test can 
be false positive results, it is emphasized that identification of 
subthreshold disorders is of great importance, since these may 
evolve into more severe disorders with comorbid psychiatric 
symptoms and increased suicidality [7]. 

As a review of literature revealed, the topic is very impor-
tant, especially considering the developmental matriculation of 
high school graduates. There is no systematic assessment of the 
prevalence of mental disorders among high school graduates, 
and therefore a gap is formed for early diagnosis and directing 
accurate help for individuals at risk. It is suggested that a screen-
ing for mental disorders can and should be done by a primary 
care physician or school teachers [3, 9].

Objectives

The purpose of the present study was to assess the preva-
lence of select mental disorders among graduation class ado-
lescents.

Material and methods

Study design 

This is a report from a screening study. 

Setting 

The study was performed in the Pomerania region in Poland 
in cooperation with the high schools. The data was collected in 
2016, and statistical analyses were made in 2017. 

Participants

The study involved 399 graduation class adolescents, includ-
ing 221 women (55.4%) and 178 (44.6%) men. Inclusion criteria 
were: age 18 years and above and agreement for participation 
in the study. The median age of the participants was 18.0 years 
(range: 18–21 years). The responses were collected anony-
mously. 

Measures

The Primary Care Evaluation of Mental Disorders Patient 
Health Questionnaire (PRIME-MD PHQ) was used to assess se-
lected mental disorders. PRIME-MD PHQ is a standardized test 
developed for the purpose of preliminary diagnosis of five com-
mon types of mental disorders among primary care patients: 
somatoform disorders, depression (major depression, ‘other 
depressive disorders’, anxiety (‘panic syndrome’, ‘other anxiety 
disorders’), alcohol abuse and eating disorders (‘bulimia ner-
vosa’ and ‘other eating disorders’). The method was created on 
the basis of Diagnostic and Statistical Manual of Mental Disor-
ders IVth Edition (DSM-IV) criteria and is recommended to be 
used as a  screening test for preliminary diagnosis of mental 
disorders. The preliminary diagnosis of a particular disorder de-

mands the presence of a specific number and duration of symp-
toms according to DSM-IV criteria included in the coding system 
[9, 10]. The assessment of somatoform disorders was excluded 
from the current analysis, since no objective data on medical 
health status was available. A request for information related to 
sex and age was included in the questionnaire.

The present study obtained the approval of the Indepen-
dent Bioethics Commission for Research of Medical University 
in Gdańsk (permission number: NKBBN/190/2016).

Statistical methods

All statistical analyses were performed using SPSS 24 soft-
ware. The Shapiro–Wilk test for normality was used. Categori-
cal variables are presented as absolute values and percentage. 
Quantitative variable (age) is presented as median and mini-
mum and maximum values. The chi-square test was performed 
to examine the significance of differences between sexes. A sig-
nificance level of p = 0.05 was used. 

Results

A preliminary diagnosis of ‘major depression’ was observed 
in 21 adolescents (6.2%), 14 women (7.9%) and 7 men (4.3%). 
‘Other depressive disorders’ were preliminary diagnosed in 15% 
(n = 60), and this was significantly more frequent in women (n 
= 44; 19.9%) than men (n = 16; 9%). A preliminary diagnosis of 
‘other anxiety disorders’ was made in 15% (n = 60). This type of 
anxiety was more common among women (n = 41; 18.6%) com-
pared to men (19; 10.7%). In total, 134 youngsters (33.6%) gave 
responses indicating a preliminary diagnosis of ‘alcohol abuse’. 
This problem was more frequently presented by men (n = 70; 
39.3%) than by women (n = 64; 29%), with significant differenc-
es between sexes (p = 0.025). ‘Panic syndrome’ was preliminary 
diagnosed in 60 (15%), ‘bulimia nervosa’ in 5 (1.3%), and ‘other 
eating disorders’ in 34 (8.5%). No between-sex differences were 
found for these problems. The results are presented in Table 1. 

Table 1. Prevalence of mental disorders preliminarily diagnosed 
among graduation class adolescents (n = 399)
Mental 
disorders*

Study 
sample
n (%)

Women
n (%)

Men
n (%)

p

Major depression 21 (6.2) 14 (7.9) 7 (4.3) 0.171
Other depressive 
disorders

60 (15) 44 (19.9) 16 (9) 0.002**

Panic syndrome 10 (2.5) 8 (3.6) 2 (1.1) 0.113
Other anxiety 
disorders

60 (15) 41 (18.6) 19 (10.7) 0.029**

Alcohol abuse 134 (33.6) 64 (29) 70 (39.3) 0.025**
Bulimia nervosa 5 (1.3) 3 (1.4) 2 (1.1) 0.855
Other eating 
disorders

34 (8.5) 22 (10) 12 (6.7) 0.253

* According to PRIME-MD PHQ and DSM-IV; ** statistically significant; 
p < 0.05; 

Discussion

The current study showed that a significant group of gradua-
tion class adolescents may suffer from various mental disorders. 
Taking into account the high risk of mental disorders and suicide 
rate in Poland [4, 11], the study seems to be of great impor-
tance. The noted prevalence of mental disorders was similar to 
those observed in previous studies [3, 12, 13], including a ran-
domized control study conducted among teenagers in 10 Euro-
pean countries (SEYLE study) [3]. The most prevalent disorder 
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and it is taken very seriously in Poland, as it is perceived as one of 
the decisive factors of a youngsters’ future. Approaching adult-
hood, a teenager faces many difficult tasks, and some of these 
can be overwhelming. In general, youth itself is considered a risk 
factor for mental problems [6, 8]. Additionally, studies revealed 
that the treatment rate among adolescents and young adults 
with mental health problems is especially low. It is estimated that 
18–56% of young people with mental disorders receive special-
ist care. Moreover, this rate decreases along with the transition 
into adulthood. Thus, routine screening for mental disorder in 
these populations is highly recommended [6, 8]. It is emphasized 
that a teacher, psychologist, a school counselor or a primary care 
physician can undertake a screening assessment to identify the 
first signs or symptoms of mental health problems. Adequate re-
action to the specific needs of the adolescents and tailored inter-
ventions are proven to be effective both in treatment of mental 
disorders and in suicide prevention [3, 6]. 

Limitations of the study

The limitations of the current study include the lack of ran-
domization of participating schools. Due to the lack of medical 
data, preliminary diagnosis of somatization was impossible. The 
method used was created according to DSM-IV criteria, hence 
the prevalence of a  preliminary diagnosis of alcohol abuse 
should be treated with caution. The possible bias of the current 
study may be related to the fact that we involved the sample of 
graduation class students which prevent from data generaliza-
tion on the general population of adolescents. This fact should 
be taken into account when comparing our observations with 
the results of other studies. 

Conclusions 

1.	 Alcohol abuse was the most common disorder in the stud-
ied adolescent group. This problem is especially frequent 
among men. 

2.	 Psycho-educative intervention is of great importance among 
youngsters, especially among graduation adolescents. 

3.	 Screening for mental disorders among graduation adoles-
cents seems vital. 

in the present study was alcohol abuse. The abovementioned 
SEYLE study revealed that about 13% of adolescents use alcohol 
[3]. Modrzejewska and Bomba [14] noted a high prevalence of 
alcohol use in Polish adolescents at age 17. It should be noted 
that the prevalence of alcohol abuse observed in our study – 
33.6% – was higher than in other authors’ studies. This result can 
be partially explained by the use of a  screening test according 
to which any positive answer reflecting the presence of any of 
5 symptoms related to alcohol overuse justified the preliminary 
diagnosis of ‘alcohol abuse’. One should keep in mind that a false 
positive result may occur, and we would recommend treating 
this result with caution. Additionally, in every case, a preliminary 
diagnosis requires detailed assessment of symptoms by the cli-
nician. Another explanation for declared overuse of alcohol in 
this group might be due to competition between youngsters and 
the interest of ‘adult’ behavior, which are proven factors related 
to alcohol use among children and adolescents [11]. It can also 
be assumed that in this specific study group of graduation ad-
olescents, alcohol use can be seen as a method of self-healing 
to regulate the level of stress. Studies revealed that many fac-
tors, including biological, psychosocial, environmental (e.g. ad-
vertisements), as well as those related to personality traits and 
life-style, may influence child and adolescent alcohol use [15]. It 
seems that further research exploring factors related to alcohol 
abuse among the specific group of graduation class students is 
vital. Such exploration contributes to intervention planning. It 
should also be noted that ‘alcohol abuse’ is no longer separately 
mentioned in the DSM-V criteria. However, our study managed 
to point out an important problem demanding special attention, 
as it is emphasized that alcohol use itself among children and 
adolescents is an increasingly alarming problem globally [11, 15]. 

The observed higher prevalence of depressive and anxiety 
disorders among adolescent women is in accord with the gen-
eral tendency of the more frequent occurrence of mental disor-
ders in women [2, 3, 13, 14]. It seems that more targeted and 
individualized psycho-educational intervention could be under-
taken for adolescent women and men. 

In the current study, we attempted to show the importance 
of diagnosing mental disorders in late adolescence, in which the 
major stress trigger – the graduation exam – is linked to many 
stress factors [13]. The exam is called ‘an exam of adulthood’, 
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Background. Colorectal cancers (CRCs) are among the most important oncological causes of death in Europe. Poland be-
longs to countries where the mortality rates due to this cause exceed the average values for EU-28.
Objectives. Comparison of the number of years of life lost (YLLs) due to CRC between 2000 and 2014 in Poland by voivodships.
Material and methods. The study was based on a dataset containing information from the death certificates of Poles who died in 2000 
and 2014 (368,028 and 376,467 records, respectively). The data on deaths caused by CRC (C18–C21 according to ICD-10) was used for the 
analysis (8,517 deaths in 2000 and 11,411 deaths in 2014). SEYLL (Standard Expected Years of Life Lost) was implemented to assess YLLs.
Results. In 2000, the highest number of YLLs per 10,000 men was recorded in Zachodniopomorskie (55.7 years), and in 2014 – in Opol-
skie (77.5 years). The increasing tendency of this measure between 2000 and 2014 in the group of men was observed in all voivodships. 
In the group of women, in 2000 the highest number of YLLs per 10,000 was reported in Lodzkie (46 years), and in 2014 – in Warminsko-
Mazurskie (49.6 years). In women, an SEYLLp decline over time was noted only in Lodzkie and Dolnoslaskie, and in other voivodships, 
its values increased.
Conclusions. Between 2000 and 2014, an upward tendency of YLLs due to CRC was observed in Poland, though with territorial differ-
entiation. It is advisable to search for more effective methods of reducing existing inequalities between individual provinces of Poland.
Key words: colorectal neoplasms, social conditions, life expectancy, vital statistics.
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Background
Malignant neoplasms, along with cardiovascular diseases, 

are the most important causes of death among Europeans. It is 
estimated that more than every fourth death in the UE-28 coun-
tries is due to oncological causes – in 2014, they caused 26.4% 
of all deaths, and the dominant share included neoplasms of the 
lungs (20.1% of all cancer-related deaths), colorectum (11.3%), 
breast (6.9%) and prostate (5.5%) [1].

To improve the epidemiological situation regarding malig-
nant neoplasms in Europe, in 2003, the Council of the European 
Union introduced recommendations on screening programs 
aimed at early detection of malignancies of the colon (fecal 
occult blood test performed in people aged 50–74 years), the 
breast (mammography performed in women between the age 
of 50–69 years) and the uterine cervix (cytological examination 
in women over 20–30 years of age) [2]. Unfortunately, these 
have not been widely translated into clinical practice as of yet. 
The results of the European Health Interview Survey (EHIS) from 
2014 revealed that more than half of Europeans who qualified 
for screening for colorectal cancers (CRC) had never had a fecal 
occult blood test (including 81.7% of Poles), and just over 18% 
had this performed in the past 12 months before the survey 
(4.2% in Poland) [3]. In some countries, a colonoscopy is also in-
cluded in the screening for CRC. In Poland, personal invitations 
to these examinations have been sent to people aged 55–64 
from 2012; however, the percentage of applications does not 
exceed 20% annually (the highest response rate was noted in 
2014 and was 17.4%) [4]. 

According to Eurostat, the values of the standardized mor-
tality rate due to CRC for the EU-28 has slightly improved re-
cently, but still in many European countries, an adverse trend 

of mortality for this reason is observed. In 2011, in the EU-28, 
the rate was on average 32.05 per 100,000 inhabitants, while in 
2015, it was 30.40 per 100,000. At that time, the death rate for 
Poland was 35.77 and 37.83 per 100,000, respectively. In 2015, 
the highest values of this measure were recorded in Hungary 
(54.10 per 100,000), in Croatia (49.95 per 100,000) and in Slova-
kia (49.48 per 100,000); they were the lowest in Cyprus (19.31 
per 100,000), in Finland (21.84 per 100,000) and in Greece 
(23.23 per 100,000) [1].

In many publications, attention is also drawn to differences 
in mortality for various reasons, not only between EU countries, 
but also between regions belonging to one country [5–10]. 

Currently, synthetic measures, such as DALY (Disability-ad-
justed Life Years) and its components YLL (Years of Life Lost) and 
YLD (Years of Life with Disability), are widely in use to assess the 
health status of a population [11]. YLL, in contrast to traditional-
ly used mortality rates, takes into account not only the number 
of deaths, but also the age of the individuals at the moment of 
death. Therefore, it can be used to evaluate the socio-economic 
aspects of mortality due to different causes [12–14].

Objectives

The aim of this study was to compare YLLs due to CRC be-
tween 2000 and 2014 in Poland according to voivodships.

Material and methods 

The study was based on a  dataset containing information 
gathered from the death certificates of Poles who died in 2000 
(n = 368,028) and 2014 (n = 376,467), provided by the Central 
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Statistical Office in Poland. Information on deaths caused by 
CRC was used for the analysis, i.e. covered by codes C18–C21 
according to the International Classification of Diseases and Re-
lated Health Problems, 10th Revision (ICD-10). 

The SEYLL (Standard Expected Years of Life Lost) measure 
was used to assess YLLs. Its value was calculated in accordance 
with the method developed by Murray and Lopez [15]: 

where:
e*χ is the average life expectancy for a  particular age deter-
mined based on standard population; 
dχ is the number of deaths at age χ; 
χ is the age of death; 
I is the oldest age in the population. 

The expected lifespan for a  given age was determined on 
the basis of the life table published by the World Health Organi-
zation (WHO) in 2012. According to this source, the life expec-
tancy for both sexes at age 0 is 86.02 years [16].

We also implemented the SEYLLp measure (Standard Ex-
pected Years of Life Lost per person), which is a ratio of YLLs to 
the number of a population, in this study calculated per 10,000 
inhabitants; and the SEYLLd measure (Standard Expected Years 
of Life Lost per death), which is a quotient of YLLs and the num-
ber of deaths caused by a particular disease. 

The Bioethics Committee of the Medical University of Lodz 
gave consent for the study to be conducted (No. RNN/183/17KE 
of June 13, 2017). 

Results

In 2000, CRCs were the cause of 8,517 deaths in the Polish 
population (2.3% of all deaths) – 4,373 deaths of men and 4,144 
deaths of women, while in 2014, it was 11,411 deaths (3% of 
all deaths) – 6,423 deaths in the group of men and 4,988 in the 
group of women. Data on the number of deaths due to CRC ac-
cording to voivodships is given in Table 1.

Table 1. Number of deaths from colorectal cancer in Poland  
in 2000 and 2014 according to voivodships
Voivodship Men Women

2000 2014 2000 2014
Dolnoslaskie 373 505 366 395
Kujawsko-pomorskie 242 382 235 287
Lubelskie 224 365 197 223
Lubuskie 118 170 91 111
Lodzkie 306 406 349 371
Malopolskie 345 528 321 389
Mazowieckie 598 829 603 691
Opolskie 125 198 117 137
Podkarpackie 201 271 157 209
Podlaskie 112 202 132 161
Pomorskie 248 370 222 305
Slaskie 583 842 515 663
Swietokrzyskie 138 213 124 167
Warminsko-mazurskie 132 209 125 202
Wielkopolskie 403 616 451 468
Zachodniopomorskie 225 317 139 209
Total 4,373 6,423 4,144 4,988

These deaths translated into a  total of 162,365.5 YLLs in 
2000 (SEYLLp = 42.4 years) – 88,250.1 YLLs in the group of men 

(SEYLLp = 47.6 years) and 74,115.4 YLLs in the group of women 
(SEYLLp = 37.6 years); while in 2014, they caused 202,208.5 YLLs 
(SEYLLp = 52.6 years) – 119,700.4 YLLs in men (SEYLLp = 64.3 
years) and 82,508.1 YLLs in women (SEYLLp = 41.5 years). The 
value of SEYLLd in 2000 was on average 19.1 years – a man who 
died during that time due to CRC lost on average 20.2 years, and 
a woman lost 17.9 years; while in 2014, it was on average 17.7 
years – 18.6 years in the group of men and 16.5 years in the 
group of women.

In 2000, the highest number of YLLs per 10,000 men was re-
corded in the voivodship of Zachodniopomorskie (SEYLLp = 55.7 
years), while in 2014, it was the highest in the voivodship of 
Opolskie (SEYLLp = 77.5 years). An increase of the values of this 
measure between 2000 and 2014 was found in all voivodships 
(on average by 16.7 years), but in the voivodship of Opolskie, it 
was the highest (by 25.8 years). In 2000, the lowest number of 
YLLs was noted for inhabitants of the voivodship of Podlaskie 
(SEYLLp = 36.3 years), and in 2014, it was for the voivodship of 
Podkarpackie (SEYLLp = 48.3 years). The latter was reported to 
have the lowest increase in SEYLLp in the analyzed time (by 8.7 
years) (Table 2). 

Table 2. Years of life lost due to colorectal cancer in men  
in Poland in 2000 and 2014 according to voivodships
Voivodships SEYLLp SEYLLd

2000 2014 2000 2014
Dolnoslaskie 53.6 68.9 20.1 19.1
Kujawsko-pomorskie 50.0 71.4 20.6 18.9
Lubelskie 41.2 66.4 19.7 18.9
Lubuskie 54.1 67.1 22.5 19.6

Lodzkie 48.5 64.8 19.9 19.0
Malopolskie 44.6 57.0 20.3 17.6
Mazowieckie 45.9 59.2 18.9 18.2
Opolskie 51.7 77.5 21.5 18.9
Podkarpackie 39.6 48.3 20.3 18.6
Podlaskie 36.3 60.5 19.2 17.4
Pomorskie 46.0 59.3 19.6 18.0
Slaskie 53.4 69.4 21.1 18.2
Swietokrzyskie 45.3 63.9 20.9 18.5
Warminsko-mazurskie 38.1 60.1 20.1 20.3
Wielkopolskie 49.4 71.1 19.9 19.5
Zachodniopomorskie 55.7 71.1 20.5 18.7
Total 47.6 64.3 20.2 18.6

SEYLLp – Standard Expected Years of Life Lost per person (per 10.000); 
SEYLLd – Standard Expected Years of Life Lost per death.

In the group of women, in 2000, the highest number of YLLs 
per 10,000 was noted in the voivodship of Lodzkie (SEYLLp = 46.0 
years), and in 2014, it was in the voivodship of Warminsko-Ma-
zurskie (SEYLLp = 49.6 years). In the context of the whole of Po-
land, between 2000 and 2014, the SEYLLp value increased by 4.0 
years, but the highest increase was recorded in female inhabit-
ants of the voivodship of Warminsko-Mazurskie (by 18.0 years). 
On the contrary, in the voivodships of Lodzkie and Dolnoslaskie, 
the occurrence of a downward tendency of SEYLLp was revealed 
at the level of -2.6 and -2.4 years, respectively. In the analyzed 
time, the lowest SEYLLp values were noted in the voivodship of 
Podkarpackie (in 2000 – SEYLLp = 25.9 years; in 2014 – SEYLLp = 
31.9 years) (Table 3).

The value of SEYLLd in the group of men who died in 2000 
ranged between 18.9 years in the voivodship of Mazowieckie 
and 22.5 years in the voivodship of Lubuskie; while in 2014, it 
ranged between 17.4 years in the voivodship of Podlaskie and 
20.3 years in the voivodship of Warminsko-Mazurskie. Only in 

SEYLL =  ∑ dχ

I

χ=0
eχ

∗  
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100,000). Only an analysis of deaths rates in the age group 25– 
–64 revealed results consistent with ours, i.e. the highest death 
rate among men was noted in the voivodship of Opolskie (21.1 
per 100,000), and among women in the voivodship of Warmin-
sko-Mazurskie (11.4 per 100,000) [17].

An important supplement to the analysis of prematurely 
lost years of life is the assessment of changes of SEYLLd over 
time. Virtually throughout Poland (except for the voivodship of 
Warmisko-Mazurskie in the group of men), a downward trend 
was recorded. This demonstrates the slow shifting of deaths 
from CRC to older age groups. This is mainly due to the increas-
ing lifespan and aging of the Polish populations, and to a much 
lesser extent to the improvement of CRC treatment [18, 19].

A study conducted on the population of the voivodship of 
Lodzkie revealed that in 1990–2008 among men, CRCs were the 
second most important cause of YLLs in the group of oncologi-
cal diseases, after malignant neoplasms of the trachea, bronchi 
and lungs, and in the group of women, CRCs were second after 
malignant neoplasms of the trachea, bronchi and lungs and ma-
lignant neoplasms of the breast [20]; while a study on the whole 
Polish population showed that in 2011, out of all disease enti-
ties, CRCs were the twelfth most important cause of YLLs among 
men (1.5% of all YLLs), and tenth in the group of women (2.2% 
of all YLLs) [21].

According to the Global Burden of Disease (GBD), in 2015, 
CRC caused a loss of approximately 54.2 years of life per 10,000 
inhabitants of EU-28, while in Poland, it was 66.2 years per 
10,000. The highest number of YLLs due to this cause were not-
ed in Hungary – 97.8 years per 10,000, in Croatia – 85.9 years 
per 10,000, and in Slovakia – 73.4 years per 10,000 [22].

The recognized risk factors for CRC include: a  diet rich in 
red meat and highly processed food, heat treatment of meat by 
its frying or grilling, obesity, excessive consumption of alcohol, 
cigarette smoking, sedentary lifestyle [23–25]. However, the 
causes of this unfavorable phenomena in the field of prema-
turely lost years of life due to CRC can be seen in the deteriora-
tion of the health attitudes of Poles and the gradual acceptance 
of a so-called “western lifestyle” [26–28].

In the WOBASZ study (Multi-Center National Population 
Health Survey), which was conducted in 2003–2005 in Poland, 
the existence of regional variations in an obedience of health 
habits was revealed. Analysis of the level of physical activity 
showed that the highest number of men performing physical 
activity within the recommended range resided the voivod-
ships of Lubelskie (51%) and Opolskie (47%), while the lowest 
were in the voivodships of Podlaskie (26%) and Slaskie (32%). 
Similarly, the female residents of the voivodships of Lubelskie 
(50%) and Opolskie (46%) were most active, but in the voivod-
ships of Pomorskie (25%) and Slaskie (25%), they were the least 
[29]. In terms of tobacco smoking status, the highest number of 
men currently smoking was noted in the voivodship of Podlaskie 
(48%), and smoking women were dominant in the voivodship of 
Warminsko-Mazurskie (34%) [30]. The highest number of obese 
men were recorded in the voivodship of Wielkopolskie (28.2%), 
and the lowest in the voivodship of Malopolskie (14.25); while 
the highest share of obese women was noted in the voivodship 
of Opolskie (24.0%), and the lowest in the voivodship of Podkar-
packie (16.1%) [31]. The highest consumption of meat (in grams 
per day) was recorded in the voivodships of Podlaskie and 
Warminsko-Maurskie, while the lowest was in the voivodship of 
Podkarpackie [32]. Therefore, it seems that this last factor may 
play a leading role in diversifying the number of YLLs due to CRC 
in individual provinces.

Comparison of the WOBASZ survey results from 2003–2005 
with its subsequent edition from 2013–2014 also revealed the 
occurrence of disturbing changes in time in the Polish popula-
tion, such as the decrease in practicing regular physical activity 
from 37.4% to 27.3% in the group of men and from 32.7% to 
28.3% in the group of women [27], or an increase in the per-
centage of people with abnormal body mass – from 61.6% to 

the voivodship of Warminsko-Mazurskie was there an upward 
tendency of SEYLLd over time (by 0.2 years). 

Table 3. Years of life lost due to colorectal cancer in women in 
Poland in 2000 and 2014 according to voivodships

Voivodship SEYLLp SEYLLd

2000 2014 2000 2014

Dolnoslaskie 45.2 42.8 18.7 16.3

Kujawsko-pomorskie 40.2 43.3 18.3 16.2

Lubelskie 30.6 34.2 17.6 17.0

Lubuskie 33.9 34.5 19.3 16.3

Lodzkie 46.0 43.3 18.1 15.3

Malopolskie 34.7 37.3 18.0 16.6

Mazowieckie 39.3 39.9 17.3 16.1

Opolskie 40.1 43.1 18.8 16.2

Podkarpackie 25.9 31.9 17.7 16.6

Podlaskie 36.2 40.0 16.9 15.2

Pomorskie 33.5 43.0 16.8 16.6

Slaskie 38.0 47.9 18.1 17.1

Swietokrzyskie 34.4 43.9 18.5 17.0

Warminsko-mazurskie 31.7 49.6 18.5 18.1

Wielkopolskie 45.0 45.1 17.2 17.2

Zachodniopomorskie 30.0 39.2 18.8 16.5

Total 37.6 41.5 17.9 16.5

SEYLLp – Standard Expected Years of Life Lost per person (per 10.000); 
SEYLLd – Standard Expected Years of Life Lost per death.

In the group of women, the SEYLLd value was the lowest in 
the voivodship of Pomorskie – 16.8 years, and it was the highest 
in the voivodship of Lubuskie – 19.3 years. In 2014, it ranged be-
tween 15.2 years in the voivodship of Podlaskie and 18.1 years 
in the voivodship of Warminsko-Mazurskie. Between 2000 and 
2014, the value of SEYLLd among women decreased in every 
voivodship.

Discussion

The results of the study confirmed the presence of an un-
favorable epidemiological situation regarding CRC in Poland. 
Comparison of YLLs between 2000 and 2014 revealed an up-
ward trend in both sexes, though with significant territorial 
differences. In 2000, SEYLLp, both in men and in women, was 
above the national average in six of the sixteen voivodships, 
while in 2014, it concerned nine of them.

In comparison to other regions, the situation of women in 
the voivodship of Warminsko-Mazurskie seems to be particu-
larly disadvantageous. In 2014, SEYLLp was in this voivodship the 
highest in Poland, and it amounted to 49.6 years. Additionally, 
the largest increase of SEYLLp over time was recorded here – in 
2000, it was 18 years lower. In this voivodship, in 2014 in both 
sexes, the SEYLLd values were also among the highest, and what 
is more, it was the only voivodship in which an increase of this 
measure in the group of men was found over time.

On the contrary, a  relatively good situation, compared to 
others, was reported in the voivodship of Podkarpackie – in 
2014 in both sexes, the lowest SEYLLp values were recorded 
here, and in the group of women, this was also the case in 2000. 
Besides this, in the group of men, the SEYLLp increase over time 
in this voivodship was the lowest in Poland.

Available data indicates that in 2014, standardized mortal-
ity rates due to CRC were the lowest in the voivodship of Pod-
karpackie (17.3 per 100,000 inhabitants), while the worst situ-
ation was recorded in the voivodship of Wielkopolskie (23.9 per 
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Limiting the consumption of alcohol by Poles could affect the 
reduction of YLLs, not only due to liver diseases associated with 
excessive alcohol use, but also due to CRC.

Conclusions

Over the years 2000 to 2014, an increase in the number of 
YLLs due to CRC in Poland was observed, and this phenomenon 
was characterized by territorial diversity. One of the reasons 
may be the deteriorating health habits of Poles. It is not pos-
sible to determine which risk factors affected the inequalities 
between voivodships to the greatest extent, but it seems that 
one of them may be the quantity and type of meat consumed. 

It is advisable to continue research on territorial distribution 
of possible risk factors for CRC and to search for more effective 
methods of reducing existing inequalities between individual 
provinces of Poland.

69% in the group of men, and from 50.3% to 59% in the group 
of women [31].

Undeniably, excessive alcohol consumption is also an impor-
tant cause of premature loss of life in Poland. According to the 
GBD, among all disease risk factors, alcohol is the sixth most 
significant cause of DALY in the Polish population, after elevated 
blood pressure, cigarette smoking, abnormal body weight, el-
evated total cholesterol and impaired fasting glucose [33]. As 
indicate WHO data, the amount of alcoholic beverages con-
sumed by Poles is still increasing – between 2000 and 2014, the 
consumption of pure alcohol increased from 8.40 to 10.71 liters 
per capita [34]. This is reflected in the predominant contribution 
of alcoholic liver disease and fibrosis and cirrhosis of the liver 
in YLLs in the group of chronic diseases of the digestive system 
with a non-cancerous etiology in Poland [35, 36]. In addition, 
data from 2011 indicated that liver cirrhosis was the third, after 
car accidents and suicides, cause of YLLs per death (SEYLLd) [21]. 

Source of funding: The study was financed by the Medical University of Lodz (Grant number 502-03/6-029-07/502-64-113). 
Conflict of interest: The authors declare no conflict of interests.
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Background. Obesity developing in the early years is one of the most important risk factors for cardiovascular diseases. 
This contributes to the need for the earliest possible diagnosis of overweight in children. There is a noticeable underdiagnosis of obe-
sity, most often in children between 5 and 12 years of age, as well as in adolescents.
Objectives. The aim of the study was to estimate the correlation between anthropometric measurements that are most commonly 
used in the diagnosis of obesity.
Material and methods. The study involved 150 children, during their rehabilitation and wellness stay at CRR KRUS in Szklarska Poreba 
in 2017. The entire group performed basic anthropometric measurements – height, body weight, waist circumference and thickness of 
the deltoid skin fold. Body composition analysis was performed using the Tanita analyzer.
Results. A statistically significant correlation between the studied parameters was assumed (p < 0.001). The parameter showing the 
highest level of correlation with other measured parameters was the BMI percentile, BMI value and Cole index. Among the parameters 
not based on growth and weight in the boys’ group, the most important was the percentile of the waist circumference (r = 0.76), while 
in the girls’ group, the content of adipose tissue (r = 0,74).
Conclusions. The BMI and centile BMI results were the parameters of the highest value in the diagnosis and monitoring of excessive 
body weight in children. In addition, neither weight nor growth measurements should be used to determine the amount and location 
of adipose tissue.
Key words: obesity, Body Mass Index, body composition, pediatrics, anthropometry, waist circumference.
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Background

The awareness of the problem of obesity among children 
and teenagers is gradually increasing. Thanks to the widespread 
preventive activities and campaigns promoting a  healthy life-
style to the younger populations, numerous developed coun-
tries have succeeded in limiting the increase in the number of 
children with a confirmed diagnosis of obesity [1]. It has been 
observed that the percentage of younger populations with over-
weight is decreasing, which is also the case in Poland. According 
to data from the year 2010, 17.8% of Polish students suffered 
from overweight or obesity, whilst in the year 2014, only 14% 
[2]. Despite this positive trend, it should be noted that the aver-
age value of BMI between the years 1975 and 2016 gradually 
grew by 1 kg/m2 in Middle Eastern Europe and that this rate was 
three times higher than among the world population [2]. The 
consequences of this dramatic rise may appear in the decades 
to come. It has been proven that obesity developing in early 
age bears a  much higher risk of cardiovascular diseases than 
obesity developed in adulthood [3]. Moreover, children who 
are affected by obesity had reduced cognitive performance and 
presented changes in brain structures responsible for learning 

and memory compared to their non-obese peers [4]. This may 
obviously affect their school performance. Considering these 
facts, there is a necessity for the earliest possible diagnosis of 
increased body mass among children and teenagers. This may 
have a positive impact on the quality of their life in its further 
stages. For the time being, however, figures show that under-
diagnosis of obesity predominantly concerns children between 
the age of 5 and 12. This is also frequent with teenagers, but 
comparatively less common among adults [5]. In the diagnostics 
of abnormal body mass in pediatric patients, doctors tend to 
adapt BMI with the reference to the applicable centile grids or 
using the Cole index, which is recommended by the IOTF (Inter-
national Obesity Task Force). BMI cut-off values may differ be-
tween countries; in North America, obesity is diagnosed when 
BMI exceeds the 95th centile, but in some European countries, 
the threshold is marked at the 97th centile. Even though calcu-
lating BMI requires two basic parameters (weight and height), 
which should be obtained during every preventive outpatient 
visit, underdiagnosis of obesity is frequent. Patel et al. proved 
that only 18% of children matching the diagnostic criteria had 
a  documented diagnosis of obesity [6]. WHO defines obesity 
as “a medical condition in which excess body fat accumulation 
can impact health negatively”. As the definition shows, BMI is 
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an intermediary anthropometric index which does not convey 
any information about the accurate contents of fat tissue in the 
patient’s body. Additionally, more and more attention is drawn 
to the problem of abdominal obesity, which seems to be more 
strongly corelated with the risk of cardiovascular factors than 
general obesity [7]. Epidemiological data shows that abdominal 
obesity may affect one out of ten children in Poland, and it is 
more common in boys, especially in older age groups, with eat-
ing habits and lack of physical activity being the most relevant 
risk factors [8]. In the assessment of abdominal obesity, the 
most frequently used parameters are WC (waist circumference) 
and WHR (waist height ratio). Another parameter associated 
with excess fat tissue is skinfold thickness, usually measured 
above the triceps muscle or in subscapular area. However, its 
accuracy may be biased by common errors made during mea-
surement [9]. Interestingly, WC was proved to have a stronger 
correlation with insulin resistance than BMI or skinfold thick-
ness [10]. There has been a growing trend towards the use of 
body composition analyzers based on bioimpedance, which 
allows precise estimation of FFM (fat free mass) and FM (fat 
mass). This low-cost method was validated in tests comparing 
its accuracy to reference imaging techniques [11]. The ability to 
adapt so many parameters in diagnosing obesity may facilitate 
the diagnosis and minimize the frequency of underdiagnosis. 

Objectives	
The purpose of this study was to test the correlation be-

tween anthropometric indicators predominantly applied in the 
diagnostics of obesity and body composition estimated by bio-
impedance analysis (BIA). 

Materials and methods

Study design and participants

The analysis of anthropometric parameters and body mass 
composition were a part of a rehabilitatory stay for children from 
rural areas held at the Granit Hotel in Szklarska Poreba (Poland). 
The research was carried out in July 2017. The camp was orga-
nized for children with upper respiratory tract disorders. Body 
mass composition analysis was carried out using the Tanita device. 

Anthropometric measurements were the elements of a med-
ical examination which was part of medical care during the reha-
bilitation treatment camp. Therefore, the authors did not request 
permission from the bioethical committee.

Data sources/measurement

We measured parameters such as: body weight, height, 
thickness of skin folds over the triceps brachii muscle, waist cir-
cumference and body composition (content of adipose tissue, 
muscle tissue, water and bone mass). Additionally, indicators 
such as BMI, WHtR and Cole index were calculated.

Statistical methods

Microsoft Excel 2017 was used to prepare the database, 
while statistical analysis was performed using the Statistica com-
puter program (StatSoft Inc.). To evaluate the distribution curve, 
the Shapiro–Wilk test was used, while the correlation between 
the obtained parameters was estimated using the Spearman’s 
rank correlation test. In all analyzed parameters, the value of  
p < 0.05 was assumed to be the statistical significance level. 
There wasn’t any missing data, and all planned measurements 
were performed.

Results

The analysis of normal distribution revealed that none of 
the analyzed variables had a  normal distribution; therefore, 

non-parametric tests were used in statistical analysis. We in-
cluded all obtained data in the further analysis.

Participants and descriptive data

Table 1. Characteristics of the analyzed group of children. The 
results are presented as the median, maximum and minimum 
values (range)
Characteristics of the research group
Gender Girls Boys Summary
Population 82 68 150
Age [years] 12 (7–15)
Illness Bronchial 

asthma
28.1% 42.6% 34.7%

Recurrent up-
per respiratory 
tract infections

75.6% 60.3% 68.7%

Allergic rhinitis 14.6% 10.3% 12.7%
Weight [kg] 46.3 

(19.1–98)
46.7 
(21.3–82.4)

46.5 
(19.1–98)

Height [cm] 154 
(117–177)

152 
(124–180)

153 
(117–180)

BMI [kg/m2] 19.5 
(13.1–34.9)

19.3 
(13–31.6)

19.4 
(13–34.9)

FM [%] 26.6 
(17.9–46.4)

22.4 
(13–49.1)

24.8 
(13–49.1)

Waist circumference 
[cm]

74 
(52–103)

75 
(54–110)

74 
(52–110)

Skin fold [mm] 17 (7–40) 19 (5–40) 18 (5–40)
WHtR 48 (40–61) 49 (40–76) 49 (40–76)

Main results

Analysis without grouping
The mutual correlation between body mass, body weight 

percentile, BMI, BMI percentile, Cole index, body fat mass, waist 
circumference percentile, skinfold thickness percentile and 
WHtR index was, in all cases, statistically significant [Spearman’s 
rank correlation, p < 0.001].

Analysis of the examined parameters depending on gender
Due to the small number of children aged 7 and 8 years, an 

analysis was not conducted in these age-groups. The analysis 
was carried out in groups of children 9–15 years of age.

An analysis of correlation values between the examined pa-
rameters revealed that the parameter showing the highest level 
of correlation with other measured parameters was found in 
the group of girls BMI percentile, the BMI value and Cole index. 
All these indicators analyze the body weight and height of the 
examined child. Among the parameters, which are independent 
of these variables, the content of adipose tissue and WHtR were 
the most useful. In the group of boys, the highest correlation 
value with other parameters was also shown by the BMI percen-
tile, BMI and Cole index values. From parameters independent 
of these variables, the highest value was showed by the waist 
circumference percentile (Tables 2, 3).

In the group of children aged 9–12 and 14 years, the most 
useful parameters were: BMI, BMI percentile and Cole index. In 
the group of children 13 years of age, the body mass percentile 
along with the above-mentioned parameters were most helpful. 
In the age group of 15 years, BMI and BMI percentile did not 
show a  sufficient correlation with other parameters, whereas 
the body mass percentile and Cole index were characterized by 
a high level of correlation with other parameters. From the group 
of the remaining elements – not based on body mass and height 
– the percentile of waist circumference was characterized by the 
highest level of correlation with other parameters (Table 4).
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Table 2. Correlation values (r) between the analyzed parameters depending on gender.
All correlations in the table are statistically significant with p < 0.001 [Spearman’s correlation rank]

Sex Girls

Bo
ys

Parameter Body 
mass 

Body 
mass 
percentile

BMI1 BMI 
percentile

Content 
of adipose 
tissue 

Waist 
circumfer-
ence2

Skin fold3 WHtR4 Cole 
index5

Body mass – 0.76 0.92 0.73 0.72 0.57 0.50 0.56 0.73
Body mass 
percentile

0.71 – 0.87 0.95 0.73 0.74 0.56 0.74 0.97

BMI 0.84 0.85 – 0.91 0.80 0.71 0.60 0.75 0.89
BMI percentile 0.68 0.88 0.96 – 0.78 0.76 0.62 0.84 0.97
Content of 
adipose tissue

0.42 0.68 0.63 0.68 – 0.60 0.74 0.79 0.76

Waist circumfer-
ence

0.65 0.75 0.73 0.70 0.78 – 0.49 0.82 0.78

Skin fold 0.71 0.68 0.72 0.64 0.76 0.86 – 0.65 0.59
WHtR 0.44 0.60 0.63 0.64 0.86 0.90 0.81 – 0.77
Cole index 0.70 0.95 0.93 0.97 0.67 0.73 0.66 0.63 –

1 BMI – Body Mass Index; 2 Waist circumference related to centile charts. Correlation depending on the percentile of waist circumference; 3 Skin fold 
– measured over the triceps brachii muscle, expressed in percentiles; 4 WHtR – waist-to-height ratio; 5 Cole index – [(measured body weight x proper 
height – 50th percentile)/(measured height x proper body mass – 50th percentile) x 100%].

Table 3. Averaged correlation value between analyzed parameters. All correlation values were 
statistically significant with p < 0.001.
Parameter Average correlation coefficient relative to all other elements
Sex Girls Boys
Body mass 0.69 0.64
Body mass percentile 0.79 0.78
BMI 0.81 0.79
BMI percentile 0.82 0.77
Content of adipose tissue 0.74 0.69
Waist circumference percentile 0.68 0.76
Skin fold percentile 0.59 0.73
WHtR 0.74 0.69
Cole index 0.81 0.78

Table 4. Averaged correlation values (r) between analyzed factors. Only statistically significant correlation values with p < 0.05 were 
taken into account
Parameter Average correlation relative to all other elements
Age 9 10 11 12 13 14 15
Body mass 0.8 0.86 0.9 0.86 0.73 0.813 0.831

Body mass percentile 0.82 0.85 0.9 0.86 0.82 0.763 0.841

BMI 0.87 0.89 0.93 0.86 0.78 0.813 –
BMI percentile 0.87 0.89 0.94 0.86 0.78 0.813 –
Content of adipose tissue 0.81 0.8 0.89 0.78 0.55 0.53 –
Waist circumference percentile 0.87 0.84 0.91 0.82 –* 0.64 0.532

Skin fold percentile 0.77 0.82 0.76 0.74 –* 0.624 –
WHtR 0.83 0.77 0.84 0.77 0.53 0.65 –
Cole index 0.89 0.88 0.92 0.86 0.81 0.793 0.86

1  No correlation with parameters: adipose tissue mass, percentile of skin fold thickness over the triceps brachii muscle, WHtR; 2 correlation with body 
mass, body mass percentile and Cole index; 3 no correlation with the percentile of skin fold thickness over the triceps brachii muscle; 4 correlation 
with adipose tissue mass, waist circumference percentile and WHtR.

Discussion

Key results 

Based on the results obtained, it can be concluded that the 
BMI and BMI centile measurement had the highest correlation 

with other anthropometric measurements. Among the tested 
parameters not based directly on the value of body mass and 
growth, the waist circumference centile turned out to be the 
most useful. Adipose tissue content showed a  positive corre-
lation with overweight and obesity. Differences in the useful-
ness of this test depending on gender may be connected with 
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with differences between individual results up to 5% [23]. The 
ratio of subcutaneous adipose tissue to total adipose tissue in 
the organism is not a constant value and may vary within the 
population. Additionally, the amount of subcutaneous adipose 
tissue may remain within the standard in persons with mild un-
dernutrition [13].

Interpretation 

It was proven that BMI has a high correlation with respect 
to parameters such as WHtR, waist circumference and skin fold, 
which was also confirmed by this research [8, 24]. However, for 
many, the degree of correlation is insufficiently high, which is 
why the use of BMI in clinical practice, in spite of its simplicity 
of measurement and calculation, is a disputable issue [25, 26].

Generalization 

Many studies confirm that increased BMI for a given age is 
connected with a higher risk of cardiovascular disease. In addi-
tion, in nearly half of children with BMI above centile 97, at least 
one disorder occurs which is a part of the metabolic syndrome 
[8, 27]. In children, apart from the content of adipose tissue it-
self, its distribution in the organism is essential. In the case of 
the identical total content of adipose tissue in the tested chil-
dren, its location will have an effect on the risk of cardiovascular 
diseases [28, 29].

Conclusions

In summary, it can be concluded that none of the discussed 
tests fulfils all the criteria for an ideal diagnostic test for obesity 
in children and predilection for the occurrence of metabolic syn-
drome and cardiovascular incidents in adulthood. 

The parameters showing the highest value in the monitor-
ing of children’s body mass (which correlates in the highest de-
gree with all other measured parameters) in almost all studied 
groups are: BMI value, BMI percentile and Cole index – all based 
on height and body mass.

Among the factors which are not based on body height and 
weight, the most useful indicator in the group of boys seems to 
be percentile of waist circumference, while among girls – the 
content of adipose tissue.

a higher content of muscle tissue in boys and the distribution 
of adipose tissue characteristic for the given gender [12]. The 
measurement of skin fold thickness belongs to the group of in-
expensive, easily accessible and non-invasive methods of test-
ing body composition [13]. According to Spanish researchers, 
skin fold thickness is also an appropriate indication of adipose 
tissue distribution in children and teenagers and has a positive 
correlation with general cardiovascular risk [14]. 

Limitations of the study

The largest disadvantage of using only the BMI measure is 
the inability to distinguish adipose tissue mass from lean mass 
[15]. For this reason, the BMI standards commonly used in 
adults should not be used to diagnose overweight and obesity 
in children. Therefore, the use of growth charts appropriate for 
gender and age is recommended, in which limit points are posi-
tioned, depending on the source, on centile 85 and 95 or 90 and 
97, for overweight and obesity, respectively [16, 17].

In other analyses, the usefulness of waist circumference 
centile in pediatric offices was noted, which is supported by the 
simplicity of performance, evaluation and high effectiveness in 
prevention of excessive body weight. The test restrictions were 
underweight and overweight limits, common for a diverse test-
ing group with respect to nationality [18]. The high sensitivity 
and specificity of this test was shown both in determination of 
adipose tissue content and predispositions to future occurrence 
of diseases of civilizations [19]. The changes taking place in the 
course of growth and puberty have a minor effect on this result 
[20]. Other authors, apart from the undeniable advantages of 
bioimpedance, such as simplicity of performance and price of 
the test, indicate frequent underestimation of measurements 
performed using this method. Furthermore, the measurement 
error for adipose tissue is proportional to BMI and waist circum-
ference [21]. Fluctuations in the quantity of water in the organ-
ism depending on age were seen, especially among younger age 
groups. This may have an effect on the measurement error in 
the evaluation of adipose tissue content [22].

Unfortunately, measurement of skin fold thickness did not 
turn out to be the most precise in this study, and the reasons 
for such results can be due to both inaccuracy and the limited 
experience of the research persons, as well as in limitations of 
this method resulting from adipose tissue distribution. Accord-
ing to the authors of studies of anthropometric measurements, 
an experienced researcher can achieve repeatability of results 
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Rhinoscopy assisted lacrimal probing – minimal invasive  
and effective therapeutic option for children with congenital 
nasolacrimal duct obstruction
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Background. Congenital nasolacrimal duct obstruction (CNLDO) is a common developmental anomaly, and in most cases, 
obstruction is located at the distal end of the nasolacrimal duct. The rate of spontaneous resolution of CNLDO is up to 96% during 
the first year of life, and, therefore, most authors advise only medical treatment in the first months of life. When obstruction persists, 
lacrimal probing is performed. Conventionally, the next steps in surgical treatment are lacrimal intubation and dacryocystorhinostomy. 
The intranasal approach was first proposed many years ago, but became possible only after the development of advanced endoscopic 
rhinosurgery. At present, it is widely used to treat CNLDO.
Objectives. To evaluate the effectiveness of rhinoscopy assisted lacrimal probing as a treatment for congenital nasolacrimal duct ob-
struction in children.
Material and methods. We enrolled 14 children with CNLDO to this case series study. All children underwent surgery between 
01.03.2016 and 30.03.2018. Data about symptoms and previous treatment were first collected, surgery was then performed, and all 
patients were then reexamined postoperatively and data about results recorded.
Results. The age range was 6–152 months (median 30 months). Four (4) patients had no history of previous surgery, and ten (10) had 
undergone lacrimal probing before. The overall final success rate was 85.71% (12/14 patients, including 2 infants with dacryocystitis).
Conclusions. In our group of patients, endoscopy assisted lacrimal probing is an effective method of treatment for CNLDO. We suggest  
to use this method in cases of children older than 12 months with one or more unsuccessful probing, with infants with dacryocystitis, 
and always before considering dacryocystorhinostomy.
Key words: child, endoscopy, nasolacrimal duct.
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Background

Congenital nasolacrimal duct obstruction (CNLDO) is a com-
mon developmental anomaly and a cause of visits in pediatric 
primary care. It results from a failure of canalization of the naso-
lacrimal duct, and affects up to 20% of normal newborns [1–4]. 
The diagnosis is made in a vast majority of cases (approximately 
90%) by a primary care physician, at a median age of 5 weeks 
without gender predilection. Premature birth has been shown 
be associated with the development of CNLDO. In most cases, 
it is caused by imperforated web at the level of Hasner’s valve, 
which is located at the distal end of the nasolacrimal duct under 
the inferior nasal turbinate. Other reasons are narrowing of the 
inferior meatus, or, very uncommonly, bony obstruction of the 
nasolacrimal duct. 

The nasolacrimal duct is not fully developed until the eighth 
month of gestation, and, therefore, infants born prematurely 
are less likely to have a fully patent duct [1, 4]. The symptoms 
usually start shortly after birth when the natural increase of tear 
production takes place. The main symptom is usually epiphora, 
which is overflow of the tears with mattering of the lashes in 
one or both eyes. Subsequent overgrowth of bacteria in the ob-
structed nasolacrimal duct will result in constant/intermittent 

purulent or mucopurulent discharge, crusting on the lashes and 
recurrent conjunctivitis [1, 4]. Besides an imperforated nasolac-
rimal duct, distally, there is also a valve-like obstruction proxi-
mally (at the junction of the common canaliculus and lacrimal 
sac), wherein a  congenital dacryocystocele (congenital cyst of 
lacrimal sac) can develop. On occurrence, it is seen as a cystic 
mass of bluish coloration in the medial canthal region. In many 
cases, it might also have an intranasal extension. Due to the fact 
that infants are obligate nasal breathers, a bilateral nasolacrimal 
duct cyst can cause respiratory distress similar to that observed 
in children with bilateral choanal atresia. Dacryocystocele is 
prone to infection causing a form of infantile dacryocystitis [3]. 

The rate of spontaneous resolution of CNLDO is very high, 
up to 96% of all cases during the first year of life, and, therefore, 
most authors advise only medical treatment in first months 
of life [1, 5]. This includes mainly hydrostatic massage of the 
lacrimal sac (Crigler massage) and ophthalmic antibiotic or an-
tibiotic and steroid drops in cases of infection. Massaging the 
nasolacrimal sac in a  downward direction creates hydrostatic 
pressure which can rupture the membranous obstruction. An-
tibiotic drops ameliorate inflammatory symptoms while waiting 
for resolution [1, 2, 5]. 

When obstruction persists, lacrimal probing in local or 
general anesthesia is performed. Timing of this procedure re-
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mains controversial. While some authors strongly advise wait-
ing 12 months to avoid unnecessary surgery, others advocate 
earlier (6–9 months) intervention to decrease the duration of 
symptoms [1, 5]. The next step in surgical treatment according 
to ophthalmologist’s therapeutic algorithms are lacrimal intu-
bation and external dacryocystorhinostomy (DCR) [1, 5]. Since 
the blockage site is located within the nose in a vast majority of 
cases, intranasal surgery to correct distal lacrimal obstruction 
was first proposed many years ago, but has become possible 
only after the development of advanced instruments and effec-
tive pediatric endoscopic rhinosurgery techniques. At the pres-
ent time it is widely used to treat CNLDO [3, 6–8]. 

Objectives

To evaluate the effectiveness of rhinoscopy assisted lacrimal 
probing in treating congenital nasolacrimal duct obstruction in 
children.

Material and methods

Study design

The study was designed as a part of an interventional case 
series. Due to the non-experimental character of the study, 
a Bioethical Committee agreement was not required. 

Setting

The study took place in the Pediatric Otolaryngology De-
partment of Poznan University of Medical Sciences.

Study size, participants and variables

We enrolled 14 children with various symptoms of CNLDO. 
Data about symptoms, course of disease and previous treat-
ment were collected. All children underwent surgery between 
01.03.2016 and 30.03.2018, and it was performed under general 
anesthesia with intubation. At the beginning of the procedure, 
rhinosurgical gauze pledgets soaked on 0,1% adrenaline solu-
tion were placed in the nasal cavities. Thereafter, gentle non-
traumatic probing of the inferior and superior lacrimal canalicu-
lus and diagnostic syringing was performed. The pledgets were 
removed and endoscopy of the nasal cavities with use of a rigid 
0 and/or 30 degree 2,7 mm endoscope was performed to reveal 
any existing nasal pathology. This was followed by medialization 
(infracture) of the inferior turbinate and the placing of a pledget 
under it on the affected side/s for a  couple of minutes. After 
this, the inferior nasal meatus was visualized with endoscope 
and simultaneous syringing was performed to check patency of 
nasolacrimal duct. If no free flow of  saline was observed, the 
mucosa of the lateral wall was perforated with a sickle knife or 

a ball probe. If patency of the lacrimal system was achieved in 
this way, the excessive mucosa from the distal end of the naso-
lacrimal duct was removed with a small straight or angled biting 
forceps. Flow of saline to the nose during irrigation indicated 
successful surgery. After surgery, antibiotic ophthalmic drops 
were prescribed for 14 days and parents/caregivers were told 
to perform hydrostatic massage of the lacrimal sac 3–5 times 
a day. All patients were reexamined postoperatively in the of-
fice facilities of our clinic and data about results were collected. 
If symptoms disappeared completely or nearly completely (ex. 
tearing only in wind or discharge only present during upper re-
spiratory tract infection), it was judged as success.

Results

Participants

The study consisted of 14 children (8 boys and 6 girls) who 
underwent rhinoscopy assisted lacrimal probing and syring-
ing. The age of the children ranged from 6 to 152 months, with 
a median of 30 months. The initial symptoms were: tearing and 
recurrent purulent discharge (n = 4), constant purulent dis-
charge (n = 6), purulent discharge and swelling of eyelids (n = 2), 
and dacryocystitis (n = 2). Symptoms of 12 children at the time 
of surgery were unilateral (left – 8, right – 4) and in two cases, 
bilateral. Of our patients, 4 had no history of previous surgery 
and 10 had undergone lacrimal probing before. In 4 of the latter, 
it was a single procedure and in 6, repeated (in 4–2 times, and 
2–3 times). 

Main results

In 12 children, surgery was successful (including all dacryo-
cystitis cases), and in 2 unsuccessful (meaning not achieving pa-
tency of lacrimal system at the time of operation). During the 
examination that took place 1–3 months post-surgery, operation 
success was observed in 11/14 patients (78.57%). In 9 of them, 
resolution of symptoms was complete, and in 2, near complete. 
In 2 children, there was no improvement, and in 1, only small 
improvement was observed. In one of girls with successful sur-
gery and no improvement on a  visit 6 weeks post operation, 
the parents had been found to be applying the wrong massage 
technique. After correction, the symptoms resolved completely 
in one month, which enabled  the post-surgery success rate to 
reach 85.71%. In all 7 children with successful surgery, a  lack 
of symptoms was evident 1–3 months after surgery and as of 
observation time > 6 months. Herein, good results were main-
tained over the whole observation time (7–24 months). 

Figure 1 shows a  4 1/2 year-old boy with symptoms of  
CNLDO on the left side (mainly constant purulent discharge). 
Figure 2 shows the same boy one year later (4 months post-
operation) with complete resolution of symptoms.

Figure 1. A 4,5 year boy with CNLDO on the left 
side after repeated (3 x) unsuccessful probing
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mined the prevalence of buried probe in complex CNLDO and 
founded it to come about in 8% of all cases [11]. During endos-
copy, in contrast, the buried probe is clearly visible and possible 
to correct. A further benefit that increases the success rate of 
endoscopy is the possibility to create a wide opening instead of 
the small perforation that is made during blind probing. 

These advantages make endoscopy assisted lacrimal prob-
ing much more effective than a  conventional (‘blind’) probing 
[3, 8–11]. Despite this, endoscopy assisted lacrimal probing is 
not a routine practice and is definitely much less commonly per-
formed than conventional probing for many reasons. It requires 
general anesthesia and equipment such as pediatric endoscopic 
rhinosurgical instruments. What is more, the procedure has to 
be performed by a joint pediatric ENT/ophthalmology team or 
a surgeon who is familiar with both procedures. 

After surgery, continuing massage of lacrimal sac is advised. 
This encourages a flow of tears through newly created opening. 
It is important, however, to make sure that parents/caregivers 
perform this in a proper (downward) fashion, because many are 
massaging in an upward direction, as it is easy to visibly empty 
the lacrimal sac this way. This happened with one of our pa-
tients, and we assume that it was a cause of lack of improve-
ment on a first visit.

Conclusions

Endoscopy assisted lacrimal probing proved to be minimally 
invasive and effective in treating various types of congenital na-
solacrimal duct obstruction in our group of patients. It has high 
success rates in children of all ages, whether as a primary treat-
ment or after unsuccessful conventional probing. We suggest to 
use this method in cases of children older than 12 months with 
one or more unsuccessful probings, infants with dacryocystitis, 
and always before considering dacryocystorhinostomy. If symp-
toms like epiphora, recurrent conjunctivitis, constant purulent 
eye discharge, crusting in the line of eyelashes persist longer 
than 12 months or despite performed conventional probing, 
child should be referred for this type of treatment. 

Discussion

Our group is relatively small, but our results (85.71% suc-
cess) are similar to that reported by other authors. Levin et al. 
[6] and Ali et al. [7], for example, used nasal endoscopy to treat 
congenital lacrimal sac mucoceles, including dacryocystitis, 
achieving, respectively, 23 cures in 24 infants [6] and a success 
rate of 86.6% [7]. In our work, we observed complete resolution 
of symptoms in 2 infants (age 6 and 8 months) with dacryocysti-
tis. A second study also showed that good results are maintained 
over a long period of time (9 months) [7]. A further example is 
that of Wallace et al., who treated 67 children with all forms 
of CNLDO. For the entire group, probing resulted in a success-
ful resolution of symptoms in 89%. In opposition to our study, 
this one excluded patients who had had previous probings [8]. 
Moreover, Kouri et al., who used endoscopy assisted probing as 
a primary treatment in 40 children older than 12 months, saw 
an overall success rate 84.6% [9]. In addition, Galindo-Ferreiro 
et al., compared endoscopic assisted probing to conventional 
probing in children older than 48 months with 94.6% and 58.7% 
success rates in favor of endoscopic procedures. This study also 
included patients with a previous history of probing [10]. All the 
authors state that the use of an endoscope allows the identifi-
cation of the site of obstruction and any coexisting intranasal 
anomaly. If one of these is a strongly lateralized, impacted, infe-
rior turbinate, this alone can be a cause of CNLDO. 

Conventional probing is a blind procedure, while endoscopy 
allows direct visualization of the distal end of the nasolacrimal 
duct. On of the most frequent reasons for unsuccessful probing 
is the so-called ‘buried probe’ or ‘false probe passage’. This is 
a state wherein the probe does not perforate the mucosa of in-
ferior meatus but remains in the submucosal layer of its lateral 
wall. In such cases, probing is unsuccessful despite a feeling of 
smooth passage even up to the floor of the nose. Conditions 
that may encourage false passage formation are anatomical 
variations of the nasolacrimal duct and thick nasal mucosa 
(which is typical for chronic inflammation). Gupta et al. deter-

Figure 2. The same boy one year later 4 months 
after rhinoscopy assisted lacrimal probing

Source of funding: Paper developed using the university’s funds (statute-based activity).
Conflict of interest: The authors declare no conflict of interests.
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Background. Acute rhinosinusitis occurs commonly in children. Orbital complications are reported in 5% to 7% of patients. 
Orbital involvement is reported to occur more often in children than in adults.
Objectives. To evaluate the prevalence of orbital complications in children with acute rhinosinusitis.
Material and methods. A retrospective study of 33 children referred to our department with orbital complications of acute rhinosi-
nusitis between January 2016 and March 2018 was carried out. Patients’ charts were investigated for the following data: gender and 
morbidity rate in the different age groups. Diagnostic imaging – CT scans and/or X-ray of the paranasal sinuses were analyzed. The 
incidence of the stages of orbital complications and their primary treatment (conservative or surgery) was evaluated.
Results. Group 1 (0–3 years of age) included 7 children. Group 2 (children aged 4–10 (n = 22) were affected most often. Group 3 (11–18 
years of age) involved 4 patients. In a majority of patients, a CT scan was performed. An analysis of the stages of disease according 
to Chandler’s classification revealed that stage I of orbital complications occurred most frequently, with a predominance in younger 
children.
Conclusions. The proper distinction between preseptal and orbital cellulitis, and subperiosteal abscess, is crucial in choosing the ap-
propriate treatment strategy. Any delay may result in threatening vision complications.
Key words: sinusitis, orbital, child.
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Background

Acute rhinosinusitis occurs commonly in children. Orbital com-
plications are reported in 5% to 7% of patients. Orbital involvement 
is reported to occur more often in children than in adults. Ethmoid 
sinus is the most commonly reported sinus to be involved in children. 
This is attributed to the close relation between the orbit and eth-
moidal sinus in children, with a thin line separating them. In adults, 
the development of the frontal sinus makes it a frequent cause of 
orbital involvement, along with maxillary sinus. Sphenoid sinus in-
volvement is rare and may lead to optic nerve involvement [1, 2]. 

Sinus infection can spread to involve orbital and intracranial 
structures directly, by retrograde extension or, rarely, by hematog-
enous spread. The orbit is separated from the ethmoid cells and the 
maxillary sinus by thin bony plates, which have naturally congenital 
bony dehiscence [3]. The infection can also be secondary to spread 
through the valveless ophthalmic veins with retrograde flow, com-
plicating venous drainage, which provide direct pathways from the 
paranasal sinuses to the orbit (most commonly ethmoid sinusitis), 
leading to a progression of phlebitis [4].

In 1970, Chandler et al. proposed a classification that places pa-
tients into five groups: grade I – inflammatory edema (preseptal cel-
lulitis), grade II – orbital cellulitis, grade III – subperiosteal abscess, 
grade IV – orbital abscess, grade V – cavernous sinus thrombosis. In 
all classifications proposed, proptosis seems to be the finding that 
differentiates the most severe stages of the complication. Proptosis 
indicates the presence of postseptal sinusitis complication. Proptosis 

may also be used as a guide to help locate the abscess. If the propto-
sis is symmetrical, there is an even greater chance of orbit content 
involvement. However, if asymmetrical, the abscess may be located 
in the opposite orbitary quadrant. In general, the larger the propto-
sis, the more severe the inflammation or the abscess size is [2, 3].

In patients who develop orbital cellulitis, 10% have temporary 
visual loss in the affected eye. Other complications may occur less 
frequently and include meningitis, frontal osteomyelitis, intracranial 
abscess, etc. The treatment of these complications requires a team 
of different specialists: a pediatric ENT specialist taking care of the 
sinus infection, an ophthalmologist evaluating the visual complica-
tions, a pediatrician taking care of the clinical problems. Differential 
diagnosis of orbital swelling should include facial infections, trau-
ma, iatrogenic causes, tumors and dacryocystitis. However, in the 
pediatric population, sinusitis is responsible for a least 75% of cases, 
and orbital complication may be the first and only present sign of 
sinusitis [3].

Objectives

The aim of the study was to present the most common orbital 
complications of acute rhinosinusitis in children. 

Material and methods

A retrospective study of 33 children referred to our department 
with orbital complications of acute rhinosinusitis between January 
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2016 and March 2018 was carried out. The patients’ charts were 
investigated for the following data: gender and morbidity rate in the 
different age groups (group 1 – aged 0–3 years, group 2 – aged 4–10 
years, group 3 – aged 11–18 years). The ENT and ophthalmologic 
examination at admission (extraocular muscle motion, examina-
tion of periorbital adnexa and, when possible, visual acuity) were 
estimated in every case. The evaluated laboratory tests included 
white blood cell counts in the peripheral blood and level of CRP in 
blood serum. The results of swabs for microbiologic examinations 
taken either from the mucopus in the middle nasal meatus or from 
the pus obtained during drainage of subperiostal abscesses were 
also evaluated. Diagnostic imaging – CT (computed tomography) 
scans and/or X-ray of the paranasal sinuses – were analyzed. The 
incidence of the stages of orbital complications (according to Chan-
dler’s classification) and their primary treatment (conservative or 
surgery) was evaluated. The treatment protocol included intrave-
nous broad-spectrum antibiotics, nasal decongestants and analge-
sics for patients with stage I and II of the disease. When no improve-
ment was observed within the first 48 hours of treatment in stage 
II, endoscopic surgery preceded by CT imaging with contrast was 
performed. In stage III, surgical treatment was introduced within 
24 hours of admission and included endoscopic surgery with ab-
scess drainage. Antibiotic therapy was initiated for 10 to 14 days. In 
complicated acute rhinosinusitis, high-dose amoxicillin-clavulanate 
or cephalosporins are recommended. If they fail, ceftriaxone or ce-
fotaxime are introduced. Adjunctive therapy also included saline 
nasal irrigation, systemic decongestants after surgical intervention 
and intranasal corticosteroids.

The paper presents a  retrospective study, which does not re-
quire an opinion from the Ethics Committee.

Results

A total number of 33 patients were enrolled in the study (20 
boys – 60.6% and 13 girls – 39.4%). Children aged 4–10 were affect-
ed most often (n = 22, 66.7%). Group 1 (0–3 years of age) included 
7 children (21.2%), and group 3 (11–18 years of age) involved 4 pa-
tients (12.1%). 

According to patients’ history, orbital symptoms appeared after 
rhinitis a few days prior. There was no history of midface trauma, 
dental infection or conjunctivitis reported. Anterior rhinoscopy re-
vealed the presence of mucopus in the middle nasal meatus in 26 
children, and erythematous and congested turbinates in 7 patients. 
In children with preseptal cellulitis (n = 17), symptoms included uni-
lateral (n = 11) or bilateral (n = 6) eyelid swelling, erythema and ten-
derness (Figure 1). Visual acuity, pupillary reaction and extraocular 

motility were normal. In children with stage II of the disease (n = 9), 
eyelid edema, erythema, mild proptosis and chemosis were present 
(Figure 2). Visual acuity, according to an ophthalmologist’s examina-
tion, was not impaired. In cases with subperiosteal abscess (III stage 
of the disease, n = 7), the examination revealed unilateral eyelid 
edema, erythema, as well as larger proptosis and gaze restriction. 
There was no deterioration of visual acuity. 

In laboratory findings, there was elevated CRP and leucocy-
tosis in all children. Microbiology results (obtained in 30 patients) 
presented that Streptococcus pneumoniae was the most frequent 
bacteria cultured (n = 10), followed by Haemophilus influenza (n = 
4), Staphylococcus aureus (n = 4) and Corynebacteriae (n = 1). In 4 
children, polymicrobial cultures were identified, and in 7, the result 
was negative.

In a majority of patients, a CT was performed (n = 24, 72.7%), 
in 2 (6.1%) – an X-ray of the paranasal sinuses was made before re-
ferral to our department. A total of 7 (21.2%) received no imaging, 
as they had only eyelid swelling without other symptoms, which 
rapidly responded to antibiotic therapy. Every patient with whom 
surgery was necessary received CT imaging beforehand. The most 
common sinus involved was the ethmoid (n = 26, with radiologic 
imaging), and in 15 children, both the ethmoid and the maxillary 
sinus were involved. Analysis of the disease stages according to 
Chandler’s classification revealed that stage I orbital complications 
occurred most frequently (n = 17, 51.58%), with a predominance in 
younger children (Table 1). 

Table 1. Incidence of the orbital complications of the rhinosi-
nusitis in children according to age
Stage of the disease
(according to Chan-
dler’s classification)

Group 1  
(n = 7)

Group 2  
(n = 22)

Group 3 
(n = 4)

Total 
(n = 33)

I: preseptal cellulitis 5 
(71.4%)

12 
(54.5%)

0 
(0.00)

17 
(51.5%)

II: orbital cellulitis 2 (28.6%) 4 (18.2%) 3 (75%) 9 (27.3%)
III: subperiosteal 
abscess

0 
(0.00)

6 
(27.3%)

1 
(25%)

7  
(21.2%)

IV: orbital abscess 0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)
V: cavernous sinus 
thrombosis

0 (0.00) 0 (0.00) 0 (0.00) 0 (0.00)

A total of 17 patients (stage I) received conservative treatment, 
with the need of an antral puncture in 2 due to the fluid level in 
the maxillary sinus. In 5 children (out of 9 with stage II), surgical 
treatment was necessary, as they did not respond to conservative 
treatment. In 7 patients with stage III disease, surgical intervention 
was required within 24 hours after admission and was preceded by 
CT imaging, which revealed the presence of a subperiosteal abscess 
(Figure 3). The surgical procedure entailed functional endoscopic 
sinus surgery (FESS), which was performed in 5 children with stage 
II of the disease, and FESS with endoscopic subperiosteal abscess 

Figure 1. Preseptal cellulitis in 5-year-old boy (caregivers’ written 
consent was obtained to publish the patient’s photo)

Figure 2. Eyelid swelling and ophtalmophlegia of the right eye in 
6-year-old boy (caregivers’ written consent was obtained to publish 
the patient’s photo)
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intravenous antibiotics is usually recommended in children under 
3 years of age [11]. Orbital cellulitis develops when the infection 
spreads posterior to the orbital septum. This condition can lead 
to an abscess if not treated properly. The main symptoms include 
eyelid edema and erythema, mild proptosis and chemosis. Motility 
may be limited, but visual acuity remains normal. These patients 
require hospitalization and intravenous antibiotic therapy and an 
ophthalmology examination. A CT of the sinuses and orbits is re-
quired [11]. The progress of ophthalmological signs, such as propto-
sis, conjunctival injection and limitation of extraocular movements, 
is highly suggestive of an intraorbital process and requires radio-
logical examination [10]. The investigation of choice is a contrast-
enhanced sinus CT in order to verify the diagnosis and to assess 
the severity of the subperiosteal abscess [1, 6, 11].  Indications are 
a  ring-enhanced lesion or presence of air-fluid level in the extra-
ocular space, displacement and enlargement of the medial rectus 
muscle and proptosis. Treatment consists of immediate adminis-
tration of intravenous antibiotics and surgical treatment, which 
includes transnasal endoscopy with ethmoidectomy, skeletonizing 
and penetrating the lamina papyracea in order to perform drainage, 
as was performed in 7 of our cases of a subperiosteal abscess [11]. 
Transnasal and external approaches are occassionally required for 
better exposure. 

In stage IV of the disease, the infection exceeds the orbital 
periosteum, and an orbital abscess is formed. Symptoms include 
evident proptosis, chemosis, complete ophthalmoplegia and visual 
impairment. An orbital abscess is a risk for progression to irrevers-
ible blindness, and surgical intervention is mandatory. In stage V  
– the infection from the sinuses and the orbit can spread to the cav-
ernous sinus through the free anastomosis, valveless vein system 
and the superior and inferior ophthalmic veins, causing cavernous 
sinus thrombosis. A sign of stage V of the disease is a progression 
of symptoms to the opposite eye. A physical examination reveals 
the rapid progress of chemosis and ophthalmoplegia. The patient’s 
condition may worsen to loss of vision, meningitis and death [11]. 
Imaging studies include a CT scan and MRI with contrast. Treatment 
requires high doses of intravenous antibiotics that cross the blood-
-brain barrier for 6–8 weeks and surgical drainage of the affected 
sinuses. In our material, there were no cases with stage IV and V of 
the disease. Intracranial complications are less frequent than orbital 
and are seen more often in frontal or sphenoid sinusitis [11]. 

Conclusions

The most common orbital complication of acute rhinosinusitis in 
children is preseptal cellulitis. The ethmoid sinus is the main source 
of the complication, with a predominance in younger children. 

The proper distinction between preseptal and orbital cellulitis, 
and subperiosteal abscess, is crucial in choosing the appropriate 
treatment strategy. Preseptal cellulitis responds to conservative 
treatment. An orbital abscess requires immediate surgical interven-
tion involving decompression of the orbit, abscess drainage and 
opening of the affected sinuses [1, 10].

drainage was undertaken in 7 patients with stage III. The postopera-
tive course was not remarkable, and the mean hospital stay was 7.1 
days (min. 1 day, max. 13 days). All children were followed-up in 
the outpatient clinic 2 and 6 weeks after discharge – there was no 
record of recurrence of the disease. 

Figure 3. CT scan of subperiosteal abscess of the right orbit (indi-
cated with an arrow)

Discussion

Orbital complications are observed more often in younger chil-
dren, while intracranial complications typically occur in older chil-
dren. The ethmoid sinuses are the most common source of infection 
in small children [4–9]. According to Watts, orbital cellulitis, second-
ary to sinusitis, is almost exclusively due to ethmoidal sinusitis in 
the first 5 years of life and is secondary to ethmoidal, maxillary and 
frontal sinusitis in children over 7 years of age [8].

 According to Brook, the most common pathogens in cellulitis 
and abscesses are those seen in acute and chronic sinusitis, depend-
ing on the length and etiology of the infection. These are: S. pneu-
moniae, H. influenzae, Staphylococcus aureus and anaerobic bac-
teria [3]. A microbiological study was performed in our 30 cases of 
orbital complications, either by obtaining intraoperative samples of 
pus or with swabs of nasal secretions. Specific bacteria were iden-
tified in only 23 out of 30 cases, perhaps because some children 
received antibiotic therapy before referral to the ENT Dept.

The orbital complications include preseptal cellulitis, orbital cel-
lulitis and abscess formation [1, 10]. Preseptal cellulitis is an infec-
tion of an eyelid and adjacent skin anterior to the orbital septum. 
This was the most common orbital complication in our study, and it 
predominantly affected children under 10 years of age (Figure 3). 
Treatment includes broad-spectrum antibiotics, which may be oral 
in mild cases providing that the follow-up is ensured. Admission for 
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Background. From among the available and scientifically verified methods, vaccination every flu season is one of the most 
effective methods that aim at preventing flu, post-influenza complications and deaths. Its efficacy in preventing hospitalisation in pa-
tients over 65 years of age is 50–60%, and in preventing death from influenza and its complications, even up to 80%.
Objectives. The aim of the study was the assessment of influenza vaccine efficacy in patients aged 60–75 years in the 2016/2017 
season.
Material and methods. The study included 96 patients aged 60–75 years. BMI, as well as the initial level of haemagglutinin H1, H3, HB 
antibodies, were determined for all patients. All subjects were vaccinated with trivalent seasonal vaccine (Vaxigrip). In the period of 
4–5 weeks after vaccination, the level of haemagglutinin H1, H3, HB antibodies was measured again in all patients.
Results. GMTs for all anti-haemagglutinins before and after vaccination differ significantly (p < 0.00001). The protection rate is higher 
after the vaccination than before for all anti-haemagglutinins, and these differences are statistically significant (p < 0.00001). In respect 
of each anti-haemagglutinin, the protection rate significantly exceeds the 60% threshold. The study showed proper immunogenicity of 
the influenza vaccine in the group of elderly people.
Conclusions. The influenza vaccination induces a proper immune response in patients aged 60–75, and therefore, it should be recom-
mended in such patients as a form of effective protection against influenza and its complications.
Key words: influenza, human, vaccination, aged, immunization.
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Background

Influenza is a contagious disease occurring seasonally, which 
is a global public health problem. The most effective preventive 
behaviour, both in the general population and in risk groups, 
is vaccination against influenza [1]. Recommendations indicate 
the elderly as a group which should, in particular, be covered by 
a preventive programme of vaccination against influenza. Age-
-related deterioration of the immune system results in a higher 
risk of complications, including death, in these patients than in 
the general population. In 2003 in the United States, Thompson 
et al. estimated that the mortality rate e.g. from flu or pneumo-
nia in the years 1990–1999 was the largest in the population 
of people over the age of 65, and regardless of the strain of in-
fluenza virus, this amounted to 22.1/100 thousand people/year 
[2]. The rate of hospitalisation due to influenza is even higher 
in this group. Statistics strongly suggest the deterioration every 
subsequent 5 years of life and achieve up to 628.6/100 thou-
sand people/year in people aged over 85. The number of days 
that older people spend in hospital due to complications caused 
by influenza also increases with age [3]. Importantly, the higher 
incidence of hospitalisation and mortality from flu in this group 
of patients does not result from a greater incidence of influenza 
and influenza like illnesses (ILIs). Age and related illnesses con-

stitute the risk factor. Moreover, Barker et al. observed that the 
occurrence of influenza significantly deteriorates the overall 
functioning of the elderly in terms of such activities as mobil-
ity, getting dressing or taking a  bath during 3–4 months after 
infection [4].

In accordance with the recommendations of the World 
Health Organization (WHO) and Advisory Committee on Immu-
nization Practices (ACIP), the elderly are one of the risk groups 
due to age-related deterioration of the immune system, which 
makes the risk of complications, including death, much higher 
than in the general population. Moreover, the efficacy of vac-
cination in the elderly is estimated as only 17–53%, depending 
on the type of virus circulating in the given season, while in the 
younger group, the efficiency is 70% [5]. 

Epidemiological reports of the National Institute of Pub-
lic Health – National Institute of Hygiene (NIPH–NIH) indicate 
a greater incidence of influenza and influenza-like illnesses: in 
the 2015/2016 and 2016/2017 seasons, more than 4 million 
cases of these diseases were observed. The number of hospi-
talisations due to influenza also increased by 16% [6]. 

Throughout the world, the influenza vaccination rate re-
mains relatively high, although it is widely varied. The interna-
tional study of the Vaccine European New Integrated Collabo-
ration Effort (VENICE) showed that from 2% to 80% of people 
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aged over 65 were vaccinated in Europe in the 2006/2007 influ-
enza season [7]. Traditionally, in the group of people aged over 
65, the percentage of vaccinated people remains much higher 
than in younger age groups. Unfortunately, the efficacy of these 
vaccinations, resulting from a weaker immune response in the 
elderly, reduces the effect expected on the basis of favourable 
statistics [8]. 

The deterioration of the immune system equals a reduction 
of reactivity due to changes in the number and activity of individ-
ual cell populations: a reduction of about 30% of the total num-
ber of the main cells of a specific immune system is observed in 
persons aged over 60, in comparison to persons under 35 years 
of age, as well as weaker expression of the receptors and surface 
molecules regulating the immune response. Hence, the efficacy 
of the vaccine in the given season in terms of immune response 
in patients aged over 65 is only assessed as 30–40% [9]. Unfor-
tunately, in Poland, the vaccination rate for the entire popu-
lation has remained at a very low level for many years. In the 
2016/2017 season, only 3.3% of Poles were vaccinated against 
influenza [6, 10]. Nevertheless, elderly patients are among the 
biggest beneficiaries of seasonal influenza vaccinations. Many 
years of research in this area and critical meta-analyses have 
provided solid evidence that the actual efficacy of vaccination 
is very high, namely in preventing hospitalisation in this group 
of patients. In general, it amounts to 50–60%, and in preventing 
death from influenza and its complications, up to 70–80% [9]. 

Objectives

The aim of the study was the assessment of influenza vaccine 
efficacy in patients aged 60–75 years in the 2016/2017 season. 

Material and methods 

The study protocol was approved by the Bioethics Commit-
tee of the Wroclaw Medical University. The study included 96 
consecutive patients who came to the GP practice to see a gen-
eral practitioner in the period from September to November 
2016. Inclusion criteria included: age: 60–75 years of age and 
written consent to participate in the study. Exclusion criteria 
included: presence of malignant disease, autoimmune disease, 
contraindication to vaccination against influenza, or a situation 
requiring special caution (as recommended by ACIP) [11], se-
vere renal or hepatic insufficiency, primary hyperparathyroid-
ism. The average age in the study group was 66.67, and 63.5% 
of the respondents were female. 

In the first stage of the study, a  blood sample was taken 
from each patient in order to determine the starting haemag-
glutinin antibody titres. 

All subjects were vaccinated against influenza with the triva-
lent vaccine (Vaxigrip®, Sanofi Pasteur), valid in the 2016/2017 
season. A single dose of the vaccine (0.5 ml) contained: 15 μg 
of haemagglutinin from the strain of influenza virus A/H3N2/, 

/15 μg of haemagglutinin from the strain of influenza virus  
A/H1N1/, 15 μg of haemagglutinin from the strain of influenza B 
virus. After approx. 4 weeks after the vaccination, a 5 ml blood 
sample was taken from each patient in order to obtain serum 
for the determination of haemagglutinin antibody titres. 

To evaluate the serological response to the vaccination, 
anti-haemagglutinin antibody titration (anti-HA) was carried 
out. This part of the study was conducted in the Department 
of Research on Influenza Virus – National Centre for Influenza 
(Zakład Badania Wirusów Grypy – Krajowy Ośrodek ds. Grypy) 
of the National Institute of Public Health – National Institute of 
Hygiene in Warsaw. Anti-HA antibody titration was conducted 
for the following antigens contained in the vaccine:

•	 H1: A/California/7/2009(A/H1N1/pdm09),
•	 H3: A/HongKong/4801/2014(A/H3N2/),
•	 HB: B/Brisbane/60/2008/.
The anti-HA titre was determined by means of the haemag-

glutination inhibition test. The anti-HA titre of the given strain 
of the virus is assumed to be the highest serum dilution in which 
haemagglutination inhibition occurred. The following parame-
ters were analysed: 

•	 Geometric Mean Titres (GMT) – before and after influ-
enza vaccination.

•	 Mean Fold Increase (MFI) – after the influenza vaccina-
tion, calculated as the ratio of GMT before and after 
vaccination.

•	 Protection Rate (PROT) – the percentage of subjects 
with antibody titres ≥ 1:40 before and after vaccination 
against influenza.

•	 Response Rate (RESP) – the percentage of subjects 
who had at least a fourfold increase in antibody titres 
after vaccination.

According to the CPMP guidelines for the evaluation of the 
serological reaction to vaccination against influenza, the follow-
ing values suggest an efficient response to vaccination in pa-
tients aged over 60 [1]:

•	 MFI ≥ 2.0,
•	 PROT ≥ 60%, 
•	 RESP ≥ 30%.
Analyses were performed using the R statistical programme 

(version 3.1.3). All features, except for age, had distributions 
different than normal, which was proven with the use of the 
Shapiro–Wilk test of normality. In all tests, the level of statistical 
significance was p < 0.05.

Results

The immune response to vaccination was evaluated. 
The data presented in Table 1 show that GMTs for all anti-

-haemagglutinins before and after vaccination differ significant-
ly (p < 0.00001). 

Table 2 shows that the protection rate is higher after vac-
cination than before vaccination for all anti-haemagglutinins, 
and these differences are statistically significant (p < 0.00001). 
In respect of each anti-haemagglutinin, the protection rate sig-
nificantly exceeds the 60% threshold. 

Table 1. Geometric mean titres (GMT) and mean fold increase (MFI) in the study group

Variables n GMT Mean SD Median Min Max Shapiro– 
–Wilk test 
p

MFI
95% CI

W test
p

H1 H1 before vaccination 96 9.54 35.83 52.63 10.00 0.00 320.00 0 6.79
3.02; 9.12

0
H1 after vaccination 96 64.78 176.50 209.81 80.00 0.00 640.00 0

H3 H3 before vaccination 96 6.45 38.44 85.50 0.00 0.00 640.00 0 13.28
5.89; 18.01

0
H3 after vaccination 96 85.65 244.90 244.95 160.00 0.00 640.00 0

HB HB before vaccination 96 16.83 23.02 14.15 20.00 0.00 80.00 0 5.51
3.81; 7.76

0
HB after vaccination 96 92.67 162.29 188.71 80.00 0.00 640.00 0
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much as up to 21% of the population. The immune response to 
the influenza vaccination is weaker in the elderly than among 
younger people, and this is the group that is most vulnerable to 
severe influenza infections and their complications. The key to 
understanding the differences and lower efficiency of vaccines 
in the elderly resulting from these differences is immunose-
nescence – i.e. a gradual deterioration of the immune system 
caused by the ageing process [12, 13]. This includes both the 
ability of the organism to respond to infections and tumours, as 
well as the development of long-term immunological memory, 
in particular through the vaccination, which results in far-reach-
ing implications for specific and non-specific immune respons-
es. Some authors suggest that this phenomenon can be partly 
explained by the intensification of “antigenic stress” and chronic 
inflammation occurring in the ageing body [14]. Immune cells 
isolated from the elderly present higher levels of pro-inflam-
matory cytokines, which results from the abnormal regulation 
of toll like receptors (TLR). This leads to permanent subclinical 
inflammation in the ageing organism, which causes difficulties 
in identifying the real inflammation and in responding to the 
pathogen. Studies carried out on mice suggest that the result 
of the chronic inflammation can be increased susceptibility to 
infections and worse response to vaccines [15, 16].

The study assessed the immune response to the vaccine in 
a study group aged 60–75. As the analysis of the data obtained 
shows, GMTs before and after the vaccination differ significantly 
for all anti-haemagglutinins (p < 0.00001), which means that 
patients in the 60–75 age group respond to the influenza vac-
cination. 

The presented conclusions of the study coincide with the 
results obtained by prof. Lidia B. Brydak et al. in 1999 on the 
basis of a study carried out on a group of 45 people aged 62–93 
[17]. Equally good immunogenicity in the elderly was observed 
by Zhu et al., who assessed the safety and immunogenicity of 
two different TIVs in different age groups. The group of people 
aged over 60 consisted of 240 people [18]. On the other hand, 
researchers in France analysed the humoral immune response 
to the influenza vaccination in elderly residents of long-term 
care facilities for 9 consecutive years of having regular vaccina-
tions against seasonal influenza, and they also observed a good 
response to the vaccination, as in this study [19]. 

Conclusions

The results suggest that people aged between 60 and 75 
have a normal immune response to the influenza vaccine, and 
therefore, it should be advised to use the influenza vaccination 
in these patients as a form of effective protection against influ-
enza and its complications.

In the case of H1, the chance that the titre will have a value 
of at least 1:40 is 4.3 times higher after vaccination than before 
it. In the case of H3, the chance that the titre will have a value of 
at least 1:40 is 6.3 times higher after vaccination than before it. 
In the case of HB, the chance that the titre will have a value of 
at least 1:40 is 41 times higher after vaccination than before it.

Table 2. Protection rate (PR) in the study group
PR Titres Before 

vaccination
After 
vaccination 

OR
95% CI

F test

n % n % p
H1 < 1:40

≥ 1:40
58 
38 

60.4
39.6

25
71

26.0
74.0

4.30
2.25; 8.39

0

H3 < 1:40
≥ 1:40

65
31

67.7
32.3

23
73

24.0
76.0

6.58
3.37; 13.22

0

HB < 1:40
≥ 1:40

67
29

69.8
30.2

5
91

5.2
94.8

40.98
14.79; 142.77

0

As shown in Table 3, the response rate for each anti-hae-
magglutinin is higher than 30%. For H3 and HB anti-haemagglu-
tinins, the response rate is significantly higher than 50%. The 
highest response rate is 64.6% for HB, and the lowest value is 
56.2% for H1.

Table 3. Response rate (RR) in the study group

RR Titres n % 95% CI
for fractions

P test
p

H1 < 4x
≥ 4x

42
54

43.8
56.2

47.3 100 0.13080

H3 < 4x
≥ 4x

35
61

36.5
63.5

54.7 100 0.00536

HB < 4x
≥ 4x

34
62

35.4
64.6

55.7 100 0.00293

Obtaining the results exceeding the values of parameters for 
people aged over 60 suggests that the vaccination against influ-
enza caused an immune response in the study group. 

Discussion

The process of population ageing generates rising costs in 
the area of public health. The percentage of people aged over 60 
is constantly growing. In 1950, it was calculated that this group 
of people constituted 8% of the population, whereas in 2000  
– as much as 10%. It is estimated that in 2050, this will be as 

Source of funding: This paper was developed using funds from the Wroclaw Medical University (statute-based activity).
Conflict of interest: The authors declare no conflict of interests.
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Demands of care for the elderly

The aging of society, and especially the increase in the num-
bers of the “old old” (those 75–84 years old) and of the “oldest 
old” (85 and older), puts increasing strain on both the formal 
and informal systems of support, including social and medical 
care, support, and treatment. At the same time, the  modern 
way of life with the increasing geographical mobility of people 
and the increasing popularity of the nuclear family over multi-
generational families (resulting in significant numbers of wid-
owed people living alone in their late adulthood) limits the 
availability of the informal care traditionally provided within 
households [1]. This makes it crucial to develop long-term care 
(LTC) services aiming at providing the elderly with holistic ser-
vices, health, and support, both stationary and ambulatory, 
without time limitations and with the aim of improving func-
tional independence and delaying institutionalization  [2]. The 
article aims at defining the scope of care-related challenges cre-
ated by ageing of societies and discussing the current and future 
status of systemic remedies in Poland, including limited access 
to specialized geriatric care and the resulting key role of primary 
care physicians in securing the health needs of the elderly.

The demand for assistance services in daily living depends 
not only on the extent of a person’s functional limitations, but 
also on surrounding conditions [3], and especially on the social 
and formal environment [4]. In England, the deterioration of the 
activities of daily living proved to be the strongest determinant 
of the need for formal support. The main reason for men receiv-
ing informal support is a decline in physical health, while a de-
cline in mental health is the more common reason for women to 

receive it [5]. The existence and progression of disabilities that 
limit activities of daily living are known predictors of institution-
alization, but not all elderly people wish to be admitted to care 
institutions, meaning that they continue to dwell in the commu-
nity [3] and often fail to utilize the institutional and even home 
care services that remain available [6]. The hidden gap between 
the met and unmet needs for assistance services can only be 
estimated crudely, but the deficit is typically twice as large in 
people who live alone as in those who live together with oth-
ers. This translates into a difference in the number of hours of 
help received per week as high as 16 hours, resulting in serious 
adverse health effects, including increased numbers of cases of 
emaciation and dehydration, burns and falls [7, 8]. Because of 
psychomotoric and mental limitations, the elderly, especially 
when left without adequate support, are prone to accidents, es-
pecially traffic accidents [9], and are at increased risk of suffer-
ing from various kinds of crimes [10], often resulting in serious 
health disturbances or even death [11]; these can be difficult to 
differentiate from age-related and disease-related deaths [12]. 
Because of their limited mobility and generalized helplessness, 
even emergency room utilization may be lower in case of el-
derly who live alone [13]. Apart from living alone, other factors 
increasing the risk of needs being left unmet include multiple 
daily deficiencies in living activities and low income [14]. Even 
now, in societies that are not yet very aged, making up for the 
shortage in the number of hours of help required by all the part-
ly or fully dependent elderly people would require enormous 
financial assets and workforces, which are not available and will 
not become available in the foreseeable future [7]. 
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Care for the elderly is both demanding and expensive, as 
it requires a multidimensional approach and the coordination 
of multiple services delivered by various providers. In a patient 
who needs geriatric care, old age translates into complicated 
set of deficiencies in physical and mental functions, resulting 
in multiple organ insufficiency – the so-called frailty syndrome  
– which typically coexists with several chronic diseases, requir-
ing fine-tuned therapy using many drugs [15]. Even from medi-
colegal point of view, care for the elderly often becomes for-
mally complex, especially in cases patients become incapable 
of effectively expressing themselves [16], which may affect their 
giving or refusing consent to medical diagnostics and treatment, 
and cooperation of medical personnel with their legal guardians 
is needed [17]. 

Interdisciplinary geriatric care needs to be holistic, encom-
passing all the medical, physical, mental, and social problems 
of the patient. It thus needs to involve of a team of specialists 
including at  least a physician specialized in geriatrics, a nurse, 
a  physiotherapist, a  psychologist, and a  social worker [18]. 
Multiple standardized scales need to be used and periodically 
reused to objectively evaluate the patient’s status and its sub-
sequent changes [2]. The most widely used instruments for 
assessing functional deficiencies are the Barthel scale, the Ac-
tivities of Daily Living scale (ADLs) scale, and the Instrumental 
Activities of Daily Living scale (IADLs) [19]. A common platform 
of medical information exchange and future action planning 
and coordination allows the use of assets to be optimized both 
for the patient and the health care system, allowing the main 
demands of geriatric care to be followed: equal access for all 
elderly people to geriatric services; high availability of geriat-
ric services; continuous and time-unlimited nature of geriatric 
care; high quality of geriatric care; and  holistic care provided 
by specialized geriatric teams [2]. Paradoxically, this complex 
approach not only increases the quality of care, but also saves 
costs, as it limits the expense of otherwise uncoordinated, re-
peated multiple specialist consultations and recurring hospital-
izations, as well as the complications resulting from low patient 
compliance, polypharmacy, and iatrogenic complications [20]. 
The benefits of the complex geriatric care approach include 
lower risk of death (by 22%) during one year’s observation; 47% 
lower likelihood of institutionalization; 12% fewer hospitaliza-
tions; and indicators of patients’ independent functioning in 
their native environment being improved by 72% [2]. The ge-
riatric approach can be effectively supported by modern medi-
cal technologies that address the health needs of community- 
-dwelling elderly people [21]; they are not only effective means 
of health promotion and disease prevention, but also provide 
a multitude of solutions maximizing various aspects of health 
safety in old age, including remote supervision, emergency as-
sistance, care, diagnostics, and treatment [22].

Geriatric care in Poland

Responsibility in Poland for ensuring protection of human 
life and at least a basic level of health safety lies with the state 
[23] acting directly through its organs or indirectly through local 
governments, nongovernmental organizations (NGO), and the 
private sector [24]; these duties also extend to the elderly and 
their specific health needs [25]. The aging of Polish society is 
progressing very rapidly thanks to increasing average lifespans 
and the decreasing number of children being born to the aver-
age women of reproductive age. Together these will decrease 
the Polish population if no opposing processes, such as immi-
gration, occur. In the 1950s, merely 4% of people were aged 
65  years or older was, while this is expected to reach 15% in 
the 2020s, and 30% in the 2050s [26]. In 1950, the number of 
Polish citizens who were 80 years or older was 522,000 while in 
the year 2013 these numbered 1,483,000. As early as 2009, 25% 
of all patients admitted to Polish hospitals were 65 years old or 

older, and the cost of their treatment consumed 33% of hospital 
budgets; at the same time, the cost of hospitalization for people 
aged 65 years and over was nearly double the average for all 
age groups; the cost of hospitalization of people 80 years and 
older was nearly three times greater than the average for all 
age groups. It is expected that, in the next decade, the propor-
tion of elderly people in Polish hospital patients will reach 50%. 
As more than 40% of Polish elderly people suffer from health-
related limitations in at least in one of the basic everyday ac-
tivities [27], it must be stressed that, despite various formal and 
institutional forms of support, the main burden of care on the 
elderly in Poland rests on informal caregivers, who are in most 
cases family members [2]. 

Institutional care for the elderly is underdeveloped [28], and 
the financial assets assigned to  social and medical care have 
been scarce and inadequately distributed for many decades 
[29]. The expected increase in demand for these services will 
add additional strain to the country’s budget [30]. This problem 
is especially vivid for patients suffering from chronic debilitat-
ing health conditions that require constant supervision, care, 
or nursing, such as dementia, which is more common among 
the elderly than in younger people [31]. Health promotion and 
disease prevention have for many decades been invariably 
low-priority items in the distribution of financial assets, and 
the elderly in P oland thus suffer from potentially preventable 
illnesses. Vaccinations are one of the saddest examples of the 
failure of disease prevention, as even those required by law are 
being successfully avoided by an increasing proportion of the 
Polish population [32]. The low uptake of recommended vac-
cinations, including influenza vaccine, prevents the elderly from 
benefitting from the phenomenon of hoard immunity, which 
results from limitations in the spread of communicable diseases 
among populations with a sufficiently high proportion of people 
who are immune. Additionally, the elderly are rarely vaccinated 
themselves, although the benefits are unquestionable [33].

The main health problems among the elderly are multiple 
chronic and degenerative diseases, especially diseases of civili-
zation; the current average duration of life in good health is well 
below 65 years of age, being 58.1 years for men and 62.1 years 
for women. This leaves a significant section of the Polish popula-
tion not only unfit to work with full efficiency until retirement 
age (currently 65 for males and 60 for females). Moreover, for 
health related reasons, the elderly also become increasingly de-
pendent on others’ help during the last 15 years of life [34], as 
the average life expectancy is currently 72 years for men and 77 
years for women. In Poland, around 40% of elderly people die 
at home and about 50% in hospitals. It is important to stress that 
the need for assistance and help does not increase linearly with 
age; instead, there is a steep rise during the last year leading to 
death, which in Poland is provided for the most part by informal 
caregivers, predominantly family members, who  support the 
elderly in everyday living tasks, which most often include shop-
ping, cooking, personal hygiene, getting dressed and undressed 
[26]. The Vulnerable Elders Survey, VES-13, allows identification 
of elderly patients who are at risk of suffering from a sudden 
drop in general health status or dying because of age-related 
causes within the next two years. It is estimated that around 
25% of  the elderly in Poland are at such a  risk. Such patients 
should undergo the holistic geriatric evaluation (Całościowa 
Ocena Geriatryczna; COG), which is in fact only part-financed 
by the Polish national health insurance fund (Narodowy Fun-
dusz Zdrowia; NFZ). As the funding covers only PLN 150 (EUR 
35), which is several times smaller than the actual cost of this 
procedure. Because of serious underfunding, complex geriat-
ric care is available to less than 1% of elderly people in Poland, 
evening though its introduction would save around 1400–1700 
PLN (329–400 EUR) per patient per year over standard medi-
cal care [2]. Generally, the greater the risk of sudden deteriora-
tion of the health status of the patient, the greater the patient’s 
benefits from access to complex geriatric care [18]. Currently, 
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chronization, especially as the role of family medicine as a medi-
cal specialty and its intended place in the Polish healthcare 
system needs further defining in the context of the demands 
of the aging society [36]. The exacerbating problems of social 
and health care in aging society call for urgent action, but even 
drastic financial and organizational changes will not solve the 
problem, given the limited availability of care and medical staff 
in the short term [37]. As the number of people 80 years and 
older is expected to rapidly rise in Polish population – reaching 
about 10% of the general population and around 25% of the 
population of the elderly by the year 2050 – it is clear that more 
geriatric and palliative care specialists are needed, as there are 
currently only around 300 physicians specializing in geriatrics in 
Poland, who practice mostly in urban areas. The actual demand 
for geriatric physicians is from 2.5 [2] to as much as 5 times 
higher [27]; the number of beds in specialized geriatric hospital 
wards is ten times less than the recommendation of the World 
Health Organization, given the size of the Polish population; the 
number of specialized geriatric ambulatory facilities should thus 
be increased by a factor of five [2]. Many Polish physicians spe-
cialized in geriatrics are not currently working as geriatricians 
on account of the lack of geriatric medical facilities that could 
employ them [18]. The training programs for the other medical 
staff who take care of the increasing number of patients in the 
65–79 age group need ongoing adjustments to meet the emerg-
ing problems; this especially concerns physicians who take care 
of elderly patients on an everyday basis, such as those working 
in emergency medicine, internal medicine and, especially, fam-
ily medicine specialists [38], who are practically “first-line geri-
atricians”. It is estimated that currently each primary care physi-
cian practicing in Poland takes care of an average of 250 elderly 
patients [2]. The complex nature of geriatric care demands from 
primary care physicians rising levels of organization and man-
agement competences, including learning how to apply new 
coordination tools, like process mapping [39].

Guidelines for primary care physicians

Primary care physicians in Poland should take into the con-
sideration the current demographic trends and include geriatric 
competences into their future continuous professional develop-
ment schedules. 

the average Polish geriatric patient is 81 years old and has re-
ceived five medical diagnoses, of which the most common are 
hypertension, depression, urinary incontinence, falls, dementia, 
diabetes, chronic heart insufficiency, gastric ulcers, emaciation, 
delirium, iatrogenic syndromes, chronic renal insufficiency, and 
neoplastic diseases. These require, on average, the concurrent 
use of at least seven drugs [2]. This complex pharmacotherapy 
is often poorly coordinated, which is associated with a high risk 
of iatrogenic complications, as the average elderly person in Po-
land is consulted and treated by multiple physicians specializing 
in every medical discipline except geriatrics: 76% of all treated 
older patients are treated, in order of decreasing frequency, 
by  specialists in internal diseases, general surgery, cardiology, 
ophthalmology, orthopedics and motor system traumatology, 
neurology, urology, and rheumatology. In  the year 2012, 77% 
of the patients in geriatric wards in Poland were being treated 
because of three main diagnoses: Alzheimer’s disease; extra-
pyramidal and movement disorders; and other degenerative 
diseases of nervous system, not  elsewhere classified (ICD-10 
classes G30, G20–G26, and G31 respectively) [20]. 

Although in Poland responsibility for LTC tasks is divided be-
tween medical care and social care, with a significant participa-
tion from NGOs and the private sector, a significant proportion 
of the dependent elderly receive either no support or support 
inadequate to their needs; access to this care is difficult, lim-
ited by highly formalized and bureaucratic entry procedures. 
The coordination of  actions of medical care and social care is 
difficult, and their efficacy is limited, as they are independent 
of each other in all important aspects: legal, formal, organiza-
tional, and financial. There is a gap in support services, including 
transitional care (providing patients who are leaving acute care 
facilities for transfer home or to LTC facilities with short stays at 
specialized wards or facilities specializing in treatment and reha-
bilitation) and respite care (allowing for time-limited relief care 
to prevent burn-out in informal caregivers [2] and possibly also 
limiting the scale of domestic violence against isolated elderly 
people, which is still underestimated, as even 75% of victims do 
not report it [35]).

The medical services delivered to elderly people by different 
kinds of providers – including hospitals, LTC facilities, outpatient 
and ambulatory specialist medical consultation offices, emer-
gency medical care, and primary medical care – all need syn-

Source of funding: This work was funded by the authors’ resources.
Conflict of interest: The authors declare no conflict of interests.
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The rights to life and health are basic human rights but, as life spans increase and societies age, these rights become in-
creasingly difficult to secure. The number of people needing care, nursing, and medical treatment increases – and their expectations of 
quality of life rise – faster than the available financial assets and workforce. The article aims at defining the influence of digital literacy 
of patients and digital-based medical services availability on perspectives of fulfilling health-related needs specific for ageing societies. 
A variety of information and communication technologies (ICT) solutions can deliver at least temporary relief to countries suffering 
from these problems, assuming that the potential beneficiaries are able and willing to use such methods. It is thus worthwhile to foster 
digital literacy, especially among middle-aged and older people. ICT-based solutions include a variety of more or less technologically 
advanced, sophisticated, and easy-to-use services, many of which have been in operation and common use for decades, and are thus 
ripe for medical application. Such technologies can create a highly complex system of interconnected electronic tools and information 
systems operating on sensitive medical data that must remain confidential. These systems aim to increase patients’ medical safety and 
maximize their quality of life, but they also pose serious threats to their privacy. Confidential data are protected by legal regulations, 
including the recently introduced European General Data Protection Regulation (GDPR), but primary care physicians should not be dis-
couraged by this from implementing ICT-based solutions into their practices, as they may significantly lessen their everyday workload.
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The human right to health

Article 25 of the 1948 Universal Declaration of Human 
Rights states that every person has the  right to a  standard of 
living adequate for health and well-being, including food, cloth-
ing, housing, medical care, and necessary social services, and 
the right to security in the event of sickness, disability, old age, 
or lack of livelihood in circumstances beyond his or her control. 
Motherhood and childhood are entitled to special care and as-
sistance [1]. The 1950 European Convention on Human Rights 
does not directly refer to health, but article 2 enforces protec-
tion of the human right to life [2]; however, the European Court 
of Human Rights has pointed out in several rulings that this ar-
ticle can be violated by a  systemic or structure-based lack of 
access to health care of  reasonable quality to individuals [3]. 
The European Union’s Charter of Fundamental Rights, which 
was published in 2000 and came into  force in 2009, provides 
safeguards for both the right to life (article 2) and guarantees for 
health, encompassing the right to access preventive health care 
and the right to benefit from medical treatment under the con-
ditions established by national laws and practices (article 35), 
as well as the right to work under conditions that respect the 
health, safety, and  dignity of both adult workers (article 31) 

and younger working people (article 32) [4]. The article aims at 
defining the influence of digital literacy of patients and digital-
-based medical services availability on perspectives of fulfilling 
health-related needs specific for ageing societies.

Health needs in aging societies

According to the Constitution of World Health Organization 
(WHO) “health is a state of complete physical, mental and so-
cial well-being and not merely the absence of disease or infir-
mity” while “the enjoyment of the highest attainable standard 
of health is one of the fundamental rights of every human being 
without distinction of race, religion, political belief, economic 
or social condition” [5]. Unmet health needs are often matched 
with patients’ strong desire for their fulfillment, especially in 
dependent old patients [6]. The number of older community-
-dwelling individuals is  on  the  rise in developed countries, 
and an increasing number of these are housebound because 
of  functional impairments that preventing them from leaving 
their homes; some are partly housebound and are capable of 
leaving home only with assistance. In the United States in 2011, 
it has been estimated that 5.6% of the elderly population fall 
into this category [7], which corresponds to 3.6 million people 
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who need home-based care, as they suffer from multiple co-
existing illnesses of both medical and psychiatric nature more 
often than the general elderly population. These conditions 
typically include metabolic, cardiovascular, cerebrovascular, 
and musculoskeletal diseases, cognitive impairment, dementia, 
and depression [8]. This group has special needs resulting from 
its sociodemographic characteristics, living environment barri-
ers, and coexisting chronic diseases, which translates into an in-
creased use of health care and social services [9], and a greater 
burden on informal caregivers  [10]. The generally accepted 
solution to this is to develop various forms of home respite 
services to alleviate the load and stress on informal caregivers 
[11], although the objective evidence for the positive effects of 
such services is considered limited and weak by some studies 
[12]. Informal caregivers generally appreciate any form of sup-
port and respite care, especially that which provides them with 
some time off, but they also seek communication with other in-
formal caregivers and information from professional caregivers. 
However, the scope of the desired support varies widely, and 
depends on the individual caregiver and care recipient, on the 
specifics of the caregiving situation, and on the formal or insti-
tutional environment [13]. The need to increase the quantity, 
quality, and flexibility of support and respite services is stressed 
by informal caregivers [14]. The true extent of the demand for 
support and respite services is hidden, as many informal care-
givers do not readily ask for these, despite the fact that they 
objectively need them [15].

The other side of the coin is that attitudes are changing to-
wards aging processes, old-age lifestyles, and the behaviors pre-
sented by comparably healthy retired people of both sexes, even 
in  the  oldest age groups – including the changing demand for 
medical services [16]. The desire to stay healthy, even towards 
the end of life, without giving up on plans, is consistent with 
increasing life expectancies  [17]. As both the chance of reach-
ing old age and health in old age are largely predetermined by 
genetic predispositions and modifiable factors, such as environ-
ment and lifestyle, with proper public health policy, the onset of 
age-related physical and intellectual deterioration can be signifi-
cantly delayed and managed – a feat which will in the coming de-
cades seriously involve the activities of primary care physicians 
[18]. Japan presents a  good example of the changes expected 
to arrive in Europe with  increased average lifespan and declin-
ing birth rates. Population aging in Japan has reached an extent 
unknown in any other society: by 2013, 25% of the population 
were 65 years or older, and 12% were 75 years or older; Japanese 
society continues to age and by 2060, these percentages are ex-
pected to reach 40% and 27%, respectively [19].

Digital literacy

Electronic medical services are being more widely intro-
duced in developed countries. Interaction with information sys-
tems can be difficult for many older people, many of whom lack 
digital literacy, which is defined as possessing the general com-
petences that allow interaction with information systems. On 
the other hand, medical literacy refers to a background level of 
basic medical knowledge allowing the use of medical resources 
in a meaningful and effective way. Such resources now include 
not only printed materials but increasingly websites, e-mails, 
electronic messages, computer files in different formats on dif-
ferent media or online, electronic medical records (EMR), and 
other remote databases [20]. A person’s level of digital literacy 
is inversely linked with their level of anxiety around tools and 
services based on information technologies [21]. There is a di-
rect link between the frequency of contact with information and 
communication technology (ICT) and positive attitudes towards 
ICT, including decreasing anxiety, though this has been clearly 
demonstrated only in men [22]. Elderly people’s attitudes to-
wards ICT also seem to be modifiable, although they are com-

monly believed to have more negative attitudes toward ICT than 
younger people: they feel on average less comfort, efficacy, and 
control over ICT tools and services, but their attitudes toward 
technology improve with experience, as in others [23], even af-
ter two weeks of training [24]. However, this does not change 
the general observation that, on average with increasing age of 
ICT users, response time becomes longer, the number of errors 
rises, and the subjective perception of fatigue and of the dif-
ficulty of the tasks increases [25]. Other user-independent phe-
nomena, such as the unexpected crashes and slowdowns which 
are common with ICT tools and services, often cause significant 
additional burden to elderly users  [26]. It was confirmed that 
also in Poland, on average, the older the person the less likely 
he or she is to search the Internet for medical knowledge [27].

As health literacy and digital literacy are increasing closely 
linked in modern societies, a  lack of digital literacy should be 
considered an important factor discriminating against access 
to medical services in the modern world; interestingly, this can 
work both ways, as elderly people with low health literacy are 
generally less likely to use and benefit from electronic medical 
resources [20]. To make decisions concerning health, people 
now need increasing amounts of information and, as access to 
health information is provided largely through various ICT sys-
tems, especially internet-based services, they thus require skills 
such as the ability to search, evaluate, and employ information 
acquired online [28]. Medical education is increasingly provided 
in the form of multimedia, which has been demonstrated to be 
more effective not only than no education at all, but also than 
the standard clinical care education provided by health profes-
sionals, as medical personnel members tend to be overloaded 
with work and often lack the time for the prolonged interaction 
with patients needed for proper education [29].

Digital-based medical services

With the aging of society, medical services are supposed 
to be adjusted and the paradigm of health care provision is ex-
pected to change from hospital-centered medical care oriented 
towards healing to community-rooted medical care aiming at 
both healing and support [19]. Providing care to an increasingly 
large dependent aged population increases the societal burden, 
calling for new solutions to avoid structural and systemic col-
lapse as a result of increased lifespans [30]. Modern technolo-
gies can be used to a wide variety of ends, including the delivery 
of education and shaping behavioral skills, and these ends can 
be achieved by enhancing communication between patients 
and health professionals; maximizing patients’ motivation, indi-
vidual self-management, efficacy, organization, and adherence 
in intervention-demanded activities, especially by using remind-
ers and providing feedback on progress; facilitating the manage-
ment and self-monitoring of health condition and disease by the 
patient; providing the patient with education on the condition 
or disease, its prevention, monitoring, and treatment; support-
ing adherence to medical procedures, particularly by using re-
minders; providing the patient with the opportunity to commu-
nicate with other patients with similar conditions, especially via 
electronic discussion boards or peer-to-peer networks; support-
ing the  process of proper informed decision making for both 
patients and their caregivers; and collecting or capturing data 
originating from both the patients and their caregivers [31]. 

Modern technologies allow for the delivery of medical inter-
ventions in many ways, particularly using older mobile phones; 
software-enhanced and internet-enabled smartphones; other 
internet accessing devices such as personal computers (PC), 
portable computers, and tablets [31]. Some technologies seem 
to be more easily introducible than others: for example, mobile 
phones have been in wide use for over two decades, and their 
Short Message Service (SMS) and Multimedia Message Service 
(MMS) facilities do not require high levels of digital literacy; they 



R. Susło et al. • Fostering digital literacy in the elderly as means to secure

Fa
m

ily
 M

ed
ic

in
e 

&
 P

rim
ar

y 
Ca

re
 R

ev
ie

w
 2

01
8;

 2
0(

3)

273

location; medical advice and  consulting; automated diagnosis 
support; remote diagnosis; intervention guidance and remote 
treatment; and documenting [39].

Medical data security

The recently introduced European General Data Protection 
Regulation (GDPR) [40] requires that providers of care and medi-
cal services implement strict data privacy protection and patient 
consent procedures; that they use means of control for collect-
ing, accessing, and sharing data; and that they ensure broad ac-
ceptance of the privacy and security culture by all staff of medi-
cal facilities. At the same time, securing elderly patients’ health 
needs increasingly relies on a multidimensional approach that 
combines multiple services, engaging more medical, care, sup-
port, and technical staff from different facilities, and employ-
ing more data-dependent technical devices and information 
systems; all this demands the rapid acquisition, exchange, in-
tegration, and sharing of the medical data of larger numbers of 
patients, which means it becomes a complex, demanding task 
to adequately preserve patients’ privacy and autonomy [41]. 

Although many modern medical technological solutions 
foster elderly patients’ independence and self-reliance, there is 
always a trade-off in the case of privacy and security. If modern 
technology-supported care is to extend to cover an increasing 
number of older people, it needs to continue to seek the opti-
mal point of dynamic balance [42]. It needs to be stressed that 
the actually achieved level of  medical data security depends 
not only on the built-in safeguards of the ICT systems but also 
on the medical personnel and their steady efforts while operat-
ing those systems [43].

Guidelines for primary care physicians

Both the assets and resources of health care systems are 
limited in an aging society. In order to  utilize them optimally 
in primary care practice, it is useful to actively seek new medi-
cal ICT solutions and incorporate them into existing systems in 
medical facilities. It is also crucial to advise middle-aged and el-
derly patients, as well as their caretakers, of existing ICT-based 
opportunities, to direct and  encourage them to gain expe-
rience in using ICT services as early as  possible in their lives, 
so as to foster and sustain positive attitudes towards such ser-
vices. It is important to start with technologies that are well ac-
cepted by patients, and then proceed to more advanced ones. 
In introducing any new ICT solution, the primary care physician 
needs to follow the applicable legal regulations on medical data 
security and information confidentiality, and especially the new-
ly introduced GDPR. 

are thus generally well-accepted by patients as a means of com-
munications with both medical professionals and healthcare 
institutions. Those services are cheaper than the alternatives, 
such as postal reminders and phone calls [32], and more conve-
nient for medical staff, as they allow a significant level of auto-
mation of the process of both sending and receiving messages, 
thus proving effective both for health promotion and prevention 
[33] and in the management of long-term health-related condi-
tions and illnesses, such as obesity, diabetes, hypertension, and 
asthma. SMS and MMS have proved to be more efficient than 
e-mail prompts in ensuring patient compliance, for example in 
the regular use of prescribed drugs, sending results of tests, or 
attending scheduled visits [34].

Smartphones present some difficulties for older people 
with vision impairments and psychomotor limitations, as they 
require more accurate pointing with the fingers and their small 
size can be difficult to operate. However, they are still very 
promising tools, as they are internet-connected and software- 
-enabled, which makes them flexible and allows them to be 
used as a single means for communication, education, remind-
ers, and feedback, leading to better control of chronic diseases 
and resulting in better health outcomes [35]. Smartphones 
and other wireless internet-enabled wearable electronic tools, 
such as smartwatches and specialized trackers are equipped 
with  Global Positioning System (GPS) receivers, allowing their 
location to be tracked; this can serve as a  feasible assistive 
technology for caregivers of patients with mental disturbances, 
including the elderly suffering from dementia [36]. At present, 
the distinction between larger smartphones and smaller tablets 
is  becoming blurred, it can be expected that the uses of tab-
lets will also prove to be numerous, not only as they can serve 
as a means of connection to medical information sources and 
medical professionals, but also because they can help overcome 
old-age physiological limitations, such as improving the reading 
performance of low-vision patients. Unlike classic tools, the pos-
itive effects improve significantly with the users’ growing experi-
ence with them [37]. Previously employed technical solutions to 
the low-vision problem have included handheld or static magni-
fying lenses, systems based on closed-circuit television (CCTV), 
and head-mounted video magnifiers (low-vision enhancement 
system, LVES), but as these operated on the basis of the object’s 
view, rather than on the viewed object itself, they had numerous 
limitations, including a  restricted range of  magnification [38]. 
These limitations are absent in the case of electronically gener-
ated images on tablets. 

There are many portable, wearable, and even implantable 
medical hardware and software solutions, with varying ranges 
of ease of use, which have been developed to fulfill one or more 
functions such as reminding; remote supervision; monitoring; 
alarming; emergency contact; storing, aggregating, and shar-
ing medical data locally or in the cloud; tracking and emergency 
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The objective of these guidelines in the scope of physiotherapy in primary healthcare is to suggest simple, uncomplicated 
and more cost-effective physiotherapeutic activities in patients experiencing pain due to painful shoulder syndrome. A general practi-
tioner should decide whether the treatment undertaken within primary healthcare, including the process of physiotherapy, is effective 
and sufficient, or whether it requires more advanced activities, such as advanced diagnostics and further specialist treatment. The 
authors of the recommendations, apart from massage, also include procedures in the scope of kinesiotherapy, physiotherapy and 
orthopedic equipment. According to the authors, the aim of recovering the correct spatial system, called structural homeostasis, in the 
shoulder girdle, is, first of all, normalization of muscle tension and then inclusion in a rehabilitation program covering the methods to 
recover and consolidate the correct models of motor activity. The starting point for determining a rehabilitation program should be 
the ability to prepare a simple assessment of the patient’s condition. This may result from a palpation examination to determine the 
incorrect distribution of resting tension in the area of the muscles and tendons engaged in the pathology and causing pain. The authors 
believe that such a solution contains the key to reducing the costs of treatment, providing access to physical therapists and quick assis-
tance in the scope of improvement of a patient’s clinical condition. At the same time, they emphasize the need to correct the previous 
healthcare model, so that it becomes a more effective tool in maintaining health.
Key words: general practitioners, shoulder pain, rotator cuff, shoulder injuries, shoulder impingement syndrome. 
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Background
Pain associated with the musculoskeletal system is one of 

the most frequent causes of consultation in primary healthcare 
and usually affects more than one area of the body [1–3]. The 
third most frequent type of pain [4, 5], after back and hip pain, 
is painful shoulder syndrome, which constitutes a  common 
problem in adults and has a  negative effect on the ability to 
work, to perform everyday activities (driving, getting dressed, 
combing one’s hair, preparing meals, eating), on sleeping and 
on the general quality of life [2, 6–9]. According to observations, 
the pains associated with painful shoulder syndrome are often 
chronic and recurring, and 40–50% of patients report persistent 
symptoms after 6 to 12 months, while 14% of patients continue 
treatment after 2 years [9].

Furthermore, it has been recorded that 10% of all referrals 
to physical therapists are associated with pain in the area of 
the shoulders [7]. With an ageing society and the relationship 
between more shoulder pain and age, according to estimates, 
more and more people with this diagnosis are going to report to 
their general practitioners [10]. 

As follows from a data analysis conducted in New Zealand, 
shoulder pain causes 14.7 persons per 1000 patients [11] to 
seek medical attention from family physicians, while in the 
Netherlands – 34 per 1000 [4].

Chester et al. indicate that the period of 2011–2012 was the 
first in Great Britain to record more cases of upper limb pain 
than cases of pain of the lumbosacral area [12]. 

In the Netherlands, clinical guidelines for general practitioners 
in the scope of treating patients with shoulder pain and recom-
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mendations issued by the Dutch Society for Physical Therapy for 
patients with suspected pain in the subacromial area are applica-
ble. Physicians jointly determined a classification of patients with 
non-specific shoulder pain into three subgroups: the first subgroup 
is patients with pain during abduction (located in the subacromial 
space), the second one – patients with passive movement limita-
tion (pain of the shoulder joint), and the third one – patients with 
pain during abduction and passive movement limitation (instabil-
ity, pain of the acromioclavicular joint or neck) [4].

A tendency for chronic shoulder pain lasting over 6 months 
has been observed in working people [3]. Half of the patients 
reporting this problem to their general practitioners manage to 
recover in half a year, and just 60% – in a year [13]. The results 
of the lengthiness and poor effectiveness of treatment of painful 
shoulder syndrome are long periods of absence from work, and 
even cases of losing one’s job, as well as rising costs of treatment 
[1, 14, 15]. The costs associated with treating and diagnosing 
shoulder pain in primary healthcare are not known in detail. Ac-
cording to estimates (based on Swiss and Swedish data), 47–87% 
of the costs of treatment are associated with absence from work. 
It has also been observed that patients with direct access to phys-
ical therapists incurred lower costs related to healthcare [12]. In 
2000, in the United States, the annual cost of treating patients 
with shoulder pain amounted to USD 7 billion [16]. The outcome 
of the therapy is affected by the period between the first incident 
of pain and the introduction of treatment, as painful shoulder 
syndrome is associated with pain in the area of the neck, and if 
lasting too long, it results in unsatisfactory results of primary care 
treatment [17]. Similar conclusions were included in a  system-
atic review of 2013, which indicated that working patients aged 
45–54 with chronic shoulder pain of significant intensity demon-
strated worse results in the scope of physical therapy [12]. 

In the USA, ca. 4.5 million patients a year report to their phy-
sician, usually because of shoulder pain and incapacity resulting 
from rotator cuff impingement syndrome [16]. 

Shoulder pain, in particular the pain associated with rota-
tor cuff impingement syndrome, is a common pain reported to 
a general practitioner. It follows from the research available that 
the general success ratio of conservative treatment is ca. 75% 
[18]. Research conducted on cadavers and radiological analyses 
demonstrated rotator cuff impingement syndrome in at least 
10% of people aged 60 in the USA [19]. The estimated number 
of surgeries in this country resulting from rotator cuff impinge-
ment syndrome every year is between 75,000 and 250,000 pa-
tients. This number indicates that less than 5% of the patients in 
the USA with this type of damage were treated surgically [20].

On the basis of available literature, the authors noted that 
the key aspect of treating patients complaining about pain of the 
musculoskeletal system is cooperation between general practitio-
ners and physical therapists [8, 9, 21–23]. The application of spe-
cialist diagnostic tests (MRI, ultrasound, arthrography, MRA) [24] 
should be proposed only at a later stage of treatment if physical 
therapy is not effective and if surgery is taken into account. [8]. As 
a result, it seems necessary to introduce systemic changes in di-
agnosing and treating patients with painful shoulder syndrome at 
the level of general practitioners. The recommendations include 
simple solutions, taking into account acting at the stage of first 
contact between patients and physicians. The authors present 
diagnostics of painful shoulder syndrome with diagrams supple-
mented with physiotherapy procedures, including massage, phys-
ical therapy, kinesiotherapy and orthopedic equipment, as well as 
emphasize the role of education and self-therapy.

Objectives

The objective of these guidelines in the scope of physiother-
apy in primary healthcare is to suggest simple, uncomplicated 
and more cost-effective physiotherapeutic activities in patients 
experiencing pain due to painful shoulder syndrome.

Methods

Experts from the Polish Society of Physiotherapy, Polish 
Society of Family Medicine and College of Family Physicians in 
Poland conducted a detailed review of published scientific evi-
dence associated with application of physiotherapy in painful 
shoulder syndrome in the years 1998–2018, published in the 
following databases: Pub Med, Cochrane Library. The search for 
articles was based on the following keywords: shoulder pain, 
pain, rotator cuff impingement syndrome, epidemiology, etiol-
ogy, risk factors, guidelines. Of the articles found, the authors 
selected those that are comparable with the Polish primary 
healthcare system. A  model of physical therapy procedure in 
patients with pain in the area of the shoulder was presented.

Definitions

As diagnostics of painful shoulder syndrome are complex, lit-
erature lists several conditions associated with pain in the shoul-
der joint, and the classification is mainly based on Codman’s 
publication “The Shoulder”. The following were differentiated:

•	 rotator cuff impingement syndrome,
•	 tendinopathy musculus biceps brachii,
•	 disorders in the area of the acromioclavicular joint,
•	 adhesive capsulitis (frozen shoulder),
•	 injuries of the shoulder joint (dislocations, fractures),
•	 non-specific shoulder pain [23, 25, 26].
Below can be found definitions useful in diagnosing pathol-

ogies connected with painful shoulder syndrome: 
a) rotator cuff impingement syndrome (RCIS). Lädermann 

et al. considers rotator cuff impingement syndrome to be a con-
dition in which at least two tendons are completely torn. Apart 
from torn tendons, at least one of the two tendons must be lo-
cated behind the apex of the head of the humerus bone [27]. 
The clinical advancement in this diagnosis is determined by the 
number of injuries of the shoulder joint rotator tendons. Collin 
et al. classified impingements of the apex into 5 categories, A–E, 
depending on the location and number of damaged tendons. In 
turn, Cofield based his clinical classification on the size of dam-
age. He listed: small (up to 1 cm), medium (1–3 cm), large (3–5 
cm) and massive (over 5 cm) impingements of the tendon [27].

b) tendinopathy musculus biceps brachii. The most typical 
symptom is pain in the intertubercular groove of the arm, inten-
sifying during compression [28]. Singajaru et al. claim that the 
main cause of pain in the anterior part of the shoulder is pathol-
ogy of the LHBT (long head of the biceps tendon) [29]. 

c) subacromial impingement syndrome (SIS), commonly re-
ferred to as subacromial conflict. Pains are defined as pain in the 
shoulder joint radiating to the area between the neck and the 
elbow. A gradual deterioration of the motion range and inten-
sification of pain during movements of the upper limb over the 
head is observed [25].

d) frozen shoulder syndrome (FSS). The current definition 
used by American surgeons, specialists in pathology of the 
shoulder and elbow joints, associated with adhesive capsulitis 
is as follows: “a  condition of uncertain etiology, characterized 
by significant limitation of the active and passive movements of 
the shoulder, appearing in the absence of a known unequivocal 
internal dysfunction of the shoulder-blade” [30]. Le et al. define 
frozen shoulder syndrome as a pathological process caused by 
inflammation of the joint capsule and its arthrofibrosis caused 
by excessive scar tissue or adhesion in the area of the whole 
shoulder joint, leading to rigidity, pain and dysfunction [31].

Epidemiology

Painful shoulder syndrome appears in 18–31% of the total 
population [7]. According to estimates, in Great Britain, this 
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not – they result in further progression of the dysfunction (rota-
tor cuff impingement) [51]. Chronic, non-specific shoulder pain 
is a more and more frequent problem requiring medical advice 
[52]. The causes include psychosocial factors, such as stress at 
work, relationships with colleagues, somatization, anxiety, de-
pression or depressive disorders [3, 26, 53]. Attention is paid to 
the relationship between the incidence of painful shoulder syn-
drome with an uncomfortable body position, a high degree of 
motor monotypy associated with the upper limb and excessive 
physical exertion of the upper limbs combined with lifting heavy 
items or lifting items above the head [51, 54, 55]. Other causes 
include: age, female gender, obesity, marital status, smoking, 
hypercholesterolemia, fibromyalgia, rheumatoid arthritis, mul-
tiple sclerosis, genetic factors and vibrations resulting from 
work-related requirements [10, 14, 26, 56]. 

Shoulder pain should be examined not only in terms of the 
shoulder joint itself, but of the whole shoulder girdle. The pa-
thology may refer to anatomic joint connections (acromioscap-
ular joint, sternoclavicular joint, acromioclavicular joint), func-
tional connections (scapulothoracic joint, subacromial joint), as 
well as muscles, tendons, nerves and vessels. Due to the degree 
of complexity of the above-mentioned structures that are in-
terdependent in biomechanical, anatomic and functional terms, 
diagnostics and differentiation between pains may sometimes 
prove unsuccessful or prolonged [2, 57].

Due to the extent of the pathomechanisms causing dysfunc-
tions in the area of the shoulder girdle and the associated limi-
tations, the authors of these recommendations emphasize cer-
tain pains of the shoulder caused by orthopedic pathologies and 
agree that, apart from physical therapy, in justified cases, more 
technologically advanced diagnostics and specialist treatment 
should also be used, e.g. in the scope of neurology, internal dis-
eases, neurosurgery, vascular surgery, orthopedics. However, 
they emphasize that, regardless of the more or less complex 
causes or pathomechanisms of the shoulder, the clinical joint 
symptoms appearing even at the initial stage of development 
of painful shoulder syndrome, include pain, disrupted the distri-
bution of resting tension in the soft tissues, limited functional-
ity. A general practitioner should decide whether the treatment 
undertaken within primary healthcare, including the process 
of physiotherapy, is effective and sufficient, or whether it re-
quires more advanced activities, such as advanced diagnostics 
and further specialist treatment. The authors believe that such 
a solution contains the key to reducing the costs of treatment, 
providing access to physical therapists and quick assistance in 
the scope of improvement of a patient’s clinical condition. Be-
low we refer to the most frequent clinical diagnoses leading to 
shoulder pain.

Rotator cuff impingement syndrome (RCIS) refers to the 
following muscles: supraspinous, subspinous, subscapular and 
teres minor muscles. Structural lesions are usually observed in 
people in their 50s and are associated with ageing. The pathol-
ogy usually appears in the tendon of the supraspinous muscle. 
Imbalance in muscle tension in the area of the rotator cuff not 
only results in inflammation of their attachments, but also in in-
stability of the shoulder joint. Rotator tendons may be damaged 
as a  result of: degenerative lesions, recurring microinjuries or 
significant injuries (falling on a stretched arm, pushing or pulling 
of the limb with significant power, displacement of the shoul-
der resulting from excessive movements), atraumatic irritations 
(e.g. repetitive movements) and secondary dysfunctions [58].

Effects may include inflammation of the musculus biceps 
brachii. The cause of inflammation in that area may also be 
a past injury or excessive strain [26, 59, 60]. Physicians recom-
mend an MRI to diagnose the causes of rotator cuff disorders. 
It follows from observations that 40% of persons without symp-
toms after the age of 50 demonstrate irregularities in such an 
image [58]. 

Tendinopathy musculus biceps brachii. This diagnosis rarely 
occurs as an individual clinical problem. The pain is often re-

affects 14% of the British population [23]. In Europe, shoulder 
pain appears in 19% of the total population [32]. Of all the re-
ported complaints of this area, SIS is the most frequent disorder 
and appears in 89% of all the reports submitted to general prac-
titioners and physical therapists [33].

Complaints of the arm, neck or shoulder constitute a large 
proportion of work-related musculoskeletal disorders. It follows 
from research conducted on the Dutch population that after 12 
months, 58% (n = 404) of persons suffering from chronic pains 
used the assistance of a general practitioner, specialist or physi-
cal therapist [34]. Medical advice associated with chronic CANS 
was provided to females more often than males (7.0% and 4.1%, 
respectively). What is more, the rate of using medical assistance 
by persons with chronic CANS is higher in the working popula-
tion than among the unemployed [34]. It should be emphasized 
that CANS results from multiple factors. Predispositions include: 
psychosocial properties, personal and environmental factors. 
The significance of every element in causing pain is different and 
depends on the character of work [25, 34].

A review of literature indicates a significant correlation be-
tween pain of the musculoskeletal system and the type of work 
(work-related musculoskeletal disorders) [35, 36]. The high-risk 
group includes persons working with computers and manual 
workers. According to studies conducted on 513 office workers, 
50.5% of them reported shoulder pain [37]. In this group of pa-
tients, the pain correlates to age and work experience [38]. It 
should be noted that, in most cases, their pain was non-specific 
[26]. Painful shoulder syndrome also often appears in health-
care professionals. The most exposed groups are nurses, physi-
cal therapists and dentists, of whom 23.5% report shouldered 
pain [39]. According to other reports, the above problem ap-
pears in 40% of nurses, midwives and physical therapists [40] 
and 18% of dentists [41]. It follows from the latest research 
that 52.39% of nurses above the age of 26 experience shoulder 
pain, mainly resulting from working over 40 hours a week [42]. 
Of those operating ultrasound equipment, 66.1% reported the 
above-mentioned issue on the left side of their body [43]. It fol-
lows from research into location of the pain in the musculoskel-
etal system and analyzing its occurrence in terms of frequency 
and prevalence that the percentage of patients with painful 
shoulder syndrome changed between 38% and 58% in the ex-
amined population, depending on the source [44]. Under the 
2018 meta-analysis, the issue related to rotator cuff impinge-
ment appeared in 18% (300 of 1,513) of surgeons. The research-
ers emphasized the lack of awareness of the risks and the need 
for promoting knowledge of work ergonomics [45]. 

3–5% of the population is diagnosed with “frozen shoulder 
syndrome”, usually people with diabetes and hyperthyroidism 
aged 40–59 [31, 46]. The pains may appear suddenly and prog-
ress gradually. 

Shoulder pain may also be associated with certain sports 
disciplines. Of 340 athletes, this was experienced by 43.5% of 
people, of whom the highest ratio was people training at hand-
ball and judo [47]. It follows from other research that 40% of 
female volleyball players experienced non-traumatic shoulder 
pain, but only 33% of them took a break from training to treat it 
[48]. Other athletes exposed to shoulder joint injuries are tennis 
players [49] and disabled athletes in wheelchairs (16–76%) [50].

Etiopathogenesis

Due to the complexity of the causes of shoulder pain, the 
process of diagnosing them sometimes requires detailed diag-
nostics. Pain in this area may appear in the course of: diseases 
of blood vessels, nerve diseases and injuries, internal diseases, 
developmental disorders [28].

Painful shoulder syndrome constitutes a complex diagnostic 
issue for general practitioners. When determining treatment, 
structural lesions are noticed only in some cases, and if they are 
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sive and active movements in every plane. In the last part of the 
course of the disease, there is observed a smaller level of pain 
and stiffness and gradual recovery of lost functionality, but as 
many as 50% of the patients never regain full mobility as was 
before the disease [26].

In their publication, Georgiannos et al. refer to formal diag-
nostic criteria, which include: 1. pain and progressive stiffness of 
the shoulder joint for at least 4 weeks; 2. strong shoulder pain 
making daily activities or work difficult; 3. night pain; 4. pain-
ful limitation of the range of shoulder movements, both during 
passive and active operation (height < 100°, limitation of exter-
nal rotation by 50%); 5. untypical radiological image [69].

Clinical picture

Shoulder pain may significantly affect the functioning of the 
whole upper limb. The initial pain comes from the tissues sup-
porting the structure of the shoulder joint [2]. They usually ap-
pear in the superior-lateral part of the shoulder, which may radi-
ate to the neck and elbow. It appears in the shoulder joint during 
passive and active movements and may appear at night [14].

a) Interview

During the interview with the patient, attention is paid to 
such information as: course of the disease, history of injuries, 
dominant side, pain location, direction of movement that pro-
vokes pain, character of pain, type of work, effect of pain on 
sleep, co-existing diseases [23]. 

b) Functional assessment and clinical tests

The most frequent tool for assessing pain is the visual ana-
log scale (VAS) concerning general feeling, during active move-
ment and while sleeping. The active range of movement is then 
measured (flexure, extension, abduction, adduction, internal 
and external rotation) using a goniometer or tape measure [52]. 
Functional assessment usually consists of a C onstant-Murley 
Score (CMS) questionnaire and a S houlder Pain and Disability 
Index (SPADI) [70, 71]. Another useful test for identification of 
rotator cuff damage is a scapula stability test and a test of pas-
sive abduction in the patient’s shoulder joint. Pain during move-
ment means the result of the test is positive [72]. Damage to 
the tendon of the biceps brachii muscle is demonstrated in dif-
ficulty with flexure while lifting items to the height of the chest 
and pain in the anterior part of the shoulder [73]. Adhesive cap-
sulitis is characterized by pain during passive external rotation 
movement of the shoulder [31, 74]. Detailed diagnostics associ-
ated with choosing a specific test for examining shoulder joint 
dysfunctions and the methods of performing them exceed the 
main purpose of this study. 

c) Palpitation examination

During palpation examination of patients with shoulder 
pain, it is important to understand the anatomical connections 
and relationships in the discussed area. The basic anatomic 
structures include: proximal part of the humerus, the clavicle, 
scapula and ribs, the cortical and thoracic areas of the spine, 
as well as the muscles, tendons and ligaments surrounding and 
stabilizing these structures [2]. Assuming that the basic thera-
peutic objective of a general practitioner is reduction of pain in 
the shoulder, recovering the range of movements and improving 
functionality, it is necessary to conduct a palpation examination 
in order to obtain information on which muscles demonstrate 
intensified tension and tenderness and which limit movements. 
This may be conducted by checking the pressure sensitivity in 
the areas of their attachment, as presented in Table 1 [75–77].

lated to dysfunction of the supraspinous muscle [60, 61]. The 
joint occurrence of lesions is especially justified, as the research 
conducted by Braun et al. confirms the anatomic and functional 
relationships between the listed structures [62]. Tendons of 
the above-mentioned muscles are engaged in stabilization of 
the head of the humeral bone, and damage to one tendon may 
affect the functionality of the other [60]. The most frequent 
causes of LHBT tendinopathy include inflammatory, traumatic 
and degenerative factors [60].

Subacromial impingement syndrome. A  lot of factors are 
associated with potential development of SIS, including: ana-
tomic irregularities in the coracohumeral arch or the head of 
the humeral bone, ischemia associated with tension overload, 
recurrent eccentric overloads, incorrect kinematic patterns 
caused by debilitation of rotator cuff muscles and dysfunction 
of the scapula stabilizer muscles and body posture disorders 
[63]. It has been demonstrated that four independent risk fac-
tors are related to SIS [64]. The first one is cigarette smoking  
(7 times higher risk of development of SIS in comparison with 
non-smokers). Cause: debilitated vascularization and extended 
healing time caused by consumption of nicotine. The second 
one is sleeping position (sleeping on the side was demonstrated 
as causing a 3.7 times higher risk of development of SIS than 
sleeping in the supine position). The third one is the shape of 
the acromion (the risk of development of SIS increases 6.3 times 
in the case of the hook shape in comparison with the flatter 
shape). The fourth one is profession, sports and daily activi-
ties which may increase the risk of development of SIS (in par-
ticular movements of the limb that are repetitive, uncomfort-
able, overburdening or leading to improper posture) [65]. The 
dysfunction usually causes pain of the anterio-lateral part of 
the shoulder joint. Other authors believe the cause of pain is 
pathological overloading and microinjuries of the supraspinous 
muscle. Another etiology is balance disruption during activity of 
the deltoid muscle and rotator cuff muscles, leading to desta-
bilization of the connection between the head of the humeral 
bone and the joint socket. In the advanced stage of the disease, 
the rotator cuff is partly or completely damaged, and joint ar-
thritis appears. [66]. In 50% of patients with acute symptoms 
of SIS, after medical intervention by a general practitioner, the 
pain sometimes disappears after 6 months, and in 40% – after 1 
year. These results suggest that the condition in 10% of patients 
suffering from acute pain will not improve satisfactorily. Fur-
thermore, 50% of patients with SIS and chronic pain may expect 
a relapse after 10, 12 or 18 months of the occurrence of the first 
symptoms [14].

Frozen shoulder syndrome. The etiology is usually idio-
pathic, and symptoms appear without a recognized cause [31]. 
The symptoms that accompany pain include: debilitation, rigid-
ity, crepitation, edema, fear of movement, sometimes imbal-
ance [2]. The predisposing diseases include hyperthyroidism, 
diabetes, hyperlipidemia and cerebrovascular diseases. Trigger 
factors include: immobilization, emotional experiences, mental 
strain [31, 66]. The incidence frequency is also higher in patients 
with Dupuytren’s disease and Peyronie’s disease and in patients 
after surgery of the heart or of the cervical spine [67]. It usually 
appears in females aged 40–60 and affects the dominant hand 
[66]. Other researchers record higher predilection in white pa-
tients, patients with a positive family history and with a positive 
HLA-B27 antigen [68]. The course of the disease may be acute 
(< 6 weeks), subacute (6–12 weeks) or chronic (> 6 months). 
There are 3 stages of the disease: freezing, frozen and thawing 
[2, 67]. Some researchers indicate four phases in the course of 
adhesive capsulitis. The first phase may last between 3 and 6 
months and is characterized by acute pain, usually while rest-
ing. In the next phase, the pain subsides, but the result of the 
first phase is stiffness and further limitation of movement in all 
directions. The third phase is characterized by limitation of pas-
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(HILT), therapeutic ultrasound, transcutaneous electrical nerve 
stimulation (TENS) and pulsed electromagnetic field therapy 
(PEMF) require further placebo-based research in order to con-
firm their clinical effectiveness [70].

In turn, the team of White et al. claim that other non-con-
ventional methods of pain treatment are losing out in light of 
opiate epidemics and concentration by the medical commu-
nity on pharmacotherapy. They indicate clinical trials describ-
ing the advantages of using electrotherapy and laser therapy 
as adjuvant treatment in treatment of both acute and chronic 
pain. According to the FDA, “non-pharmacological attitudes to 
pain treatment have been considered an urgent priority” [87]. 
It follows from the prepared literature review that TENS demon-
strates poor evidence for effectiveness of pain relief in patients 
with fibromyalgia and is much less effective than electroanal-
gesia in the form of electro-acupuncture (EA) or percutaneous 
electrical nerve stimulation (PENS) [87]. As regards laser light 
therapy, what has been indicated has been a higher effective-
ness in elimination of pain through the use of HILT in compari-
son with LLLT in the treatment of rotator cuff pain (pain and 
disability minimization, improvement of movement range) [87, 
88] and in muscle and fascia pain of the trapezius dorsi muscle 
[89]. A short-term painkilling effect using HILT was confirmed in 
patients treated for subacromial conflict, frozen shoulder or in-
flammation of the lateral epicondyle of the humerus. However, 
the authors emphasize that it is necessary to conduct research 
on a greater scale in order to verify the advantages of HILT in 
comparison to LLLT and electrotherapy in reducing acute and 
chronic pain, as well as observations of the long-term effects 
of therapy [87]. It follows from the observations by other au-
thors, however, that LLLT is more effective than a placebo or ul-
trasound in subacromial conflict syndrome, just like shockwave 
therapy is more effective than placebo therapy in the case of 
persistent shoulder tendonitis [90].

It follows from a literature review prepared by the team of 
Page et al. that 80% (16/20) of participants reported success 
in treatment of frozen shoulder using LLLT in comparison with 
10% (2/20) of participants from the placebo group. Similar ob-
servations were made for pulsed electromagnetic field therapy 
(PEMF). Due to poor quality, evidence for the effectiveness of 
this therapy is uncertain. However, after a  two-week cycle of 
treatments, a  more effective improvement was observed, in 
terms of pain and functionality, than in the placebo subgroup. 
75% (15/20) of participants reported a decrease in pain by 30% 
in comparison to 0% (0/12) from the placebo group [91].

The authors studying the impact of physical procedures 
(low-level laser therapy and ultrasound) on reducing myofascial 
pain syndrome (MPS) observed that laser therapy is the pre-
ferred type of therapy in reducing the myofascial pain of that 
area [92].

In another article, the authors reported the effectiveness of 
application of UD in the treatment of calcerous shoulder ten-
donitis, but they emphasized that there is little evidence for the 
significant clinical effectiveness of this method [93]. The posi-
tive effects of treatment of calcerous shoulder tendonitis using 
shockwaves were discussed in an article by the Yu team. At the 
same time, the authors emphasized that a review of literature 
demonstrated a lack of unequivocal evidence for the effective-
ness of shockwave treatment in SIS [90]. 

In a randomized clinical trial, the team of Gomes et al. stud-
ied the impact of interference currents on pain related to SIS. 
It follows from analyzing the obtained data that adding inter-
ference currents to the subgroup with exercises and manual 
therapy, despite reducing pain, did not significantly improve the 
result in the NRS (Numeric Pain Rating Scale) [94]. 

It follows from another study (evidence level 1b) conducted 
by Rabini et al. that in patients with rotator cuff tendinopathy, 
the impact of local microwave diathermy on disability, arm func-
tionality and pain was equivalent to the effects caused by sub-
acromial injections of corticosteroids [95]. 

Physical therapy strategy

The main objective of physical therapy within primary health-
care is to use it in patients that most frequently use that form 
of treatment and to deal with so-called low-risk patients. This 
approach is proactive and aims to increase patients’ responsibil-
ity for the process of therapy for current pains and prevention 
of relapse. The main emphasis is placed on preventive physical 
therapy, i.e. forms of broadly-understood education, access to 
finished studies and understandable selection of physical therapy 
activities that may be performed by the patient on his/her own 
at home, as well as preparation of descriptions of exercises and 
automassage, drawings, recordings, advice. Another important 
element should be education in ergonomic principles in everyday 
life and in protection against excessive overloading during regu-
lar everyday activities, thus eliminating the factors that maintain 
the risk of relapse of pain and developing useful motor strategies. 
Therapy should concentrate on the following tasks:
1)	 normalization of resting tension of muscles and fasciae 

(massage and poisometric muscle relaxation);
2)	 recovery of correct trophy in the tissues and organs of the 

motor system (inflow of arterial blood and effective dis-
charge of venous blood and lymph), which provides condi-
tions for correct regeneration or repair processes (in the 
case of tissue damage – past trauma or inflammation);

3)	 withholding of atrophy processes in muscles and connec-
tive tissue elements (ligaments, tendons, fasciae) – recov-
ery of their structure and thus capacity (massage, physio-
therapy, kinesiotherapy);

4)	 re-learning of correct movement patterns through targeted 
motor exercises of various degrees of complexity (kinesio-
therapy), individualization of the rehabilitation program;

5)	 application of proper orthotic equipment and technical 
aides, as needed. 

a) Massage

Available literature usually lacks details on the power of the 
respective stimuli used during various massage techniques, on 
frequency parameters, duration and depth of penetration and 
location of the massaged structures. The above reservations 
constitute a serious obstacle to comparing the results of own 
studies with the publications of other researchers [81]. A review 
of twelve studies of high methodological quality demonstrates 
the short-term effectiveness of massage in reducing pain of 
the shoulder, lack of significant functional improvement of the 
upper limbs or of a  long-term painkilling effect [85]. As pain-
ful shoulder syndrome affects multiple structures, and previous 
studies were based on local work, the recommendations are go-
ing to include massage based on the principles of tension shift-
ing in the areas of groups of muscles and fasciae in structural 
contact with each other, taking into account vessel and nerve 
connections [86]. Therefore, the structures in distant body 
parts, with structural relationships with the muscles and fasciae 
of the area of the shoulder, are also going to be massaged. As 
a result, it will be possible to recover correct innervation of the 
shoulder area, mainly from intercostal nerves, the brachial plex-
us and axillary nerve, as well as normalization of blood circula-
tion from the anterior and posterior circumflex humeral artery 
and from the internal thoracic artery. 

b) Physiotherapy 

The selection of physical stimuli in skeletomuscular dysfunc-
tions is based on symptoms. In painful shoulder syndrome, the 
main objective of physical treatments is to fight pain, to increase 
muscle flexibility and movement range, to recover functionality 
and to generally improve quality of life [70].

Based on a literature review by Page et al., it is known that 
using low-level laser therapy (LLLT), high-intensity laser therapy 
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In earlier publications, the authors emphasized that so far 
there is no convincing evidence for the effectiveness of phys-
iotherapy in long-term improvement or in preventing a relapse 
of shoulder pain. It also follows from randomized controlled tri-
als that there are no premises for applying physical procedures 
and various combinations thereof. Although motor therapy is 
considered to be the “cornerstone” of physical therapy, there 
has only appeared limited evidence for its effectiveness, which 
requires further research [105]. 

LHBT tendinopathy

It follows from the observation of a small group of patients 
(n = 10) by McDevitt et al. that exercises of an eccentric-con-
centric character applied in patients with chronic LHBT tendi-
nopathy may be useful in fighting pain, but this requires further 
observation [106]. 

SIS

In the case of shoulder pain caused by SIS, physical therapy 
is often the first choice for therapy. However, the therapeutic 
effectiveness of the applied methods is not always confirmed 
in literature. For this reason, people continue to look for new 
solutions [101].

The results obtained by Worsley et al. suggest that 1 week 
of exercises, including motor control training for the scapula, 
strengthening of the trapezius dorsi muscle and serratus an-
terior muscles, manual techniques recovering the flexibility of 
shortened muscles (e.g. stretch, trigger point therapy), may 
improve functionality and reduce pain in younger people with 
signs of subacromial conflict [100]. However, according to the 
authors, the research should be repeated on a  larger popula-
tion, with randomization.

Another randomized trial conducted by the Scandinavian 
team of Engebretsen et al. compared the effectiveness of su-
pervised exercises to shockwave in patients experiencing pain 
in the subacromial area. After 18 weeks, 64% of patients (32 
persons) in the exercising group experienced reduced shoulder 
pain and improvement of disability in comparison with 36% (18 
persons) in the subgroup treated with shockwaves. It was dem-
onstrated that a significantly higher percentage rate of patients 
in the subgroup with supervised exercises experienced an im-
provement (odds ratio 3.2, 95% confidence interval = 1.3 to 7.8). 
In the exercising subgroup, significantly more patients returned 
to work (p = 0.016) [107]. Similar results were demonstrated 
by the above-mentioned research group in a publication from 
2011. 29 (60%) participants in the SE (supervised exercises) sub-
group supervised by a physical therapist, in comparison with 24 
(52%) participants in the rESWT (radial extracorporeal shock-
wave therapy), demonstrated clinical improvement. Fewer pa-
tients in the SE subgroup required additional treatment in the 
period between 18 weeks and 1 year [107]. 

In the rehabilitation program proposed by other authors, in 
the first period, the objective of therapy was to relax the tense 
muscle, and then start manual and flexible resistance for the 
muscles cooperating with the scapula, thus improving joint 
movement. The therapy included the rehabilitation program 
used in the trials of other authors [101, 102].

In their research, Moezy et al. assumed that the potential 
cause of subacromial conflict may be dysfunction in the bio-
kinematic chain caused by debilitation of the scapula stabilizers 
(levator scapulae muscle, rhomboid muscles, serratus anterior 
muscle, trapezius dorsi muscle). Lack of synergy among mus-
cles, disrupted timing, a  decrease in nerve-muscle coordina-
tion, debilitation, changed activity result in untypical loads, thus 
leading to subacromial compression [63]. In the proposed ther-
apy, a team of researchers compared the impact of the applied 
therapy on improvement of movement range, the painkilling ef-
fect and scapula movement control in two subgroups. The first 

c) Kinesiotherapy

Shoulder pain is a  frequent problem, in particular among 
adults. What is most important in making the decision on which 
therapy to choose is a diagnostic conclusion based on a system-
atic (subjective, objective taking into account functional tests) 
study that allows one to find and specify the actual causes of 
pain [96]. 

However, regardless of the etiology of pain, therapy based 
on pain control and rehabilitation using therapeutic exercises 
are applied in almost all of the above-mentioned clinical trials, 
as well as physical procedures and elements of manual therapy. 
The complexity of causes of shoulder dysfunctions results in con-
tinuous discussions as to the manner of pain control and func-
tional recovery of movement range [97]. The obvious aim of the 
proposed therapies is fast recovery achieved through regained 
mobility (proper flexibility of soft tissues), muscle strength, pain 
elimination and recovery of lost or limited functionality in the 
shoulder joint. In the case of lack of unequivocal causes of pain, 
some shoulder-related problems may result from incorrect pos-
ture and disrupted distribution of muscle tension in the upper 
and lower parts of the back and neck, and this should be taken 
into consideration in therapy planning [98]. 

Work-related skeletomuscular disorders of the upper limbs 
and neck are some of the most frequent work-related disorders 
in the world. It follows from the randomized research conduct-
ed by Zebis et al. that high-intensity strength training, based on 
the principles of progressive loads, may be implemented among 
employees (working in static positions with a curved neck) and 
result in a clinically significant reduction in neck and shoulder 
pain in this group. Employee training included dynamic high-
-intensity muscle work with gradual load progression [99].

Other authors, before planning therapy procedures, ana-
lyzed in detail both the range and course of movements. Analy-
sis of the scapulohumeral rhythm allowed one to assess shoul-
der joint alignment and quality of scapula movement (direction 
and range) and to follow the irregularities resulting from disrup-
tion of motor control of the muscles (in particular the trapezius 
dorsi muscle and the serratus anterior muscle) [101].

Rotator cuff conflict

The treatment plan in rotator cuff impingement in primary 
healthcare depends on several critical variables. The following 
factors should be taken into account in therapy planning: age, 
profession, pain level, initial functional capability and co-exist-
ing diseases. Proper pain control is important for motivating 
patients to participate in rehabilitation [18].

According to numerous authors, the exercises improving 
movement of the shoulder joint and girdle (in the scope of flex-
ion, abduction, external and internal rotation) and recovering 
shoulder girdle flexibility and muscle strength include: posture 
exercises, pendulum exercises using the upper limbs, slow ac-
tive exercises (e.g. raising shoulders), active exercises with sup-
port (suspension), active exercises with support and resistance, 
exercises with a prop (e.g. a cane) to support active movement, 
exercises with flexible resistance (TheraBand) or dumb-bells. 
During therapeutic sessions, isotonic exercises, as well as static 
loads and isometric muscle work, were used. Furthermore, an 
important element of the kinesiotherapeutic program of reha-
bilitation is exercises stabilizing the scapula, performed in a ly-
ing position with and without load, with control of the scapula 
activity model [33, 97, 101, 103].

Kuhn suggests, in order to maintain shoulder fitness, rein-
forcing the therapy effects by applying, in home therapy, daily 
exercises improving muscle flexibility and range of movement 
in the joint and to use muscle strengthening exercises 3 times 
a week [97]. In order to improve flexibility of pectoral muscles 
and external rotators of the shoulder joint, it is recommended 
that autotherapy include stretching [103, 104].
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glucocorticosteroid injections and arthroscopic subacromial de-
compression, but these conclusions are based on evidence of 
poor quality [70].

The selection of the approach to treatment depends on the 
patient’s functional status at the time of clinical examination. 
Principally, some researchers believe that conservative therapy 
should be continued for 6 months, with the level of pain moni-
tored over this period [69]. 

Conservative treatment includes oral pharmacotherapy 
with nonsteroidal anti-inflammatory drugs (NSAID), intraarticu-
lar injections of hyaluronic acid and corticosteroids, as well as 
physical therapy. 

However, Calis et al., in a comparative study, demonstrated 
that intraarticular injections of hyaluronic acid were less effec-
tive than intraarticular injections of corticosteroids or physical 
therapy in the treatment of frozen shoulder [110]. 

In turn, in an RCT, Hsieh et al. demonstrated that adding 
injections of hyaluronic acid to conventional physical therapy 
did not result in significant benefits in the treatment of patients 
with FS, and thus such injections may unnecessarily generate 
additional costs of treatment [111]. It also follows from analyz-
ing the studies published in the Cochrane Library that the effects 
of annual therapy and exercises may be comparable to injec-
tions of glucocorticosteroids and invasive surgical intervention, 
but this conclusion is based on evidence of poor quality [112].

Although physical therapy is included in FS therapy, there 
are no unequivocal guidelines for the selection of therapeutic 
methods. Selection of the most effective option will be deter-
mined by the clinical condition for the patient and by observa-
tion of progress in pain elimination and functional improvement. 
In a study by Diercks et al., what was noted was the impact of 
exercise intensity on the outcome of therapy in patients with 
FS. The results of two subgroups of patients were compared: 
undergoing therapy of high and low intensity (including passive 
stretching and mobilization above the pain threshold vs. active-
ly supported exercises within pain limits). After two years, only 
63% of people from the first subgroup and 89% from the second 
subgroup achieved satisfactory functionality of the shoulder 
joint [113]. In literature, there is still no consensus as to which 
therapeutic option is better, mainly due to the absence of high-
-quality evidence. However, it should be emphasized that, re-
gardless of the stage of disease, the most important objectives 
are eliminating pain, removing joint stiffness, maintaining cor-
rect movement range and recovering functionality [69].

Orthopedic equipment and work 
ergonomics

In chronic inflammatory conditions of the shoulder, in the 
cases of light damage to soft tissues of the shoulder joint and in 
the cases of mechanical overloading and degenerative lesions, 
flexible stabilization braces (bands) are often used. They cover 
the acromioclavicular joint, the shoulder joint and the shoulder. 
They are made of soft and/or flexible materials and are equipped 
with additional belts bringing the shoulder closer to the chest, 
and some cover the opposite part of the chest. These types of 
bands are effective in supporting the shoulder in muscle debili-
tation conditions and reduce joint loads with various types of 
pains, improve joint compactness after injuries of capsules and, 
additionally, stabilize the scapula. Band-type braces work well in 
early therapeutic interventions and perfectly supplement physi-
cal therapy. In inflammatory conditions of the soft tissues sur-
rounding the shoulder, when it is not always necessary to limit 
mobility, more advanced structures are applied which, in the 
SICAMMP classification, are called stabilization rigid braces with 
possibility of movement. We should also take into consideration 
various other types of braces, such as slings, which are very use-
ful in the therapy of patients with increased muscle tone while 
resting, in order to consolidate the therapeutic effects after 
a massage normalizing muscle tone [82, 83].

subgroup (ET – Exercises Therapy) underwent a  6-week cycle 
of supervised exercises, and the other subgroup (PT – Physi-
cal Therapy) underwent 6 weeks of physical procedures (Solux 
lamp, TENS, UD) together with exercises. The resultant analy-
sis indicated that despite reduction in the level of pain on the 
VAS scale, no significant statistical differences were achieved. 
However, the ET subgroup demonstrated considerable different 
mobility of the shoulder joint. The authors believe that effect is 
a result of exercises reducing the tension of the shoulder joint 
capsule and the recovering flexibility of the pectoralis major 
muscle. Therefore, in SIS, inclusion of scapula rehabilitation 
exercises in the program seems to be justified [64]. The Swed-
ish authors who presented the algorithm for physical therapy 
in treating shoulder pain agreed with these conclusions. An 
expert panel consisting of physical therapists agreed on the 
main principles of using motor therapy in shoulder pain (limited 
number of exercises, performed with proper scapular-humeral 
coordination, alignment of the humeral joint, gradual introduc-
tion of exercises without causing shoulder pain). The algorithm 
emphasizes that decisions regarding physiotherapy should be 
based on the results of clinical assessment and not on structural 
pathology. Furthermore, it was confirmed that the main physio-
therapeutic intervention in treatment of shoulder pain and dys-
function is associated with active motor therapy. Available data 
suggests that a  supervised program of exercises brings about 
clinical benefits in short- and long-term observation in compari-
son to no treatment or a placebo. Despite the growing evidence 
for the significance of physiotherapy (in particular motor ther-
apy) in the treatment of shoulder pain, there is no consensus 
regarding the most effective exercise strategy [5]. 

The results demonstrated by the team of Aytar et al. indi-
cate that a rehabilitation program with scapula mobilization did 
not significantly affect functional improvement, increased range 
of movement, reduced pain or satisfaction of patients with SIS 
syndrome [57].

The article by Gebremariam et al. was equally skeptical re-
garding the effectiveness of physiotherapeutic methods in sub-
acromial impingement syndrome. Although the authors argue 
that some methods, despite moderate evidence of their effec-
tiveness, seem promising in the treatment of SIS. At the same 
time, they emphasize that further research based on a higher 
class of evidence is required [65].

It follows from the research conducted by the team of Abdul-
la et al. that the effectiveness of supervised exercises, conducted 
independently or in combination with exercises performed in 
home conditions, is similar to invasive surgery in subacromial 
conflict syndrome [108]. It follows from a systematic review of 
literature prepared by other authors that there is little repeat-
able evidence to confirm the effectiveness of corticosteroid in-
jections in treating rotator cuff subacromial conflict [109].

Frozen shoulder

Le et al. emphasize that treatment of frozen shoulder con-
tinues to be an unresolved clinical problem. So far, no universal 
conservative treatment algorithm has been developed; there-
fore, therapy should be adapted to the patient [31]. Adhesive 
capsulitis is often considered a  self-limiting disease that sub-
sides between the 1st and 3rd year of existence. However, vari-
ous research has demonstrated that 20–50% of patients may 
develop chronic symptoms [31]. Three types of methods are 
possible in frozen shoulder treatment: conservative, pharma-
cological and surgical treatment in lack of progress from non-
-invasive treatment.

As for physiotherapy, there is no consensus as to the type, 
frequency or intensity of exercises. It follows from analyzing 
the research results published in the Cochrane Collaboration 
of Systematic Reviews that the effects of manual therapy and 
physical exercises are comparable to the therapeutic results of 
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of patient education and autotherapy after instruction. The ba-
sis for deliberations in the search for the most effective model 
for treating patients with shoulder pain is the guidelines included 
in the article entitled: “Consensus for physiotherapy for shoulder 
pain”. The authors of this publication emphasize the significance 
of clinical assessment in determination of the cases of functional 
deficit. Authors of the publication emphasize the importance of 
clinical evaluation in diagnostics causes of functional deficits. 
The more so that the analysis of imaging studies sometimes 
indicates the presence of structural changes in the shoulder in 
people without clinical symptoms, and sometimes shows a weak 
relationship between the level of shoulder pain and disability 
and the level of structural deficit detected during imaging. These 
observations challenge the validity of imaging procedures for the 
purposes of determining the source of symptoms in the shoulder 
and emphasize the significance of a detailed clinical assessment 
as the foundation for determining the aims of treatment [5]. It 
follows from a review of literature that researchers continue to 
search for the most effective solutions, supported with evidence, 
for treating painful shoulder syndrome.

The remarks included in the above-mentioned article, as 
well as the recommendations for treatment of pain in the spine, 
hip and now also shoulder in primary care, provide an opinion 
in the discussion associated with looking for the best practices 
in treatment of this type of dysfunction on the basis of coopera-
tion between family physicians and physical therapists. 

Summary

The authors of the recommendations note that, apart from 
an injury-related dysfunction, each of the above-mentioned 
pains demonstrate a  similar mechanism of development. In-
correct distribution of muscle tone in the shoulder area causes 
disturbance in innervation and blood supply, which manifests 
in a feeling of disruption, tingling, local feeling of cold, debilita-
tion of muscle strength and, in the long run, structural lesions, 
thus translating to more or less abrupt lesion dynamics resulting 
in gradual loss of local mobility. According to the authors, the 
aims of recovering the correct spatial system, called structural 
homeostasis, in the shoulder girdle, is, first of all, normalization 
of muscle tension (regardless of the etiopathogenesis of the 
pain) and then inclusion in a rehabilitation program covering the 
methods of recovering and consolidating the correct models of 
motor activity. 

As a result, the authors suggest starting with a massage for 
the purpose of recovering proper resting muscle and fascia tone 
as the foundation for further recovery of disrupted functionality 
of the shoulder complex. According to the authors, while looking 
for effective and cost-effective solutions for patients with pain-
ful shoulder syndrome, massage should be supplemented with 
the procedures in the scope of kinesiotherapy, physiotherapy 
and orthopedic equipment, while emphasizing the significance 
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Background

A  medical practitioner’s activities relate to such values as 
human life and health. Violating practice rules may lead to 
criminal, civil or professional (disciplinary) liability. For the pur-
poses of professional responsibility, the practitioner is bound 
by two normative systems: (medical) ethics and law. The defini-
tion of professional misconduct in Article 53(1) of the Act on 
Medical Chambers [1] shows that every doctor, as a  member 
of a  medical chamber, has the obligation to observe medical 
ethical principles and comply with the legal provisions relating 
to medical practice, under the pain of professional responsibil-
ity. The provision on professional misconduct must be read in 
conjunction with Article 8(1) of the Act on Medical Chambers, 
which provides for the obligations of the members of the medi-
cal self-government. In accordance with this provision, mem-
bers of a medical chamber have a duty to observe and comply 
with: 1) the rules of medical ethics; 2) legal provisions relating 
to the practice of the medical profession; 3) resolutions of the 
bodies of medical chambers. This means that on the one hand, 
the professional responsibility of doctors will have a narrower 
personal scope (being applicable solely to the members of the 
medical self-government), but on the other hand, broader ma-
terial scope (imposing additional obligations on the members). 
The latter finds its rationale in the specificity of the medical 
profession, the nature of the tasks and the responsibility in-
volved. The significant feature here is that the provisions on 
professional responsibility do not, as is the case with criminal 
liability, contain definitions of the various offences. The statu-
tory concept of professional misconduct has intentionally been 
left vague, due to the objective impossibility of creating a list of 

behaviours that pose a threat to the due performance of pro-
fessional obligations and to the upholding of the dignity of the 
medical profession [2]. 

One of the most important rules of professional practice for 
a doctor at any stage of contact with a patient is the principle 
of due diligence. In keeping with this principle, the practitioner 
should carry out all diagnostics, therapy and prevention with dil-
igence, devoting to the patients the necessary time. Diligence, 
in its colloquial understanding, means conscientiousness, reli-
ability and care for the well-being of another [3]. For a doctor, 
this includes the conscientious preparation of diagnosis, thera-
py and treatment. Conscientiousness and a sense of duty con-
stitutes an important element in the work of any good doctor. 
A lack of this in the exercise of professional duties may cause, 
and often does cause, irretrievable harm to patients [4] and, 
consequently, entails legal responsibility. It is worth emphasiz-
ing that in the professional responsibility of medical practitio-
ners, it is precisely Article 8 of the Code of Medical Ethics [5] in 
concurrence with Article 4 of the Act on the Professions of Phy-
sician and Dentist [6], containing the term ‘due diligence’, which 
supply the legal basis for the requests for punishment brought 
about by medical disciplinary prosecutors. 

Objectives

The purpose of this work is to discuss select cases that 
were decided upon by regional medical disciplinary boards 
(OSL), wherein charges were pressed against family doctors 
and doctors practising in primary care. Particular emphasis was 
placed on the doctor–patient relationship in the light of legal 
provisions and professional ethics. The analysis of these solu-
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tions is intended to show young doctors the risks associated 
with the practice of medicine in POZ and, at the same time, 
provide useful tips for professional practice. The cases being 
discussed in this article illustrate the core duties of a doctor in 
both diagnostics and therapy. The diagnostic and therapeutic 
process is, in essence, a  sequence of decisions leading to the 
resolution of the health problem of a  patient requesting the 
doctor’s assistance [7]. The gathering of information about the 
patient includes: 1) interview, 2) physical examination, 3) addi-
tional examinations (e.g. imaging, laboratory tests, histopathol-
ogy). All these principles ought to be followed in the daily prac-
tice of family medicine or primary care. The reality, however, 
shows otherwise. The cases from regional disciplinary boards 
cited herein demonstrate that these fundamental professional 
principles are repeatedly violated. The typical ailments patients 
complain about to family and primary-care doctors include: 
stomach ache, symptoms of upper-limb fracture or a  sudden 
life-threatening event with a child that have not been diagnosed 
in time, leading to a delay in the implementation of the correct 
treatment. In this connection, it becomes necessary to discuss 
the above violations for educational purposes, with a view to-
wards broader inclusion of such issues in the teaching curricula 
for family and primary-care doctors. 

Material and methods 

To showcase this specificity of the medical profession, the 
author of this work has analysed select decisions of regional 
medical disciplinary boards (OSLs) for violations of legal provi-
sions and of the Code of Medical Ethics. The author has analysed 
the jurisprudence of medical disciplinary boards on the basis of 
the case files of the OSLs in Lodz (2016), Poznan (2015–2016); 
Warsaw (2016) and Wroclaw, using anonymized files and deci-
sions (years: 2012, 2013 and 2014). In this way, the author ob-
tained a cross-section of cases from various different locations 
in a comparable period of time. In principle, these were closed 
cases and final decisions. However, due to the recent status of 
such OSL rulings (e.g. 2016 and 2017), they include non-final 
rulings (several in each OSL). 

The author analysed the frequency with which the failure 
of due diligence was imputed to doctors. As analysed by the 
author, out of 55 cases before the Warsaw OSL in 2016, fail-
ure of due diligence was charged in 39 (71%) cases. During the 
same year, out of 33 cases before the Lodz OSL, doctors faced 
a charge in 23 cases (69.7%), and before the Poznan OSL, which 
heard 9 cases, 2 (22%) faced charges. The year before, in the 
Poznan OSL, the author analysed 29 cases heard, out of which 
12 (41.4%) referred to Article 8 of the Code of Medical Ethics in 
conjunction with Article 4 of the Act on the Medical Profession. 
In the Wroclaw OSL, the author analysed 37 cases from 2014, 
with a failure of due diligence in the diagnostic and therapeutic 
process ruled in 23% (62.2%) cases; out of 35 cases analysed for 
2013, the charge provided the basis for a  request for punish-
ment in 19 (54.3%) of the cases, and in 2012, out of 57 cases 
analysed, failure of due diligence was involved in 37 (64.9%) 
cases. Out of all these cases selected by author for discussion 
the board decisions relating to family doctors and those practis-
ing in primary care. 

Select Cases

1. Upper-Limb Fracture
A  primary-care doctor was brought before the disciplin-

ary board in Wroclaw on charges of professional misconduct 
in the period from January to March in the form of failure to 
observe due diligence in the care of a  patient, whom despite 
her complaints of pain in the right he did not order an X-ray 
or refer her to a specialist in orthopaedic clinic, thus delaying 
correct diagnosis, i.e. dislocated right humeral head and frac-

tured greater tubercle of the right humerus, in violation of Ar-
ticle 8 of the Code of Medical Ethics. In January, the patient fell 
on the pavement and suffered injury to the right upper limb. 
After two days, due to intensifying pain, she reported herself to 
the Primary Care Clinic of the Medical Diagnostic Centre, where 
the defendant doctor received her. The doctor interviewed the 
patient and obtained information about the injury. The patient 
also mentioned intensifying pain in and swelling of the shoul-
der. The doctor conducted a physical examination, in which he 
found a bump on the forehead and right shoulder bruising with-
out finding any shoulder deformation. He recommended com-
presses for the right upper limb, pain medication and continued 
monitoring of the hand. Due to the recommended treatment 
not bringing about any expected improvement, the patient paid 
another visit to the defendant doctor, but the doctor once again 
only recommended pain medication and prescribed sedatives. 
With time, the pain was joined by fever, tremors and headache, 
resulting in yet another visit with the primary-care doctor. The 
defendant identified those ailments as symptoms of an infec-
tion and implemented the according treatment. The patient vis-
ited him once again in March, complaining about limb ailments 
preventing her ability to function normally. This was when the 
doctor, during a physical, found a shoulder deformation and re-
ferred the patient to the Surgical Clinic for consultation. On the 
same day, the patient, with a diagnosis of dislocation of the ac-
romioclavicular joint, was sent to the Orthopaedic Department 
for attempted repositioning of the inveterate dislocation of the 
right humeral head with fractured humeral tubercle. The follow-
ing day, under general anaesthesia, despite repeated attempts, 
it was not possible to reduce the dislocated right humeral head. 
Due to the good passive flexion range of the patient’s shoul-
der, surgery for open repositioning of the dislocation was aban-
doned. Two weeks later, the patient was readmitted to the same 
health-care unit for attempted surgical treatment of inveterate 
dislocation of the right humeral head with fractured humeral 
head. Following the necessary preparation, the surgery was 
completed. The X-ray after the surgery found a repositioned dis-
location of the right humeral head and splinters from the broken 
greater tubercle of the right humerus in the correct position. 

Based on the evidence gathered, the OSL took the position 
that the patient, during the first visit, provided the defendant 
doctor with all information about the injury suffered and the 
accompanying complaints, which, together with the results of 
the physical examination, supplied the absolute indication for 
imaging diagnostics of the location of the injury and for pro-
viding the patient with specialist, i.e. orthopaedic, care in the 
Orthopaedic Injury Clinic. The defendant doctor failed to ex-
tend the diagnostics to an X-ray and receive specialist consul-
tation, recommending monitoring of the limb and treatment 
of symptoms instead. Appropriate action was not taken with 
the patient when she visited the doctor for the second time, 
either, as clearly shows from extracts taken from the patient’s 
files at the Primary Care Clinic. The situation was similar during 
the February visit, which is when systemic reactions joined in, 
which the defendant doctors identified exclusively as infection-
-related ailments. Only during the final visit, which is when the 
patient once again reported pain preventing her from every-
day functioning, did the doctor recommend surgical consulta-
tion. In summary, the OSL took the position that the defendant 
doctor’s conduct in respect to the assistance provided to the 
patient was not adequate and found the doctor guilty of profes-
sional misconduct. In the board’s view, a quicker diagnosis and 
implementation of the correct treatment, which was therefore 
delayed by several months, would have prevented the patient’s 
suffering in connection with the injury sustained and with the 
omission of suitable diagnostics and therapy. The severity of the 
penalty was mitigated by the defendant doctor’s attitude during 
the proceedings, where he showed a significant degree of criti-
cism toward the event, as well as contrition. The explanation he 
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ties. In December, she once again visited the defendant doctor 
with complaints about stomach ache and diarrhoea. The doctor 
examined the patient, including palpation of the abdomen, find-
ing: soft abdomen, tenderness in the lower abdomen, no path-
ological resistance; Goldflam and Chełmoński symptoms were 
negative. The defendant doctor ordered medication with Irco-
lon, which is used, among others, in the treatment of symptoms 
of digestion disorders manifesting in a  sensation of fullness, 
flatulence, nausea and stomach aches, as well as stress-induced 
disorders of the digestive system (diarrhoea, constipation, stom-
ach ache). Several days later, the patient once again came to the 
Primary-Care Clinic with acute stomach aches. After a physical, 
a different doctor found: ‘stomach ache in the right quadrant, 
distended abdomen, palpable tumour in the right quadrant’. 
The doctor decided to refer the patient to the hospital. On the 
same day, the patient reported to the hospital and was admit-
ted to the General Gastroenterology and Oncology Department. 
The CT examination of the abdominal cavity showed ileocaecal 
intestinal infiltration. Due to symptoms of intestinal obstruc-
tion, the defendant went into surgery for right haemicolectomy. 
The histopathology showed G2 adenocarcinoma. The expert’s 
opinion emphasized the irregularities in the defendant’s con-
duct. She had not ordered examinations to find the causes of 
the anaemia. According to the expert, the defendant failed to 
conduct a correct physical examination, as, besides the patient’s 
December visit, she had not performed any for a half a year. 

The disciplinary board found the doctor guilty of profession-
al misconduct and imposed a penalty. In the OSL’s view, the pa-
tient’s condition could only have been assessed after a person-
ally conducted interview and physical examination. The mere 
finding of anaemia and recommendation of iron supplements 
could not be regarded as correct medical procedure. All the 
more so considering that the patient’s tests for morphology and 
iron in the serum did not show clear improvement of her condi-
tion. The patient’s medical files in the previous years did not 
contain blood-test results showing anaemia or iron deficiency. If 
the defendant suspected chronic anaemia in the patient, it was 
necessary to exclude all sources of chronic blood loss. First of 
all, the defendant had a duty to complete a physical, including 
abdomen palpation, and order diagnostics to exclude gastroin-
testinal haemorrhage [10].

Discussion

1. Upper-Limb Fracture

Diagnosis is the first and most important step in the thera-
peutic process. In principle, the physician commences treat-
ment following diagnosis. The second stage that follows after 
diagnosis in medical procedure is treatment. The diagnostic po-
tential of modern medicine is enormous. Diagnostic standards 
have been introduced in some medical fields and are of great 
assistance to numerous practitioners. In this connection, litera-
ture notes that a doctor who fails to conduct specialist examina-
tions and make the correct diagnosis commits a medical error 
[12]. Basic diagnostics were missing from the discussed case of 
the family doctor who failed to order an X-ray in a patient with 
an injury causing intensifying pain. 

2. Emergencies

In the practice of family doctors and primary-care doctors, 
diagnosis is based mainly on the knowledge of which symptoms 
and diseases are the most frequent. Often, frequent symptoms 
in patients reporting to clinics are: stomach ache, back ache, 
pain in the chest, headache, cough and catarrhal symptoms 
[13]. However, a distinction must be drawn between such ob-
vious diagnoses and emergencies requiring a hospital referral. 
This is the role of the duty doctor in e.g. after-hours assistance. 

provided was the great number of patients he was receiving due 
to the prevailing flu infection at the time. He noted that he had 
inspected the patient’s hand twice and seen nothing suspicious, 
and only during the later visits did the patient complain about 
swelling. He admitted his guilt of professional misconduct and 
advised that he had settled with the patient for an apology and 
financial compensation [8].

2. Emergencies
The medical board in Warsaw considered the case of a fam-

ily doctor who, while on duty for after-hours assistance, did not 
auscultate a patient less than 3 years old. The parents brought 
the child because of a cough, a temperature of 39.7°C (the boy 
did not react to antipyretic medicines) and acute vomiting for 
several hours. They mentioned the child had shown similar 
symptoms recently with pneumonia. The defendant doctor, af-
ter the interview and without conducting a  physical examina-
tion, recommended antipyretic medicines and micro-elements. 
In response to the mother’s inquiry as to why he would not aus-
cultate the child, he emphasized the boy’s organism was strong, 
and the boy would manage even if it were pneumonia. After 
several hours of deteriorating condition, the mother brought 
the child to A&E. When received, the boy was pale, with high 
fever and rapid breath and was vomiting. The doctor on duty at 
A&E, after an interview, as well as physical and routine labora-
tory examinations, diagnosed septicaemia. It must be empha-
sized that such examinations could also have been conducted by 
the defendant doctor in after-hours assistance. At the hearing, 
the defendant doctor admitted to the charges and showed con-
trition. In his explanation, he admitted that during the holiday 
period, there were approximately 150 patients daily, often chil-
dren, and he lacked experience with children, as his patients at 
the clinic tended to be older than 50 years of age. In the board’s 
opinion, insufficient collection of data from the interview and 
omission of an examination due to lack of time was reprehen-
sible [9]. Thus, the defendant’s instruction as to the possibility 
of approaching A&E for assistance did not justify his decision, as 
his own assessment of the patient’s condition had not excluded 
the necessity of hospitalization. 

3. Stomach aches 
The regional disciplinary prosecutor charged the primary-

-care doctor with failure to observe due diligence with regard to 
her patient, resulting in the omission to order examinations to 
find the cause of iron deficiency and omission of a physical ex-
amination of, especially, the abdominal cavity, i.e. professional 
misconduct consisting in a violation of Article 4 of the Act on the 
Professions of Physician and Dentist and Article 8 of the Code of 
Medical Ethics. 

The patient had been treated by a primary-care doctor for 
several years. Due to her complaints about weakness, dyspnoea, 
malaise, dizziness and swelling in the left part of the body, upon 
the defendant doctor’s orders, the patient underwent a  mor-
phology test showing a  6.5 g/dL haemoglobin level (with the 
norm being 12–16) and iron in the serum at 16 µg/dl (with the 
norm being 50–150). Based on the above results, the doctor di-
agnosed ‘iron-deficiency anaemia’, and due to the patient’s low 
tolerance of oral medication, as was found from the interview, 
she decided for intramuscular iron injection, 10 injections to-
tal, every other day. Subsequently, a  follow-up examination in 
July showed: 9 g/dL haemoglobin and 65 µg/dl iron in the se-
rum. During the visit, the patient reported feeling better. The 
defendant doctor included treatment with an oral iron prepa-
ration, Sorbifer Durules. A follow-up examination in September 
showed: 11.5 g/dL haemoglobin and 47 µg/dl iron in the serum. 
Stomach aches started, and a different doctor referred the pa-
tient to the hospital, where an ultrasound showed, among oth-
ers, free fluid in the abdominal cavity. Moreover, the patient 
received gynaecological consultation, which found no irregulari-
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Summary and Conclusions

Presently, health is becoming an increasingly important and 
broadly discussed subject. Biological and sociological conditions 
of life are changing, resulting in new threats to human health 
[16] and new challenges for medical practitioners. In this con-
nection, medical studies stress the importance of equipping fu-
ture doctors with the necessary professional competence, i.e. 
the knowledge and intellectual and practical skills necessary in 
the profession [17]. Due diligence in medical practice is more 
than professionalism, however. It is beyond any doubt that 
medical practice, apart from suitable substantive preparation, 
also requires a  specific ethical attitude. This attitude should 
manifest itself in traits and conduct of the highest moral calibre, 
worthy and deserving of public esteem. Here, it is necessary to 
consider the special role played in the functioning of the medi-
cal profession by medical disciplinary boards, which, apart from 
professional competence, also flesh out professional ethical 
principles. Władysław Biegański’s observation remains relevant: 
‘Should anyone ask me today what virtues I found the most im-
portant to a doctor, I would reply without hesitation: human-
ity, conscientiousness and resolve’ [18]. The author continues 
to investigate, for educational purposes, the rulings of medical 
courts. When analysing data from the District Medical Court in 
Warsaw for 2017, it should be noted that in comparison with 
the previous year, there was a slight decrease in the number of 
cases in which a  lack of due diligence was identified. The au-
thor examined 52 cases, of which in 34 (65.4%) physicians were 
charged with failure to exercise due diligence in the diagnostic 
and therapeutic process. There are also cases concerning family 
doctors and POZ doctors. However, it is too early to draw final 
conclusions, as some of these verdicts are not legally binding. 
De lege ferenda, it is necessary to recommend the inclusion of 
legal issues in both postgraduate and undergraduate curricula 
to illustrate the medical practitioner’s problems and options be-
fore a disciplinary board.

After-hours assistance provides limited diagnostic opportu-
nities; thus, the doctor arrives at an accurate diagnosis only 
through a diligent interview and meticulous physical examina-
tion. Due diligence in the examination of the examination of the 
small child was patient was lacking in the case at hand, where 
the doctor only conducted an interview, but not a physical ex-
amination, and moreover did not auscultate the child, knowing 
him to have recently been hospitalized with pneumonia. In an 
unknown disease, the doctor makes the preliminary diagnosis 
on the basis of the interview and the physical examination. Ad-
ditional examinations make it possible to select the most accu-
rate diagnosis. Advising the parents that A&E can be of assis-
tance if the child’s condition should deteriorate does not justify 
the lack of diagnostics. 

3. Stomach aches

In the physical examination, the doctor should first conduct 
a general examination and then detailed examination (of specific 
organs). In the former case, the doctor is to assess the patient’s 
general condition, including without limitation the degree of 
consciousness, awareness, signs of suffering, posture, walk and 
physical activity. Detailed examination starts from those parts of 
the body that may show the largest deviation from the norm as 
a result of the interview and general examination. The physical 
examination should be by visual inspection, palpation, percus-
sion, auscultation and measurement [14]. The examination is 
a relatively simply activity of great significance to the correct-
ness of the doctor’s subsequent course of action [15]. Failure 
to conduct a physical examination constitutes a lack of due dili-
gence. In the OSL’s view, there ought to have been a meticulous 
diagnosis of the patient’s anaemia. Firstly, all possible sources of 
haemorrhage must be excluded, especially within the limits of 
the abdominal cavity. Apart from ordering basic laboratory tests 
(e.g. faecal occult blood test), the doctor has a duty to conduct 
a physical examination of the patient during any visit. 
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the Editorial Board. If the native speaker considers the paper incomprehensible or claims that the level of English used in it 
does not meet the standard of the journal, the paper shall be returned for correction. Another language verification shall be 
made at the author’s expense. Acceptance of the work after the correction and verification performed outside the Editorial 
Board shall be possible once the proof reader (native speaker) provides a written statement that the paper meets the require-
ments specified in the rules for the publication of papers, with the name of the individual or business name of the company 
who/which performed the verification.  

§ 3. Copyright

Once accepted for publication, the paper becomes the property of FAMILY MEDICINE & PRIMARY CARE REVIEW. Thus, 
any and all copyrights – to publish and distribute the submitted material in any form known – shall be transferred to the 
publisher. Therefore, the paper may not be published (in whole or in part) by other publishers in Poland or abroad without 
the publisher’s prior consent. 

§ 4. Ethical issues

1. Opinion from the Ethics Committee to perform the study in the Material and methods section and the conflict of inter-
est statement after the main body of text are a must. Without these statements, the original articles will not be considered. 
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The papers to be published may not disclose patients’ personal data unless they have given their informed consent in writing 
(if so, the informed consent shall be attached to the manuscript). Papers on research based on human subjects and entailing 
some risk should clearly indicate whether the procedures followed were in accordance with the Declaration of Helsinki (see 
World Medical Association Declaration of Helsinki: ethical principles for medical research involving human subjects. JAMA 
2000; 284(23): 3043–3045). 

2. The author is obliged to prove (in the References section) that he/she knows the achievements of the journal to which 
he/she has submitted his/her manuscript. 

3. Authorship credit should be clearly based on the substantial contributions of each co-author: A – Study Design,  
B – Data Collection, C – Statistical Analysis, D – Data Interpretation, E – Manuscript Preparation, F – Literature Search,  
G – Funds Collection. No-one should be listed as a co-author who has not made a significant contribution to the work.

When submitting work, the ORCID number of each author should be given.

4. Sources of financial support and conflicts of interests. The author(s) should specify the source of funding – the name of 
the supporting institution and grant number – if applicable. The following wording can be used: “Paper developed under the 
research project (grant, etc.) No, ..., financed by ... in the years ...”, “Paper developed using the university’s funds (author’s/ 
/authors’ own research, statute-based activity, etc.)“ or “Paper financed from the author’s/authors’ own funds”. The author(s) 
should also disclose any relationships he/she/they may have with sponsors or entities mentioned in the paper (person, institution 
or company), or product, that may cause a conflict of interest.

5. Disclaimer. The publisher and the Editorial Board assume no responsibility for opinions or statements expressed in 
advertisements and announcements published. Advertising of prescription medicines is to be addressed only to physicians 
who have the necessary rights to prescribe. The  publisher has the right to refuse to publish advertisements and announce-
ments if their content or form are contrary to the nature of the journal or the interests of the publisher.

§ 5. Manuscript Preparation

1. Manuscript arrangement: title, full names of the authors, name of the department(s) and institution(s) where the work 
was done (up to 600 characters); The paper should carry a structured abstract (containing not less than 200 and not more 
than 250 words), 3–6 key words (from the Medical Subject Headings [MeSH] catalogue of the Index Medicus), and the main 
text (structured in the conventional style: Background, Objectives, Material and methods, Results, Discussion, Conclusions), 
and references. In case of Reports, Letters to the Editor, Book/literature reviews, and Miscellaneous papers, some departures 
from these rules are acceptable (e.g. Summary is not to be attached). The manuscript should also provide the full, current 
address and phone number (private or workplace), or e-mail of the first author, to whom correspondence can be directed.

2. The role and participation of every co-author in preparing the manuscript should be established (next to each name, 
write the corresponding letters) according to the key referred to in § 4, p. 3.

3. The structure of summaries should follow the main text structure, except the discussion. The summary should include 
five separate parts: Background, Objectives, Material and methods, Results, and Conclusions. The summary should contain 
200 to 300 words (up to 2200 characters in total).

4. Units and abbreviations. Use metric units (SI) in the papers. As necessary, numerical values should be written with 
the accuracy of two decimal places, e.g. 7.78; however, for cases such as 7.80 the notation should be used without the zero 
– 7.8. For statistical significance, use the notation with up to three decimal places, e.g. p < 0.001 instead of p < 0.00005. 
Standard abbreviations may be used, but they must be defined in the summary and/or upon first mention in the text. Abbre-
viations shall only be applied when the term is repeatedly used and the abbreviation is to help the reader.

5. References 
1) References should only comprise the items cited in the paper, and should be indicated in the text by Arabic numerals 

in square brackets (e.g. [1], [6, 13]), numbered consecutively. This also regards the references first cited in tables or figure 
legends – they shall be given consecutive numbers, keeping it consistent with the numbering in the text. Only the most es-
sential and current publications (from last 5 years) should be cited. It is recommended to use evidence-based sources of 
medical information (journals from the Web of Science Core Collection). Avoid using conference abstracts as references, 
and unpublished observations or personal communications cannot be used as references. Article titles and descriptions of 
sources should be given in their original wording.

2) The list of references should appear at the end of the text in the order consistent with the sequence the references are 
cited in the text. If the number of authors does not exceed 3, please list all the names and initials (without dots). If there are 
more authors, list the names of the first three authors followed by the abbreviation et al. Titles of journals should be abbre-
viated according to the format used in Index Medicus, and written in italics, without punctuation marks. After the year of 
issue a semicolon should be given, after volume/year issue the number of issue in parentheses should be given, followed by 
a colon, and after page range (from-to) a full stop. In the case of non-serial publications the following order should be used: 
name of the author(s) or editor(s), name or initials, title of publication in italics, place of publication, publisher’s name, year 
of publication, or page numbers (as applicable). 

3) The style of referencing that should be strictly followed is the Vancouver System of Bibliographic referencing. Please 
note the examples for format and punctuation to follow:

a)	 Journal article
•	 Connors MM. Risk perception, risk taking and risk management among intravenous drug users: implications 

for AIDS prevention. Soc Sci Med 1992; 34(6): 591–601.
•	 Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational studies in epidemiology: a proposal for 

reporting. JAMA 2000; 283: 2008–2012.
b)	 No author specified or an organization acting as author

•	 Cancer in South Africa [editorial]. S Afr Med J 1994; 84: 15.
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•	 21st century heart solution may have a sting in the tail. BMJ 2002; 325(7357): 184.
•	 Diabetes Prevention Program Research Group. Hypertension, insulin, and proinsulin in participants with im-

paired glucose tolerance. Hypertension 2002; 40(5): 679–686.
c)	 Paper published on the Internet (e.g. from an on-line journal)

•	 Thomas S. A comparative study of the properties of twelve hydrocolloid dressings. World Wide Wounds [serial 
online] 1997 Jul [cited 3.07.1998]. Available from URL: http://www.smtl.co.uk/World-Wide-Wounds/.

d)      Library database with DOI
•	 Banach M, Juranek JK, Antczak J. Neuropatie polekowe. Fam Med Prim Care Rev 2015; 17(4): 284–288, doi: 

10.5114/fmpcr/60395 (in Polish). 
e)      Book/textbook by one or more authors

•	 Juszczyk J, Gładysz A. Diagnostyka różnicowa chorób zakaźnych. 2nd ed. Warszawa: Wydawnictwo Lekar-
skie PZWL; 1996: 12–30 (in Polish).

•	 Milner AD, Hull D. Hospital paediatrics. 3rd ed. Edinburgh: Churchill Livingstone; 1997.
f) 	 Book/textbook – joint publication edited by…

•	 Norman IJ, Redfern SJ, eds. Mental health care for elderly people. New York: Churchill Livingstone; 1996.
g)	 Book/textbook published by an institution or organization 

•	 NHS Management Executive. Purchasing intelligence. London: NHS Management Executive; 1991.
h)      Chapter within a book/textbook

•	 Krotochwil-Skrzypkowa M. Odczyny i powikłania poszczepienne. In: Dębiec B, Magdzik W, eds. Szczepienia 
ochronne. 2nd ed. Warszawa: PZWL; 1991: 76–81 (in Polish).

•	 Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. In: Sodeman WA jun, Sodeman 
WA, eds. Pathologic physiology: mechanisms of disease. Philadelphia: WB Saunders; 1974: 457–472.

i)      Dissertation
•	 Borkowski MM. Infant sleep and feeding: a  telephone survey of Hispanic Americans [dissertation]. Mount 

Pleasant (MI): Central Michigan University; 2002.
•	 Scorer R. Attitudes to dynamic psychotherapy and its supervision among consultant psychiatrists in Wales [dis-

sertation]. London: University of London; 1985.
j)	 Conference proceedings – publication edited by…

•	 Harnden P, Joffe JK, Jones WG, eds. Germ cell tumours V. Proceedings of the 5th Germ Cell Tumour Confer-
ence; 2001 Sep 13–15; Leeds, UK. New York: Springer; 2002.

k)      Paper in conference/congress proceedings
•	 Christensen S, Oppacher F. An analysis of Koza’s computational effort statistic for genetic programming. In: 

Foster JA, Lutton E, Miller J, Ryan C, Tettamanzi AG, eds. Genetic programming. EuroGP 2002: Proceedings 
of the 5th European Conference on Genetic Programming; 2002 Apr 3–5; Kinsdale, Ireland. Berlin: Springer; 
2002: 182–191.

6. The manuscript submitted for publication and the electronic declaration signed by all authors must be submitted 
by the Editorial System: http://www.editorialsystem.com/family/. Files should be prepared in MS Word – format “doc” or 
“docx”. The manuscript should be typed using double-spacing and standard Times New Roman fonts, 12-point typeface, 
left-aligned, 2.5 cm margins, without division of words at the end of the line. Page numbers should be placed in the upper 
right-hand corner. Titles of headings in tables, except for the first letter, should be written in lower case. The length of the 
manuscript (along with the references, mailing address, phone, e-mail address) should not exceed 24,500 characters for 
reviews, 14,500 characters for original papers, case reports and other materials.

7.  Figures, charts and photographs should be included in the text and, in addition, they should also be sent in 
separate files. Illustrative material should be prepared in high-resolution images and should be saved as: .tif, .jpg (mini-
mum resolution of 300 dpi) for photographs and charts from Statistica program; .ai, .psd for vector graphics or .xls and 
.ppt (open for editing) for other types of charts. Since the journal is printed in black and white, the author, when pre-
paring charts, should use the following colors: black, white, gray, and if this is not sufficient to distinguish the data, he/ 
/she should use the fill pattern (also black and white).

§ 6. Publication Malpractice Statement

If the Family Medicine & Primary Care Review editors become aware of any allegation of research misconduct 
relating to an article the journal published, the editors will seek to follow Committee on Publication Ethics (COPE)’s guide-
lines in dealing with allegations (COPE recommendations). If the journal needs to publish a correction, it will follow these 
minimum standards:

•	 publish a correction notice as soon as possible detailing changes from and citing the original publication; the cor-
rection will be on an electronic or numbered printpage included in an electronic or a print Table of Contents to 
ensure proper indexing;

•	 post a new article version with details of the changes from the original version and the date(s) on which the changes 
were made;

•	 archive all prior versions of the article and make it available to the reader on request;
•	 prominently note there are more recent versions of the article on previous electronic versions;
•	 cite to the most recent version.

§ 7. Final provisions

1. The author will receive for the correspondence one copy of the published paper free of charge; however, the authors 
are not paid any remuneration/royalties.

2. Internet. The Editorial Board of FAMILY MEDICINE & PRIMARY CARE REVIEW runs its own website (http://www.
familymedreview.org). On this page the editor publishes summaries and full texts of printed papers and important informa-
tion about the quarterly journal, including electronic versions of the Instructions.



Instruction for Authors 
Fa

m
ily

 M
ed

ic
in

e 
&

 P
ri

m
ar

y 
C

ar
e 

Re
vi

ew
 2

01
8

300

3. Payment for publishing a paper whose first author is not a member of PTMR is PLN 800 + VAT. Authors outside of 
Poland are exempt from the payment for publishing.

4. The manuscript text can be submitted only by Editorial System: http://www.editorialsystem.com/family/

5. Editorial Board contact:
FAMILY MEDICINE & PRIMARY CARE REVIEW
Bartosz J. Sapilak, MD, PhD
Katedra i Zakład Medycyny Rodzinnej
Uniwersytet Medyczny we Wrocławiu
ul. Syrokomli 1
51-141 Wrocław
Poland, Europe
Tel.: +48 71 326-68-72
Tel./fax: +48 71 325-43-41
E-mail: bartosz.sapilak@umed.wroc.pl
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