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Background 
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as a quarterly of the Military Institute of Medicine in Warsaw, Poland. 

1. "Military Physician" publishes original (experimental and clinical) 
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reviews, article (reviews) summaries from international journals 
particularly on military health service, reports on meetings and scientific 
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2. Before publication, each article is reviewed by 2 independent reviewers 
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3. ñMilitary Physicianò is indexed in the Polish Ministry of Science and 
Higher Education, number of points ï 6. 

4. With respect to the fact that unsolicited articles submitted to our Editorial 
Board are royalty-free, manuscript submission with a request for 
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receive any royalty and to transfer copyright to the Military Institute of 
Medicine. 

5. A clinical article for submission should be in accordance with the 
requirements of the Declaration of Helsinki. The chapter "Material and 
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study. In the case of using results of studies conducted by other centres, 
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acknowledgements. 
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the influence of the sponsor on the content of the publication. 

7. The Author must provide the Editorial Board with the consent of the 
image owner to use the image in an article. 
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meeting the requirements will not be published, and those considered 
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2. The number of pages of the manuscript (including tables, figures and 
references) cannot exceed 30 pages for original articles, 30 for review 
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rationalisation articles. Reports on meetings and conferences should be 
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no right margin, i.e. with the 'flag'. Authors are asked not to format the 
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and tables should be referenced in the body of the text as follows: "in 
Figure 1", "(Table 1)". The number of tables should be reduced to a 
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English in bold in the first row. Figures (including maps) and images 
should be saved in a separate file. Digital images should have a resolution 
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image delivered on paper should contain the author's last name, the title of 
the contribution, a consecutive number and a marking indicating the top of 
the image. 
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nomenclature. Abstracts, keywords and figure captions translated into 
English should be identical with the Polish version and show an 
appropriate language level. Manuscripts that do not meet the criteria will 
be sent back to the authors for revision. 
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Assessment of social demand for 

telephone helplines to provide 

support for individuals with mental 

health problems  

Ocena zapotrzebowania spoğecznego na instytucje telefon·w zaufania 
ŜwiadczŃce wsparcie osobom z problemami zdrowia psychicznego 

 Anna Nycz, Radosğaw Tworus 

Department of Psychiatry, Combat Stress and Psychotraumatology, Central Clinical Hospital of the Ministry of 
National Defence, Military Institute of Medicine in Warsaw; head: Col Radosğaw Tworus MD, PhD. 

 Abstract. Telephone helplines represent the simplest form of psychiatric and psychological telemedical assistance 
for individuals with mental health problems. The aim of the study was to assess the actual demand for psychological 
support via helplines in this group, their knowledge of such services and the relationship between the needs they 
declare and their current knowledge of the available forms of support via helplines. An anonymous survey was 
carried out between February and June 2015 that included 43 veteran patients in the Day Care Unit of the Clinic of 
Psychiatry, Combat Stress and Psychotraumatology, Central Clinical Hospital of the Ministry of National Defence, 
Military Institute of Medicine and 32 patients of the Neurotic Disorders Day Care Unit. The study revealed the 
positive attitude of the respondents to the psychological telemedicine tools, with their relatively limited knowledge of 
tool availability and low index of the use of such tools. 
Keywords: acceptance, e-Health, mental health, telephone helpline, telepsychiatry, usefulness 

 Streszczenie. Telefony zaufania naleŨŃ do najprostszej formy telemedycznej pomocy 
psychiatryczno-psychologicznej dla os·b z problemami zdrowia psychicznego. Celem pracy byğo zbadanie 
faktycznego zapotrzebowania tej grupy pacjent·w na wsparcie psychiczne w postaci telefon·w zaufania, stanu ich 
wiedzy w tym zakresie oraz zaleŨnoŜci miňdzy deklarowanym zapotrzebowaniem a aktualnym poziomem wiedzy o 
dostňpnych formach wsparcia w postaci telefon·w zaufania. Do anonimowego badania ankietowego 
przeprowadzonego w okresie od lutego do czerwca 2015 r. wğŃczono 43 weteran·w - pacjent·w Oddziağu 
Cağodobowego Kliniki Psychiatrii, Stresu Bojowego i Psychotraumatologii CSK MON WIM, oraz 32 pacjent·w 
Oddziağu Dziennego ZaburzeŒ Nerwicowych. Badanie wykazağo pozytywny stosunek respondent·w do 
wykorzystywania narzňdzi telemedycznych w psychiatrii przy stosunkowo mağej wiedzy o ich dostňpnoŜci i niskim 
wskaŦniku korzystania. 
Sğowa kluczowe: telefony zaufania, zdrowie psychiczne, telepsychiatria, e-zdrowie, przydatnoŜĺ, akceptacja 
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Introduction 
Telephone helplines for individuals with mental disorders 

are organisationally the simplest and most cost-effective 

form of telemedical psychiatric and psychological 

assistance [1]. Telepsychiatry is a relatively new concept 

in health service provision. It involves the delivery of 

mental health care services with the use of information 

technology. Reports regarding the number of innovative 

telemedical solutions implemented in recent years in this 

field of medicine suggest its rapid development in the 

future [2-5]. 
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Previous studies analysing the acceptance of 

telemedicine among patients reveal an increasing interest 

in this type of solution. A study conducted in 2008 by 

Zdrojewicz et al. [6] demonstrated that 68% of the 

surveyed people in Poland had heard about telemedicine, 

but 67% believed it was not available in Poland, and only 

42% declared a positive attitude to the opportunities 

created by this form of assistance. The results of 

ñTelemedicine in the eyes of Polesò study [7] conducted 

10 years later demonstrate a dynamic increase in trust for 

telemedical solutions. 
They indicate that, according to 67.4% of the 

respondents, the development of telemedicine in Poland 

has a beneficial effect on the lives of its citizens, and that 

over 70% accept e-health services, e.g. e-prescriptions or 

e-leaves. Patients also trust that the implementation of an 

integrated system of electronic medical records will 

improve the health care system by increasing the amount 

of time devoted only to patients. These findings are 

consistent with the statistical data regarding the 

information society in Poland. It appears that in 2017 

nearly 82% of households had at least one computer. The 

percentage of regular users, i.e. individuals using a 

computer at least once a week, continues to grow 

systematically, reaching 71.2% in 2017, i.e. 2.1% more 

than in 2016, and 10% more than in 2013. The highest 

number of computer users is found among pupils and 

students (98.8%), as well as among people aged 16-24 

years old (97.1%) [8]. In 2017, 82% of households had a 

permanent Internet connection, and nearly 78% had 

access to broadband Internet, which indicates an 

increase by 9% compared to 2013. Considering all the 

households with Internet access, 95% had broadband 

Internet [8]. This data confirms that everyday activities are 

performed remotely / via electronic routes, which may 

translate to increased popularity in e-health services, also 

in psychiatry. 
This study describes the opinions of patients with 

mental disorders regarding this form of support, and it is 

probably the first such analysis in Poland conducted 

among this type of patient. 

Aim of the study 
The aim of the study was to collect information about the 

need for telephone helplines for individuals with mental 

disorders, to determine their awareness regarding the 

currently available services of medical helplines, and to 

examine the correlations between the declared need and 

the present level of awareness. The study was designed 

as a pilot study, and its results are expected to inspire 

further research in this field, i.e. starting a helpline for 

individuals with mental health problems. 

Materials and methods 
The study involved 2 groups of patients. The first group 

comprised veterans of Polish Military Contingents (PMC) 

hospitalised in the Department of Psychiatry, Combat 

Stress and Psychotraumatology of the Central Clinical 

Hospital of the National Ministry of Defence, Military 

Institute of Medicine (N = 43). The second group 

comprised non-soldier patients of the Neurotic Disorders 

Therapy Day Unit at the Central Clinical Hospital of the 

National Ministry of Defence, Military Institute of Medicine 

(N = 32). The control group comprised parents and 

guardians of the patients treated in one of childrenôs 

hospitals in Warsaw (N = 35). The choice of the control 

group was deliberate: we intended to find young people, 

potentially in good somatic and mental health, in the 

period of maximum activity, but also confronting a health 

problem ï in this case regarding the health of a child. The 

study was conducted using an original survey 

questionnaire about helplines and other indirect forms of 

specialist assistance for people with mental health 

problems (Fig. 1). The questionnaire comprised 10 short 

questions regarding the actual need for telemedical 

psychiatric services provided via helplines, the 

respondentsô awareness of the working helplines offering 

assistance to individuals with mental health problems, the 

most common barriers that prevent use of helplines, and 

the principal motivators. All participants were anonymous 

and took part in the study on a voluntary basis. The study 

was conducted between February and September 2015. 

Results 
To ensure clarity and to facilitate the analysis, the results 

are presented in detail in figures 2-11. The outcomes are 

presented as aggregated data, i.e. responses such as: 

ñdefinitely yesò and ñrather yesò, ñdefinitely noò and ñrather 

noò, ñvery much neededò and ñusefulò were included in the 

same categories. 
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Questionnaire 

1. In your opinion, are helplines for people with 

mental health problems: 
a) very much needed 
b) useful 
c) unnecessary 

2. Have you ever used any helpline? 
a) multiple times 
b) once 
c) never 

3. Would you recommend calling a helpline for 

people close to you with mental health problems? 
a) definitely yes 
b) rather yes 
c) rather no 
d) definitely no 

4. Would you call a helpline if you had problems 

with your mental health? 
a) definitely yes 
b) rather yes 
c) rather no 
d) definitely no 

5. Do you know any helplines offering mental health 

support? (Please list all the names of helplines, 

especially those dedicated to mental health)  
 .................................................................................  

 .................................................................................  

 .................................................................................  

 .................................................................................  

6. In your opinion, is the number of helplines 

available in Poland: 
a) excessive 
b) sufficient 
c) definitely insufficient 

 

7. What would be your main motivator to call a 

helpline? (Please mark 1 answer) 
a) Helplines are operated by experts and 

professionals  they offer professional help. 
b) It would be easier to talk about my problems with a 

stranger who cannot recognise me. 
c) Helplines provide assistance without waiting lists. 
d) Assistance via a helpline is offered immediately, 

practically as soon as the call is connected. 

8. What would be the main barrier for you to call a 

helpline? (Please mark 1 answer) 
a) Talking to a consultant on the phone will never be 

equivalent to a face-to-face conversation in a doctorôs 

office. 
b) I do not know who the person on the other end is 

and whether they are trustworthy. 
c) Iôm afraid my close ones might find out about the 

call. 
d) I have no faith in assistance offered via helplines. 
e) Iôm afraid the cost of the call will be high. 
f) There is no central register of helplines available, or 

for the scope of services provided by them. 

9. If there were a commonly accessible register of 

free helplines, would you use it? 
a) Yes 
b) No 

10. If there were a commonly accessible register of 

paid helplines, would you use it? 
c) Yes 
d) No 

 

Figure 1. Survey on telephone helplines and other indirect forms of specialist assistance for individuals with mental 

health problems 
Rycina 1. Ankieta dotyczŃca telefon·w zaufania i innych niebezpoŜrednich form pomocy specjalistycznej dla os·b z 

problemami zdrowia psychicznego 

 

 
- 97.7% of veterans (N = 42), 100% of day unit 

patients (N = 32) and 85.7% of control group participants 

(N=30) declared helplines are very much needed and 

useful (Fig. 2). 
- 95.3% of veterans (N = 41), 81.3% of day unit 

patients (N = 26) and 82.9% of control group participants 

never used this form of mental health support (Fig. 3). 

- 93% of veterans (N = 40), 81.3% of day unit patients 

(N = 26) and 74.3% of control group participants (N = 26) 

would recommend a helpline to their close ones (Fig. 4). 
- In answering the question: ñWould you call a helpline 

if you had mental health problems?ò, 76.7% of veterans 

(N = 33), 59.4% of day unit patients (N = 19) and 80% of 

control group participants (N = 28) offered positive 

responses (Fig. 5). 
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- 11.6% of veterans (N = 5), 40.6% of day unit patients 

(N = 13) and 42.9% of control group participants (N = 15) 

confirmed the awareness of at least one helpline offering 

mental health support (Fig. 6). 
- Regarding the number of helplines available in 

Poland, 67.4% of veterans (N = 29) and 53% of day unit 

patients (N = 17) considered it sufficient, whereas 51% of 

control group participants (N = 18) declared it was 

insufficient (Fig. 7). 
- According to the veterans and control group 

participants the greatest advantage of this form of support 

was the anonymity of the consultant ï 44% (N = 19) and 

40% (N = 14) of the respondents, respectively ï whereas 

according to 50% (N = 16) of day unit patients the 

greatest asset was the professional character of the help 

offered (Fig. 8). 
- In all three groups the greatest barrier to using 

helplines was the belief that a phone conversation cannot 

be an equivalent of a traditional visit to a doctorôs office; 

this was true according to 32.5% of veterans (N = 14), 

46.9% of day unit patients (N = 15) and 28.6% of control 

group participants (N = 10) (Fig. 9). 
- With regard to the fee for helpline calls, 67.4% of 

veterans (N = 29), 78% of day unit patients (N = 25) and 

82.9% of control group participants (N = 29) declared a 

willingness to use free helplines (Fig. 10). 
- 53.5% of veterans (N = 23), 56% of day unit patients 

(N = 18) and 45.7% of control group participants (N = 16) 

would be willing to call a paid helpline (Fig. 11). 
 

Discussion 
The results of the study clearly confirmed that in the time 

of global digitalisation the development of telemedicine, 

including telepsychiatry, is not only needed, but 

necessary. In both groups of patients, as well as in the 

control group, the dominant belief is that helplines are a 

useful tool offering support to individuals with mental 

health problems.  
 

 

In your opinion, are helplines for people  

with mental health problems: 

 

 very much 

needed useful unnecessary I have no 

opinion 
Â veterans 23 19 1 0 
Â day unit patients 15 17 0 0 
Â control group 20 10 4 1 

Figure 2. Opinion on usefulness of telephone helplines 

Rycina 2. Opinia dotyczŃca przydatnoŜci telefon·w zaufania  

 

 
Have you ever used any helpline? 

 

 Multiple times Once Never 

Â veterans 1 1 41 
Â day unit patients 0 6 26 
Â control group 4 2 29 

Figure 3. Use of telephone helplines 

Rycina 3. Korzystanie z telefon·w zaufania 
 

 
Would you recommend calling a helpline for people  

close to you with mental health problems? 

 

 Definitely yes Rather yes Rather no Definitely no 
Â veterans 14 26 3 0 
Â day unit patients 9 17 6 0 
Â control group 14 12 7 2 

Figure 4. Readiness to recommend telephone helpline to family and 

friends 

Rycina 4. GotowoŜĺ do polecenia telefonu zaufania bliskim 
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Would you call a helpline if you had problems  

with your mental health? 

 
 Definitely yes Rather yes Rather no Definitely no 

Â veterans 11 22 8 2 
Â day unit patients 7 12 13 0 
Â control group 10 18 6 1 

Figure 5. Attitude to using telephone helplines 

Rycina 5. Nastawienie do korzystania z telefonu zaufania 
 

 

Do you know any helplines  

offering mental health support? 

 
 

Awareness of at least one 

helpline 
No knowledge of helplines 

Â veterans 5 38. 
Â day unit patients 13 19 
Â control group 15 20 

Figure 6. Knowledge of mental health telephone helplines 

Rycina 6. ZnajomoŜĺ telefon·w zaufania o tematyce zdrowia 

psychicznego 
 

 

In your opinion, is the number  

of helplines available in Poland: 

 
 Excessive Sufficient 

Definitely 

insufficient 
No answer 

Â veterans 2 29 11 1 
Â day unit patients 0 17 11 4 
Â control group 2 11 18 4 

Figure 7. Opinion on the number of telephone helplines in Poland 

Rycina 7. Opinia dotyczŃca liczby telefon·w zaufania w Polsce 

 

What would be your main motivator  

to call a helpline? 

 

 

Receiving 

professional 

help 

Anonymity of 

the 

consultant 

Avoiding 

waiting 

lists 

Immediate 

assistance 
No answer 

Â veterans 16 19 5 3 0 
Â day unit patients 16 5 6 4 1 
Â control group 7 14 7 6 1 

Figure 8. Main reasons for using telephone helplines  

Rycina 8. Gğ·wne powody korzystania z telefon·w zaufania 
 

 
What would be the main barrier  

for you to call a helpline? 
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Â veterans 14 10 4 2 2 10 0 
Â day unit patients 15 6 1 2 1 7 0 
Â control group 10 4 2 6 2 10 1 

Figure 9. Main barriers preventing from using telephone helplines 

Rycina 9. Gğ·wne bariery korzystania z telefon·w zaufania 

 
The positive opinion about the usefulness of helplines 

is associated with the trust of different groups in this form 

of assistance. This trust is reflected in the opinion of the 

majority of respondents (>75%) that they would be willing 

to call helplines to seek mental health support and would 

recommend this form of help to their close ones. Day unit 

patients provided different answers: 100% of them 

considered helplines to be useful; however, less than 

60% would call a helpline. This result should not be 

treated as distrust in helplines, but rather as the attitude of 

this group of patients, whose declared needs may differ 

from the actual use of helplines. 
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If there were a general Polish register  

of free helplines, would you use it? 

 
 Yes No No answer 

Â veterans 29 13 1 
Â day unit patients 25 6 1 
Â control group 29 6 0 
Figure 10. Readiness to use free telephone helplines 

Rycina 10. GotowoŜĺ do korzystania z bezpğatnych telefon·w zaufania 
 

If there were a general Polish register  

of paid helplines, would you use it? 

 
 Yes No No answer 

Â veterans 23 18 2 
Â day unit patients 18 13 1 
Â control group 16 19 0 
Figure 11. Readiness to use paid telephone helplines 

Rycina 11. GotowoŜĺ do korzystania z pğatnych telefon·w zaufania 

 
 

Interestingly, despite the declared positive attitude to 

the use of helplines, the respondentsô awareness of the 

currently available helplines is low. Over 88% veterans do 

not know of any mental health helplines. 41% of day unit 

patients and 43% of respondents from the control group 

knew at least one helpline. The most common one was 

Blue Line, and occasionally helplines for individuals with 

dependencies. It is surprising, as according to studies by 

Jurczak A. et al. [9], nearly 60% of respondents were 

familiar with the concept of e-health. It should also be 

emphasised that despite the growing social approval for 

telemedical tools, including helplines, and the declared 

willingness to use them in emotional crises, most study 

participants never call a helpline. 
The dominant view in the analysed groups is that the 

number of helplines available in the medical service 

market is sufficient. 67% of veterans and 53% of day unit 

patients were of that opinion. 51% of respondents in the 

control group claimed the number was too low. These 

findings are inconsistent with the data regarding the study 

participantsô awareness of the helplines available in 

Poland. This raises the question: on what basis did the 

respondents base their opinions regarding the number of 

helplines? It may be suspected that the responses were 

random or intuitive, unsupported by any actual 

knowledge. 
The principal motivation of the study participants to 

use a helpline is the anonymity of the consultant. Talking 

about difficult matters is often easier if the other person is 

not involved emotionally, as then patients may discuss 

problems they may not reveal to close ones, due to the 

fear of rejection. It should also be stressed that according 

to respondents in all three groups the lowest motivator is 

avoiding the waiting list system and the speed of 

assistance, provided practically at the moment of the call. 

This is surprising, as the prevailing opinion is that access 

to health care, especially regarding health, is generally 

limited, both due to long waiting lists, the need for early 

registration, and often a lack of psychiatric care 

institutions near the patientôs place of residence. The 

main barrier mentioned by the respondents was their 

conviction that even the best conversation over the phone 

cannot substitute a traditional visit to a doctorôs office. 

This may be due to the fact that the doctor-patient / 

therapist-patient relationship in psychiatric care is 

complex, and based on mutual trust. Although in many 

areas of medicine the quality of the specialist-patient 

relationship does not have to directly impact the 

consultation quality (e.g. a visit at the dentist), in the case 

of people in difficult life situations, who are psychically 

unstable, a lack of contact may greatly affect the 

therapeutic process. 
The analysis of the effect of helpline fees 

demonstrates that respondents would be more willing to 

use free of charge helplines, which is understandable. 

However, considering the high rate of positive responses 

regarding the use of paid helplines, the financial question 

does not seem to be the decisive matter. It may be 

assumed that when a mental health problem occurs, the 

decisive factor would not be the price, but trust in this form 

of support. 
The results obtained from the group of veterans are 

noteworthy. Although this was not the aim of the study, 

the outcomes for this group should be discussed 

separately. These are the individuals who most frequently 

declared the need for psychiatric helplines, and would 

recommend using this form of assistance to their close 

ones. Interestingly, this is the group where the awareness 

of existing helplines is the lowest, and the willingness to 

use telepsychiatric support in case of mental health 

problem is relatively limited, despite the emphasised 

benefit of anonymous assistance. 
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Conclusions 
Â The declared social need for helplines offering 

assistance to individuals with mental health problems 

is high, although the awareness of their availability is 

low. 
Â Starting an anonymous intervention helpline for 

individuals with mental health problems would be 

justified, especially to help veterans of foreign 

missions. 
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Analysis of environmental risk factors 

and health problems in PMC 
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Analiza zagroŨeŒ Ŝrodowiskowych oraz problem·w zdrowotnych 

personelu PKW Afganistan 
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 Abstract. The article presents the characteristics of environmental risk factors and health problems in the personnel 
of the Polish Military Contingent (PMC) deployed as part of operation Resolute Support Mission in Afghanistan. The 
retrospective analysis was based on the GIDEON database and medical records of soldiers and employees of the 
Polish Ministry of National Defence who had performed mandated tasks during four 6-month rotations of the 
contingents (n=250-330) between 2017 and 2018. The intensity indexes of PMC Afghanistan were 37-39 cases/100 
patients/month. The most common health problems in the analysed group included upper respiratory tract infections 
(9-13 cases/100 patients/month), musculoskeletal injuries/diseases (6-7/100/month), gastrointestinal diseases 
(4-6/100/month) and dermatoses (5-6/100/month). Health problems occurring in PMC personnel were connected 
with the effects of environmental conditions and neglecting the rules of health prophylaxis. The greatest 
epidemiological hazard for participants of military operation in Afghanistan are infectious and parasitic diseases of 
the gastrointestinal tract, malaria, leishmaniasis and Crimean-Congo haemorrhagic fever. 
Key words: Afghanistan, environmental hazards, health problems, Polish Military Contingent 

 Streszczenie. Cel. W pracy przedstawiono charakterystykň zagroŨeŒ Ŝrodowiskowych oraz problem·w 
zdrowotnych personelu Polskiego Kontyngentu Wojskowego (PKW) biorŃcego udziağ w operacji Resolute Support 
Mission w Afganistanie. Materiağ i metody. Analiza retrospektywna zostağa oparta na bazie danych GIDEON oraz 
dokumentacji medycznej Ũoğnierzy i pracownik·w resortu obrony narodowej wykonujŃcych zadania mandatowe w 
czterech 6-miesiňcznych zmianach rotacyjnych kontyngent·w (n = 250-330) w latach 2017-2018. Wyniki. WskaŦniki 
natňŨenia zachorowaŒ personelu PKW Afganistan wynosiğy 37-39 przypadk·w/100 pacjent·w/miesiŃc. Do 
najczňŜciej zgğaszanych problem·w zdrowotnych naleŨağy stany zapalne g·rnych dr·g oddechowych (9-13 
przypadk·w/100 pacjent·w/miesiŃc), urazy i choroby narzŃdu ruchu (6-7/100/miesiŃc), choroby ukğadu 
pokarmowego (4-6/100/miesiŃc) oraz zmiany sk·rne (5-6/100/miesiŃc). Wnioski. Zachorowania personelu PKW 
byğy zwiŃzane z dziağaniem czynnik·w Ŝrodowiskowych oraz brakiem przestrzegania zasad profilaktyki zdrowotnej. 
Najwiňkszym zagroŨeniem epidemiologicznym dla uczestnik·w operacji wojskowej w Afganistanie sŃ zakaŦne i 
pasoŨytnicze choroby przewodu pokarmowego, malaria, leiszmanioza oraz krymsko-kongijska gorŃczka 
krwotoczna. 
Sğowa kluczowe: Afganistan, Polski Kontyngent Wojskowy, problemy zdrowotne, zagroŨenia Ŝrodowiskowe 
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Introduction 
The Polish Military Contingent (PMC) was formed by a 

decision of the President of the Republic of Poland, under 

the Act on the principles of the use or stay of Polish armed 

forces outside the country (Journal of Laws of 2014, item 

1510), as part of Resolute Support Mission in the 

Republic of Afghanistan. The main PMC Afghanistan 

force, numbering over 300 soldiers and military 

employees, stationed in the provinces of Parwan, Kabul, 

Nangarhar and Kandahar, perform advisory mandatory 

mailto:kkorzeniewski@wim.mil.pl
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tasks (offering counselling and training to the Afghan 

security forces) [1]. 

Aim of the study 
The aim of the study was to present the environmental 

hazards and health problems of the personnel of PMC 

Afghanistan in Central Asia. 

Material and methods 
The retrospective analysis was based on the GIDEON 

epidemiological database and medical records of the 

soldiers and employees of the Ministry of National 

Defence treated in the outpatient clinic of PMC 

Afghanistan (Bagram Airfield military base in the Parwan 

Province, 60 km north of Kabul) who were performing 

mandatory tasks during four 6-month rotations (n = 

250-330) in the years 2017-2018. The morbidity profile 

was assessed using the records documenting visits of the 

personnel treated in the analysed period. The 

calculations were based on the structure index and 

intensity index per 100 patients. The main diagnoses of 

diseases and injuries were analysed according to the 

ICD-10 classification of diseases and health problems: 

diseases of the respiratory system, circulatory system, 

gastrointestinal system, musculoskeletal system, skin, 

nervous system, genitourinary system, eye and ear, 

mental and behavioural disorders, infectious and parasitic 

diseases, and injuries. Specific diagnoses were analysed 

following the same classification. The intensity index was 

calculated based on the number of initial visits due to 

certain disorders or injuries (including follow-up visits due 

to the same disease, taking place within 2 weeks) used as 

a numerator, and the total number of patients in the 

analysed period (n = 250) as a denominator, multiplied by 

C = 10
k
 (k = 0, 1, 2, 3...; in the statistical analysis k = 2 was 

used). This index was used to determine the incidence of 

disorders and injuries per 100 patients in a given 

population. The calculations were performed with 

STATISTICA PL software. 

Environmental conditions in Afghanistan 
Afghanistan, with an area of 652,230 km

2
, is a landlocked 

country in Central Asia, without access to the sea. It is 

bordered by Pakistan (2429 km), China (76 km), 

Tajikistan (1206 km), Turkmenistan (744 km), Uzbekistan 

(137 km) and Iran (936 km). 80% of the country is 

covered by mountains (the highest point is Noshaq 7492 

m a.s.l. in the Hindu Kush range) and plateaus, with a 

subtropical, continental, dry climate (high daily and 

annual temperature amplitudes; maximum temperature of 

38-43ÁC in July, minimum temperature of -30ÁC in 

January). In eastern Afghanistan (Laghman and 

Nangarhar provinces) the climate is subtropical, 

continental, with monsoons (high humidity and 

temperature exceeding 45ÁC in the summer). Dust storms 

are frequent. From June to September, a constant 

northern wind, called the wind of 120 days (seistan), is 

observed. 

Health risks in Afghanistan  

Food-borne diseases 
According to data from the Geo-Sentinel Surveillance 

Network, the prevalence of infectious and invasive 

gastrointestinal diseases in South-East Asia is the 

highest in the world. Studies conducted in 2012-2014 by 

the Institute of Epidemiology and Tropical Medicine of the 

Military Institute of Medicine demonstrated enteral 

parasitic infestation in the Afghan population (Afghan 

National Army, patients of the Ghazni Provincial Hospital, 

school students in the Ghazni Province, and patients of 

the Korean Hospital at Bagram Airfield) of 36-45% [4, 5]. 
Since 2014, the number of new cases of cholera has 

been increasing considerably in Afghanistan. Low 

sanitary standards regarding food and nutrition among 

the local population, and water contamination with 

excrement contribute to the spread of the disease. New 

cases are reported in the provinces of Badakshan, 

Baghlan, Balkh, Bamyan, Helmand, Herat, Kabul, 

Kandahar, Kapisa, Kunduz, Logar, Nangarhar, Uruzgan 

and Zabul. In 2015, over 58 cases were detected in 

Afghanistan [6]. It is still one of two countries in the world 

(with Pakistan) where new cases of poliomyelitis are 

observed. The infection spreads via the gastrointestinal 

route and through droplet spread, by contact with an 

infected individual or with objects contaminated with 

faeces or secretions from the throat. For over two 

decades the World Health Organisation has been making 

efforts to eradicate poliomyelitis; however, eliminating the 

transmission of the diseases in Afghanistan and Pakistan, 

together with prevention of infection spread to other 

countries, are prerequisites for achieving this goal. In 

2018, 21 new cases were reported in Afghanistan, mainly 

in the Kandahar, Helmand and Kunar provinces [7]. 
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Figure 1. Malaria risk stratification by district in Afghanistan [8] 

Rycina 1. Ryzyko zachorowaŒ na malariň w poszczeg·lnych prowincjach Afganistanu [8] 

 

 

Transmissible diseases 
Malaria is endemic to Afghanistan in areas located above 

2500 m a.s.l. The disease is transmitted from early April 

to late November. The aetiological factor is Plasmodium 

vivax (80-95% of cases) and P. falciparum (5-20% of 

cases). The risk of infection in Afghanistan (approx. 30 

thousand cases annually) is estimated at four levels (Fig. 

1) [8.9]. 
In Afghanistan, the incidence of leishmaniasis (a 

disease caused by Leishmania, parasites, transmitted by 

Phlebotomus sandflies; 113-226 thousand cases 

annually). The main endemic foci of the disease are found 

in the provinces of Kabul, Parwan, Kandahar, Kunduz, 

Balkh, Badakshshan and Herat [10]. 
Crimean-Congo haemorrhagic fever (CCHF) is a 

particularly dangerous infectious disease of this region, 

associated with high mortality rates (up to 15-40%) Its 

vectors are Hyalomma ticks, bird parasites that may 

transmit the infection to humans. Another route of 

transmission is through droplet spread and direct contact 

with the infectious material (meat and body fluids of sick 

animals). In 2017, 237 new cases (including 41 deaths) 

were reported in 27 Afghan provinces, including 71 cases 

(13 deaths) in Kabul. In 2018, the incidence increased 

further to 455 cases (including 56 deaths), found in most 

provinces [11]. 

Results 
The diseases most frequently reported among the 

personnel of PMC Afghanistan included upper respiratory 

inflammations, injuries and musculoskeletal diseases, 

acute gastroenteritis, and purulent and allergenic skin 

lesions. The infection rate among the personnel of PMC 

Afghanistan between January and December 2017 was 

39 cases / 100 patients / month. The most commonly 

reported health problems included: 
Â respiratory system diseases: 9 cases / 100 patients / 

month, 
Â musculoskeletal diseases: 7 cases / 100 patients / 

month, 
Â gastrointestinal diseases: 6 cases / 100 patients / 

month, 
Â skin diseases: 6 cases / 100 patients / month (Fig. 2, 

Table 1). 
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Figure 2. Morbidity in PMC Afghanistan personnel in the period January-December 2017 

Rycina 2. ZachorowalnoŜĺ personelu PKW Afganistan w okresie I-XII 2017 r. 
 
 
 

Table 1. Morbidity in PMC Afghanistan personnel in the period January-December 2017 

Tabela 1. ZachorowalnoŝĻ personelu PKW Afganistan w okresie I-XII 2017 r. 

Code  disease / month I II III IV V VI VII VIII IX X XI XII Total 

A Respiratory system diseases 39 32 24 10 13 17 6 10 24 24 11 49 259 

B Cardiovascular diseases  13 42 12 8    1 2  11 89 

C Gastrointestinal diseases 24 16 16 15 21 19 7 20 7 19 4 3 171 

D Dental and periodontium diseases 2. 1 2 1 5 1 4 3  2 3 7 31 

E Musculoskeletal diseases 23 17 26 24 25 19 19 21 11 18 5 11 219 

F Skin diseases 29 12 9 17 13 14 13 9 10 21 5 18 170 

G Nervous system diseases 3 10 1 12 2 5  16 16 23 2 5 95 

H Genitourinary diseases 1 1 2  1 2 1 1 1 2 1 2 15 

I Eye diseases 4 3 2 1 7 5 1 1 1 1  5 31 

J Ear diseases 2  2  4 3  1  3  4 19 

K Mental disorders 1 1           2 

L1 Infectious diseases of gastrointestinal tract              

L2 Other infectious diseases              

M1 Parasitic diseases of gastrointestinal tract     11  9    18  38* 

M2 Other parasitic diseases              

N Combat injuries              

O Non-combat injuries 11 1 3 2 3   3  1  4 28 

P Other diseases not classified above 1    1 1   2   13 18 

 TOTAL 140 107 129 94 114 86 60 85 73 116 49 132 1185 

R Other prophylactic measures, medical advice 25 19 86 27 9 204 22 14 43 28 11 71 559 

S Vaccinations 31 6 36 21 29 70 16 204 102 52 26 15 608 

38* ï intestinal parasitic infestations; screening conducted by the Military Institute of Medicine 
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Figure 3. Morbidity in PMC Afghanistan personnel in the period January-December 2018 

Rycina 3. ZachorowalnoŜĺ personelu PKW Afganistan w okresie I-XII 2018 r. 
 

Table 2. Morbidity in PMC Afghanistan personnel in the period January-December 2018 

Tabela 2. ZachorowalnoŝĻ personelu PKW Afganistan w okresie I-XII.2018 r. 

Code  disease / month I II III IV V VI VII VIII IX X XI XII Total 

A Respiratory system diseases 29 48 5 10 14 21 14 17 27 51 91 138 465 

B Cardiovascular diseases 11 4 1 4 4  2 3 5 3  5 42 

C Gastrointestinal diseases 6 5 2 14 9 32 7 19 8 15 7 15 139 

D Dental and periodontium diseases 6 2 2 3 3 2 1 7 5   12 43 

E Musculoskeletal diseases 11 26 15 9 12 16 19 20 29 21 18 34 230 

F Skin diseases 5 8 1 12 17 35 25 27 20 13 14 3 180 

G Nervous system diseases    11 4  1 3 1 1 4 2 27 

H Genitourinary diseases   1    1 1  2 3 3 11 

I Eye diseases 2 2 1  1 8 4 8 7 6 4 2 45 

J Ear diseases  2 1 2 1 1 2   1   10 

K Mental disorders     3 1 3   1 2  10 

L1 Infectious diseases of gastrointestinal tract              

L2 Other infectious diseases              

M1 Parasitic diseases of gastrointestinal tract     19    1  23  43* 

M2 Other parasitic diseases        1 1    2*** 

N Combat injuries              

O Non-combat injuries 6  3 7 3 6 3 2 1 3  3 37 

P Other diseases not classified above 7 5 3 4 3 7 1 9 10 6 1 2 58 

 TOTAL 83 102 35 76 93 129 83 117 115 123 167 219 1342 

R Other prophylactic measures, medical 

advice 

35 47 24 12 28 193 152 289 21 58 75 165 1099 

S Vaccinations 65 114 123 155 75 162 271 126 167 98 66 16 1438 

43* ï intestinal parasitic infestations; screening conducted by the Military Institute of Medicine 

2** - malaria (TB Gamberi) 
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The infection rate among the personnel of PMC 

Afghanistan between January and December 2018 was 

37 cases / 100 patients / month. The most commonly 

reported health problems included: 
Â respiratory system diseases: 13 cases / 100 patients / 

month, 
Â musculoskeletal diseases: 6 cases / 100 patients / 

month, 
Â skin diseases: 5 cases / 100 patients / month, 
Â parasitic diseases of gastrointestinal tract: 4 cases / 

100 patients / month (Fig. 3, Table 2). 
 

Gastrointestinal diseases 
In the analysed period, 38 infections (2017) and 43 

infections (2018) with intestinal parasites 

(nemathelminthes, platyhelminthes and protozoa) were 

detected among the personnel of PMC Afghanistan. 

Acute gastroenteritis was also reported (diarrhoea, 

abdominal pain; 4-6 cases / 100 patients / month). Due to 

a likely risk of spreading carbapenemase-producing or 

P-lactamase producing intestinal bacilli and 

vancomycin-resistant enterococci (commonly found in the 

population of Central-Southern Asia) to Poland by the 

personnel of the PMC Afghanistan, which would 

contribute to the development of drug-resistance in 

Poland, the Military Institute of Medicine introduced 

diagnostics of alert pathogens (CPE, ESBL, VRE) among 

Polish soldiers stationed in Afghanistan, to be performed 

in the years 2019-2021. 

Malaria 
In 2018, two members of the 7th rotation of the PMC 

Afghanistan, stationed in TB Gamberi, were diagnosed 

with malaria infection. Both soldiers received targeted 

treatment in the base, according to the diagnosis 

(Plasmodium vivax infection). The risk of malaria is 

present in all the regions where PMC Afghanistan 

soldiers are stationed above an altitude of 2500 m a.s.l.; 

the risk is high in the Laghman and Nangarhar provinces, 

it is moderate in the Kandahar and Kabul provinces, and 

low in the Parwan Province. All soldiers and civil 

employees of the PMC Afghanistan must receive 

antimalarial chemoprophylaxis from April to November, 

1-2 days before entering a region endemic to malaria, 

daily during the stay, and for 7 days after the return from 

the endemic region to Poland (1 tablet per day with a 

meal, at the same time of day). Before the end of 

service/work, in the last week of their stay in the operation 

theatre, every PMC member receives an 

immunochromatographic peripheral blood test (Malaria 

Test Ag P.f./Pan). 

Immunoprophylaxis 
The records of preventive vaccinations in PMC 

Afghanistan are only on paper (vaccination forms are 

completed by the personnel of the PMC Medical Support 

Group, and sent to the Epidemiological Response Centre 

of the Armed Forces in Warsaw, the unit responsible for 

keeping the Central Vaccination Register of the Polish 

Army). Based on the analysis of data from the vaccination 

cards of the soldiers deployed abroad, the level of 

immunoprophylaxis in the Polish Armed Forces is still 

quite low. The immunisation cycles are incomplete or 

repeated; the vaccination cards are not monitored in the 

military units for the date of the next immunisation (30% of 

the personnel of PMC Afghanistan deployed for service in 

this theatre of operations have no records of vaccinations, 

and in the case of another 70%, the documentation of 

vaccinations in the on-line military record system is 

incomplete; only 30% of the personnel of PMC is 

deployed abroad with a complete immunisation cycle or 

completes it within the first 2 months of their stay in the 

theatre of operations, whereas 70% of the personnel of 

PMC need to have their vaccinations completed or 

restarted, according to the schedule). Additional 

documentation introduced in 2018 for the entire 

personnel of PMC Afghanistan, in the form of tables 

containing standard vaccinations, booster vaccinations 

and revaccinations already administered and planned for 

the future, as well as adjustment of incorrect vaccinations 

performed in the past, made it possible to ensure 

complete vaccination of the entire personnel of the PMC 

during the 7th and 8th rotations (a significant increase in 

the number of vaccinations: 608 in 2017 vs 1438 in 2018). 

Conclusions 
Morbidity in the PMC Afghanistan personnel is associated 

primarily with environmental factors (high and low 

temperatures, high solar exposure, wind, dust, local 

fauna, endemic infectious and invasive diseases), and 

ignoring the principles of health prophylaxis. The greatest 

epidemiological hazard for the participants of the 

Resolute Support Mission in Afghanistan are infectious 

and parasitic diseases of the gastrointestinal tract, 

malaria, leishmaniasis and Crimean-Congo 

haemorrhagic fever. 
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 Abstract. In many cases of hematopoietic and lymphatic system disease, stem cell transplantation may be the most 
effective method of medical treatment. This study included thirty-one patients treated in the Haematology 
Department and the Bone Marrow Transplantation Centre (OPS) at the Central Clinical Hospital of the Military 
Institute of Medicine in Warsaw in 2018 and 2019. The study was based on two questionnaires for the patients, 
prepared for this purpose, the first completed on admission to the centre and the second prior to leaving. 
Key words: expectation of treatment efficacy, hematologic diseases, stem cell transplantation, treatment 
assessment 

 Streszczenie. W wielu przypadkach chor·b ukğadu krwiotw·rczego oraz chğonnego przeszczepienie kom·rek 
macierzystych moŨe byĺ najbardziej skutecznŃ metodŃ leczenia. Prezentowane badania objňğy 31 pacjent·w 
leczonych w Klinice Hematologii i OŜrodku Przeszczepiania Szpiku (OPS) w CSKWIM w Warszawie wiatach 
2018-2019. Badania zostağy przeprowadzone indywidualnie za pomocŃ skonstruowanego w tym celu 
kwestionariusza. Przeprowadzono je dwukrotnie: przy przyjňciu do oŜrodka oraz przed wypisaniem do domu. 
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Introduction 
The therapeutic process in patients with neoplasms of the 

haematopoietic or lymphatic system often prepares them 

for the most effective, final stage of their treatment: 

transplantation of stem cells. Haematopoietic stem cell 

transplantation is becoming an increasingly popular 

treatment option in haematological diseases, but only for 

life-threatening situations. The risk of failure increases in 

patients in poor general health prior to the procedure. The 

important quality of stem cells is their ability to preserve 

all their properties during division, and to create 

functional, mature blood cells. Their principal 

characteristics include self-renewal, which enables 

tissues such as bone marrow to preserve an appropriate 

number of stem cells for haematopoiesis. Therefore, the 

production of mature blood cells is adjusted to the 

requirements of the organism. The aim of transplantation 

is complete recovery from the disease, with the exception 

of neoplasms originating from plasma cells, e.g. multiple 

myeloma, where the goal of transplantation is to prolong 

survival, not cure the disease [1]. In Poland bone marrow 

transplantation is presently performed in 17 centres, 

usually with haematology or paediatric haematology 

departments. The largest bone marrow transplantation 
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centres are in Katowice, Wrocğaw, Warsaw, PoznaŒ, 

Lublin, GdaŒsk and Krakow, which perform 

approximately 800 procedures annually, including 500 

autologous and 300 allogeneic transplantations. Each 

year approximately 17 thousand allotransplantations and 

30 thousand autotransplantations are performed across 

the world. Recently, the number of allotransplantations 

from unrelated donors has been growing [2]. The number 

of procedures performed in Poland has also been 

increasing for a number of years. Unfortunately, 

compared to other EU countries, the situation is still not 

satisfactory. Despite many actions and social campaigns, 

we cannot attract enough organ or stem cell donors [3]. 
Apart from somatic contraindications (e.g. 

insufficiency of any organ), there are also 

psychological contraindications for the procedure. 

The most common ones include:  

Â low motivation resulting in poor co-operation with the 

therapeutic team, 
Â adaptation problems (several weeks of isolation), 
Â mental disorders or a major personality disorder. 
The scope of the patientôs ability, reaction to the 

diagnosis and course of treatment of the neoplastic 

disease depend on numerous factors, including: 
Â general somatic condition, existing conditions, 
Â current mental status, level of emotional maturity, 
Â patientôs age, previous experiences and trauma, 
Â disease stage, available treatment options, 
Â general knowledge and beliefs and expectations 

associated with the disease and its therapy, 
Â relationship with close ones, as well as the support 

they can offer, 
Â relationship and co-operation with the therapeutic 

team, 
Â the developed and currently used coping strategies. 

Haematological disease affects every part of the 

body (vs kidney cancer = I am healthy, only my kidney 

has a disease...). The most common mental states we 

witness in the haematology department and the bone 

marrow transplantation centre include: 
Â fear of therapy, pain, loneliness and death (a 

30-year-old patient asks: ñIs this my last autumn?ò; a 

56-year-old patient asks: ñDid you come to prepare 

me for death?ò), 
Â dependence on the family and medical personnel 

(quality of life, quality of disease, quality of dying), 
Â fear of becoming unattractive (loss of hair, skin 

lesions), fear of infertility, 
Â distorted self-image, new identity in the familial, 

professional, social and personal dimension (not a 

father/mother, daughter/son, colleague, specialist, 

friend any more, but a severely or terminally ill 

patient), 
Â a complete change of the system of values: life and 

health replace dreams, plans, carrier, trips, hobbies; 

what is the relevance of a pay raise or increased 

pension compared to the current threat? 
Â disturbed relationship with close ones (limitations due 

to the disease, hospitalisations, usually increasingly 

frequent and long), 
Â weakness, fatigue and limited independence in the 

physical dimension, 
Â and the most difficult aspect: limited control and sense 

of helplessness in the context of oneôs lifestyle and 

ways of spending time [4, 5]. 
For patients who are qualified for stem cell transplantation 

and decide to undergo the procedure, the awareness of a 

few weeks in isolation, fear of an unfavourable course of 

the treatment, and anxiety related to the expected 

adverse effects and potential complications following the 

transplantation all pose significant challenges [6, 7]. 

Research questions 
1. What are the expectations of patients in a 

life-threatening condition towards the therapy with 

stem cell transplantation? 
2. How do they assess their stay at the Bone Marrow 

Transplantation Centre, and would they agree to 

such difficult treatment again? 
3. What is their opinion on the effectiveness of stem cell 

transplantation, and what is their life expectancy? 

Material and methods 
The study involved 31 patients diagnosed with plasma 

cell myeloma (15), testicular neoplasm (5), non-Hodgkin 

lymphoma (3), mantle cell lymphoma (3), acute myeloid 

leukaemia (3) and lymphocytic leukaemia (2). The 

average age of the study subjects was 51 years, within 

the range 20 to 72 years. Three patients received 

allotransplantation, and the other 28 patients received 

autotransplantation. The study was conducted in the 

years 2018-2019 in the Bone Marrow Transplantation 

Centre, Department of Haematology, Military Institute of 

Medicine in Warsaw. An original, two-part questionnaire 

was used for the study. Part one comprised three 

statements, and a five-point response scale. The 

individual items concerned the ability to bear the isolation, 

the course of treatment and the evaluation of disease 

severity (QUESTIONNAIRE 1). 
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Table 1. Expectations of haematological patients before starting treatment in Bone Marrow Transplantation Centre 

Tabela 1. Oczekiwania pacjent·w hematologicznych w OPS przed rozpoczŉciem leczenia 

Assessment prior to the 

treatment 
Assessment of hospitalisation Assessment of the approaching 

stem cell transplantation 
Assessment of disease severity 

M 3.26 3.89 2.81 

Positive responses 13 (41.9%) 22 (70.96%) 3 (9.38%) 

 

Table 2. Evaluation of therapy in Bone Marrow Transplantation Centre and expectations for the future 

Tabela 2. Ocena przebytego leczenia w OPS oraz oczekiwania na przyszĠoŝĻ 

Assessment prior to 

discharge 
I endured the 

hospitalisation 
Transplantation was 

successful 
I would agree again Current 

assessment of 

health 

Long life expectancy 

M 3.15 3.92 4.00 3.46 4.08 

Positive responses 16 (51.61%) 21 (67.74%) 22 (70.97%) 28 (90.32%) 25 (80.64%) 

 

 

Before leaving the Bone Marrow Transplantation Centre, 

the study subjects assessed their stay, received 

treatment, hypothetical repeat decision for 

transplantation, current well-being and expectations 

regarding the length of survival (QUESTIONNAIRE 2). 
Apart from completing the questionnaires, the patients 

were under psychological observation, and many of them 

received continuous support, which greatly enriched the 

material for analysis. 

 

Results and discussion 
The study results are presented in two tables: the first one 

summarises the survey at admission to the centre, and 

the second one before discharge. 

The assessment at the beginning of hospitalisation at 

the centre was difficult: a small majority of study 

participants could not evaluate this new and unique 

experience, and a few patients (5) expected the stay to be 

difficult. However, over 40% expected to cope with it quite 

easily. The majority of participants believed that their 

stem cell transplantation would be successful (71%), and 

9 patients could not express their opinion. Nobody had 

negative expectations regarding the success of the 

transplantation. One in three study subjects felt severely 

ill or ill, only 2 patients could not determine their condition, 

and 1 person declared that he/she was not very ill. 

QUESTIONNAIRE 1 

1. I am convinced that I will endure a few weeks in 

the Bone Marrow Transplantation Centre: 
ἦ Very easily 

ἦ Easily 

ἦ Itôs hard to tell 

ἦ Rather with difficulty 

ἦ With great difficulty 

2. I am convinced that the course of my 

transplantation will be: 

ἦ Very good 

ἦ Good 

ἦ I don't know 

ἦ Rather not good 

ἦ A failure 

3. In my opinion, at the moment I am: 

ἦ Very severely ill 

ἦ Severely ill 

ἦ Rather ill 

ἦ Itôs hard to tell 

ἦ Not very ill 

 

Before discharge, a slight majority of subjects 

(approximately 52%) evaluated their hospitalisation as 

easy or very easy to endure. Eleven out of 31 participants 

declared that the past few weeks were difficult to endure.  
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QUESTIONNAIRE 2 

1. I endured the hospitalisation: 
ἦ Very easily 

ἦ Easily 

ἦ Itôs hard to tell 

ἦ Rather with difficulty 

ἦ With great difficulty 

2. I am convinced that the transplantation: 

ἦ Was completely successful 

ἦ Was successful 

ἦ I cannot tell 

ἦ Was rather unsuccessful 

ἦ Was unsuccessful 

3. Presently I feel: 

ἦ Completely healthy 

ἦ Healthy 

ἦ Rather ill 

ἦ Still ill 

ἦ Very ill 

4. I am convinced I will live: 

ἦ For many years 

ἦ For at least a few years 

ἦ For not a long time 

ἦ Iôm afraid I have a very short time to live 

 

 

Four patients could not assess the previous weeks. A 

majority (over 2/3) of the study subjects were convinced 

that their stem cell transplantation was successful. Ten 

participants did not want to or were not able to assess the 

effectiveness of the procedure. If the subjects were to 

decide again to undergo the procedure, based on their 

knowledge and experience gained in the Bone Marrow 

Transplantation Centre, the majority of them (71%) would 

choose to have the procedure. Eight patients (25.8%) had 

doubts, and 1 would rather not agree to a transplantation. 

Twenty eight patients (over 90%) after the stem cell 

transplantation felt rather healthy or very healthy. Two 

participants still felt ill, and 1 subject could not assess 

their health status. The last question concerned life 

expectancy. The largest group of subjects hoped for ñat 

least a few yearsò (61.29%). Six patients following stem 

cell transplantation hoped for many years (19.35%). ñI am 

not likely to live longò ï was the opinion of 4 patients 

(12.90%). Two patients were convinced they had a very 

short time to live. 
 

 

Conclusions 
Â The majority of patients were well prepared for the 

difficult treatment with stem cell transplantation. 

Therefore, they tolerated the chemotherapy and 

transplantation quite well [8, 9]. 
Â Several weeks of the hospitalisation at the Bone 

Marrow Transplantation Centre are spent in isolation. 

In many cases the personnel need special methods of 

engagement to ensure a sense of safety and care in a 

difficult time involving potential complications and 

adverse effects. As demonstrated by the above study 

outcomes, the patients felt supported and cared for. 
Â In the therapy of difficult diseases, such as conditions 

treated at the Department of Haematology and Bone 

Marrow Transplantation Centre, it is difficult to 

establish a patient/doctor relationship that maintains 

hope while also avoiding the creation of naive 

illusions. This applies to all the medical personnel, 

and entails a highly individualised approach to the 

patient. 
Â The large majority of patients (over 80%) leave the 

centre with a deep belief that they still have years of 

life ahead. 
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Correlation of intra -abdominal 

pressure parameters measured by 

direct and indirect methods during 

laparoscopic cholecystectomy  

Korelacja parametr·w ciŜnienia wewnŃtrzbrzusznego mierzona 

sposobem bezpoŜrednim i poŜrednim w trakcie cholecystektomii 

laparoskopowej 

 Jakub Wğodarski, Mağgorzata Pawelczyk, Mirosğaw Dziekiewicz 

Department of Department of Vascular and Endovascular Surgery, Central Clinical Hospital of the Ministry of 
National Defence, Military Institute of Medicine in Warsaw; head: Assoc. Prof. Mirosğaw Dziekiewicz MD, PhD 

 Abstract. The main aim of the study was to assess the correlation of intra-abdominal pressure (IAP) between direct 
measurement in the peritoneal cavity and intermediate measurement in the bladder. The relation was examined of 
intra-abdominal pressure measured indirectly in the bladder and directly in the peritoneal cavity. Intra-abdominal 
hypertension (IAH) exceeding the limit of 12 mm Hg may cause visceral disturbances, leading to dysfunction of the 
circulatory system, respiratory system and disorders of the secretory functions of the kidneys. Capturing the IAH at 
the right time based on the clinical picture and related measurements can accelerate the inclusion of appropriate 
therapeutic procedures, including surgical treatment. 
Keywords: intra-abdominal hypertension, intra-abdominal pressure, laparoscopic cholecystectomy 

 Streszczenie. Podstawowym celem pracy byğa ocena korelacji wartoŜci ciŜnienia wewnŃtrzbrzusznego pomiňdzy 
pomiarem bezpoŜrednim w jamie otrzewnowej i pomiarem poŜrednim w pňcherzu moczowym. Przeprowadzenie 
tego typu badania miağo oceniĺ zaleŨnoŜĺ pomiaru ciŜnienia wewnŃtrzbrzusznego (IAP) mierzonego poŜrednio w 
pňcherzu moczowym od pomiaru bezpoŜredniego w jamie otrzewnej. Objawy nadciŜnienia wewnŃtrzbrzusznego 
(IAH), przekraczajŃc graniczne 12 mm Hg, mogŃ wywoğywaĺ zaburzenia przepğywu trzewnego, a w konsekwencji 
doprowadziĺ do dysfunkcji ukğadu krŃŨenia, oddechowego oraz zaburzaĺ funkcje wydzielnicze nerek. Wychwycenie 
w odpowiednim momencie IAH na podstawie obrazu klinicznego oraz odpowiednich pomiar·w moŨe przyspieszyĺ 
wğŃczenie wğaŜciwego postňpowania terapeutycznego, z leczeniem chirurgicznym wğŃcznie. 
Sğowa kluczowe: ciŜnienie wewnŃtrzbrzuszne, nadciŜnienie wewnŃtrzbrzuszne, cholecystektomia laparoskopowa 
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Introduction 
Over the past three decades, we have witnessed a 

significant development in the assessment of the 

pathomechanisms of the symptoms resulting from 

intra-abdominal pressure (IAP) disorders. 

Intra-abdominal hypertension (IAH), associated with the 

symptoms of organ failure, may cause abdominal 

compartment syndrome (ACS). The most frequent and 

most dangerous ones are the symptoms of concurrent 

cardiovascular and respiratory failure, and impaired 

secretory renal function. It has been established that the 
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IAP value resulting in ACS is >20 mm Hg, as this is when 

the blood flow through organs is disturbed, affecting the 

patientôs clinical status [1, 2, 13, 29]. Normal 

intra-abdominal pressure is 0-5 mm Hg, while values 

exceeding 12 mm Hg may disturb visceral flow, gradually 

leading to impaired organ perfusion and to organ 

damage. If the IAP exceeds 25 mm Hg, and cannot be 

corrected conservatively, surgical decompression is 

required [7, 29]. Due to the need to monitor IAP, attempts 

were made to introduce potentially precise, non-invasive 

and easy measurement methods reflecting the actual 

IAP. In 1987, Lacey et al. measured pressure in the 

stomach, rectum, urinary bladder, superior and inferior 

vena cava, femoral artery and brachial artery, and in the 

peritoneal cavity. The measurements in the urinary 

bladder and inferior vena cava demonstrated the best 

correlation with IAP. Due to the similarity of results, as 

well as the non-invasive and easy measuring process, 

IAP measurement in the urinary bladder was introduced 

on a larger scale [1, 2, 8, 19, 22, 29]. Over the years the 

technique of IAP measurement in the urinary bladder has 

evolved, and the current standard was used in this study. 

Aim of the study 
Assessment of the correlation between the direct and 

indirect measurement of intra-abdominal pressure. 

Material 
The study involved 20 randomly selected patients with 

symptomatic cholecystolithiasis, qualified for elective 

laparoscopic cholecystectomy. The group comprised 11 

females and 8 males aged 28-73 years. Exclusion criteria 

included a history of urinary bladder injury, neoplastic 

disease or inflammatory disease of the genitourinary 

system. The study was conducted in the operation theatre 

of the Department of General, Surgical and Vascular 

Surgery, Central Clinical Hospital, Military Institute of 

Medicine in Warsaw. 

Study method 
Elements used to measure IAP in the urinary bladder 
Â Foley catheter 
Â Sensor for invasive blood pressure measurement 
Â Set of drains (fluid transfusion set) 
Â Monitor (with the option of invasive blood pressure 

measurement) 
Â Syringes, 10 ml and 100 ml 
Â 3-way tap 
Â 500 ml flask with saline (0.9% NaCl) 
Â Urine bag 
Â A tool to clamp the catheter (Pean clamp) [29]. 

The patient was in the supine position on the 

operating table. After the induction of anaesthesia, a 

Foley catheter was introduced into the urinary bladder. 

After filling of the stabilising and tightening balloon with 10 

ml of 0.9 NaCl solution, all urine was removed from the 

bladder. The catheter was then connected to the sensor 

for invasive blood pressure measurement using a fluid 

transfusion set. The sensor was located on the level of 

the symphysis pubis and connected to the monitor. The 

entire system was filled with a saline solution. The urinary 

bladder was then filled with 100 ml of 0.9% NaCl solution, 

so that the opening of the catheter was below the fluid 

surface [4, 17]. The measuring tools were sterile. After 

two calibrations of the system, measurements were 

started [11, 14]. Using a skin incision in the inferior 

umbilical fold, a Veress needle was introduced into the 

peritoneal cavity. The measurement was made after the 

needle had been introduced into the peritoneal cavity, 

and the insufflator display showed the pressure values of 

5, 10, 12 mm Hg. Continuous variables were processed 

using descriptive statistics: means, standard deviations, 

medians and quartiles. Sex distribution was presented as 

a percentage. Linear regression was analysed to assess 

the relationship between the pressure from the insufflator 

and the pressure in the urinary bladder. The measure of 

this relationship was expressed using the R-squared 

determination coefficient. The nature of the relationship 

was determined using Pearsonôs correlation. Statistical 

significance was set at p < 0.05. 
The statistical analysis was performed using SAS 

University Edition software. 

Results 
The final assessment included the results tests 

conducted in all the operated patients, following the 

methodology of the study. The detailed analyses are 

presented in the tables, starting with the percentage 

distribution of the study group by sex, with 60% being 

female and 40% being male (Table 1). 
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Table 1. Percentage distribution of the group by sex 
Tabela 1. RozkĠad procentowy grupy badanej wzglŉdem pĠci 
Sex Number Percentage Cumulated number Cumulated percentage 
Female 12 60.00 12 60.00 
Male 8 40.00 20 100.00 

 

Table 2. Study group patients by age and bladder pressure measurement with fixed insufflator pressure 
Tabela 2. Zobrazowanie badanej grupy chorych pod wzglŉdem wieku oraz pomiaru ciŝnienia w pŉcherzu przy zadanym ciŝnieniu na 
insuflatorze 
Variable Mean SD Median Bottom quartile Upper quartile Min. Max. 
Age 52.60 13.30 53.00 43.50 

0 
1.50 
5.50 
8.00 

64.50 28.00 73.00 

Measurement (0 mm Hg) 1.45 1.84 1.00  2.50 0 6.00 
Measurement (5 mm Hg) 3.25 2.05 3.00  4.00 1.00 8.00 
Measurement (10 mm Hg) 6.90 1.74 6.00  8.50 5.00 10.00 
Measurement (12 mm Hg) 9.65 1.98 9.00  11.00 7.00 14.00 

 

Table 3. Study group patients by age, sex and bladder pressure measurement with fixed insufflator pressure 
Tabela 3. Zobrazowanie badanej grupy chorych pod wzglŉdem wieku, pĠci oraz pomiaru ciŝnienia w pŉcherzu przy ciŝnieniu zadanym na 
insuflatorze 
Sex n Variable Mean SD Median Bottom 

quartile 
Upper quartile Min. Max. 

Female 12 Age 50.58 15.03 48.00 39.00 64.00 28.00 73.00 

  Measurement (0 mm Hg) 0.83 1.11 0.50 0 1.00 0 3.00 

  Measurement (5 mm Hg) 2.58 1.44 2.50 1.00 4.00 1.00 5.00 

  Measurement (10 mm Hg) 6.25 1.54 6.00 5.00 7.00 5.00 9.00 

  Measurement (12 mm Hg) 9.16 1.80 9.00 8.00 10.50 7.00 13.00 

Male 8 Age 55.62 10.38 55.00 52.00 64.50 35.00 67.00 

  Measurement (0 mm Hg) 2.37 2.39 2.00 0 4.50 0 6.00 

  Measurement (5 mm Hg) 4.25 2.49 3.50 2.50 6.50 1.00 8.00 

  Measurement (10 mm Hg) 7.87 1.64 7.50 6.50 9.50 6.00 10.00 

  Measurement (12 mm Hg) 10.37 2.13 9.50 9.00 12.00 8.00 14.00 

 

 

Table 2 presents a statistical description of the age 

variable and the IAP values measured using the indirect 

method in the urinary bladder, with a fixed reference 

pressure, based on the values read on the insufflator 

measuring the intraperitoneal pressure. 
Table 3 presents the statistical description of the IAP 

values measured using the indirect method, according to 

sex, in order to assess possible differences in the IAP 

distribution due to anatomical differences. 
It was demonstrated that sex affects the pressure in 

the urinary bladder. Females had significantly lower IAP 

values compared to males, based on the randomly 

selected study population (p = 0.045). Linear regression 

was analysed to determine a relationship between the 

pressure from the insufflator and the pressure in the 

urinary bladder. The analysis clearly demonstrated that 

the correlation between the pressure measured by 

insufflator and the pressure measured in the urinary 

bladder was statistically significant (p < 0.001). The power 

of this correlation, expressed by R-squared (adjusted 

R-sq.) of 0.7001, was high. The correlation analysis was 

illustrated based on the assessment of Pearsonôs 
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correlation coefficient, which determined the nature of the 

relationship between the examined variables, i.e. the 

intraperitoneal pressure measured by the insufflator, and 

the pressure in the urinary bladder. In this case, 

Pearsonôs correlation coefficient between the pressure 

measured with insufflator and the pressure in the urinary 

bladder was 0.83897. It clearly indicated that there was a 

positive correlation between the pressure from the 

insufflator and that in the urinary bladder. This correlation 

was statistically significant (p < 0.0001). Pressure in the 

urinary bladder increased together with increasing 

pressure in the insufflator (Fig. 1). 
In addition, the analysis of the linear regression 

demonstrated that pressure changes in the urinary 

bladder during insufflation had the same dynamics in both 

groups (p = 0.867). 
 

 

 
 

Figure 1. Linear increase in bladder pressure vs pressure measured in 

peritoneal cavity 

Rycina 1. Liniowy wzrost ciŜnienia w pňcherzu moczowym wzglňdem 

ciŜnienia zmierzonego w jamie otrzewnej 
 

Discussion 
The study conducted in 1987 by Lacey et al. measured 

the pressure in the stomach, rectum, urinary bladder, 

superior and inferior vena cava, femoral and brachial 

artery and peritoneal cavity, demonstrating that the best 

correspondence with intra-abdominal blood pressure can 

be observed for the urinary bladder and inferior vena 

cava. Considering how easy and relatively non-invasive 

the process is, indirect measurement in the urinary 

bladder has become a widely used method [1, 2, 8, 19, 

22, 29]. 
This article assessed the correlation between 

intra-abdominal pressure measured indirectly in the 

urinary bladder and the direct IAP, measured using 

laparoscopic insufflator. 
The IAP results in patients having operations due to 

symptomatic cholecystolithiasis demonstrated, based on 

statistical analysis, that the relationship between the 

direct blood pressure, measured by an insufflator, and the 

pressure measured indirectly in the urinary bladder is 

statistically significant, strong, and characterised by the 

same dynamics. It is also documented that the sex of the 

patient affects the variations in blood pressure values in 

the urinary bladder, resulting in a statistically significant 

difference in the fixed pressure in females and males, the 

latter obtaining higher IAP parameters. These findings 

allow us to obtain robust IAP values measured indirectly 

in the urinary bladder. As a consequence, they enable 

reliable IAP measurements to be conducted in severely ill 

patients with IAH or ACS. 

Conclusions 
The study revealed a strong positive correlation between 

the pressure measured directly by an insufflator, and the 

pressure measured indirectly in the urinary bladder. IAP 

measurement in the urinary bladder is a reliable 

assessment tool for assessing the intra-abdominal 

pressure value. 
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Impact of endoscopic sinus surgery 

on lung function and bronchial 

reactivity in pa tients with chronic 

rhinosinusitis  

Wpğyw leczenia przewlekğego zapalenia bğony Ŝluzowej nosa i zatok 

przynosowych metodŃ endoskopowŃ na czynnoŜĺ pğuc oraz 

reaktywnoŜĺ oskrzeli 
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 Abstract. Chronic sinusitis is a condition in which the cavities around the nasal passages as well as the nasal and 
paranasal sinus mucosa become inflamed for over 12 weeks. The EPOS classification (European Position Paper 
on Rhinosinusitis and Nasal Polyps of 2012) distinguishes chronic rhinosinusitis without nasal polyps (CRSsNP) 
and chronic rhinosinusitis with nasal polyps (CRSwNP). Today, in the supplementary treatment of both disorders, 
the Endoscopic Sinus Surgery (ESS) is the treatment of choice. The work presents an analysis of the impact of ESS 
on the pulmonary function and airway responsiveness in patients with CRSsNP, CRSwNP and nasal septum 
deviation treated with septoplasty. All of the patients underwent skin testing with inhalant allergens, spirometry, and 
bronchial challenge test with methacholine. The ESS procedure in patients suffering from CRSsNP and CRSwNP 
did not have a significant impact on improving the pulmonary function, but considerably contributed to the reduction 
in bronchial responsiveness, particularly in patients with CRSwNP. 
Key words: bronchial challenge test with methacholine, chronic rhinosinusitis with nasal polyps (CRSwNP), 
chronic rhinosinusitis without nasal polyps (CRSsNP), spirometry 

 Streszczenie. Przewlekğe zapalenie bğony Ŝluzowej nosa i zatok przynosowych charakteryzuje siň stanem 
zapalnym trwajŃcym powyŨej 12 tygodni, obejmujŃcym bğonň ŜluzowŃ nosa i zatok przynosowych. Wedğug przyjňtej 
klasyfikacji EPOS - European Position Paper on Rhinosinusitis and Nasal Polyps 2012 - europejskich wytycznych 
dotyczŃcych zapalenia bğony Ŝluzowej nosa i zatok oraz polip·w nosa z 2012 r., wyr·Ũnia siň przewlekğe zapalenie 
bğony Ŝluzowej nosa i zatok przynosowych (PZZP) oraz przewlekğe zapalenie bğony Ŝluzowej nosa i zatok 
przynosowych z obecnoŜciŃ polip·w (PZZP z PN). Obecnie, w okreŜlonych sytuacjach, w leczeniu uzupeğniajŃcym 
obu schorzeŒ metodŃ z wyboru jest czynnoŜciowa chirurgia endoskopowŃ zatok przynosowych (ESS). W pracy 
przedstawiono analizň wpğywu zabiegu metodŃ ESS na funkcjň pğuc oraz reaktywnoŜĺ oskrzeli u chorych z PZZP 
oraz PZZP z NP i ze skrzywionŃ przegrodŃ nosa leczonych metodŃ septoplastyki. U wszystkich dodatkowo 
wykonano testy sk·rne z alergenami wziewnymi, badanie spirometryczne oraz metacholinowŃ pr·bň prowokacyjnŃ 
oskrzeli. Zabieg ESS u chorych z PZZP oraz PZZP z PN nie wpğywa w istotny spos·b na poprawň funkcji pğuc, 
przyczynia siň natomiast istotnie do zmniejszenia reaktywnoŜci oskrzeli, zwğaszcza u chorych z PZZP z PN. 
Sğowa kluczowe: przewlekğe zapalenie zatok (PZZP), przewlekğe zapalenie zatok z polipami nosa (PZZP z PN), 
spirometria, metacholinowŃ pr·ba prowokacyjna 
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Introduction 
According to EPOS European Position Paper on 

Rhinosinusitis and Nasal Polyps 2012, chronic 

rhinosinusitis is characterised by inflammation persisting 

for over 12 weeks, involving the mucosal membranes 

lining the nose and paranasal sinuses [1]. The condition 

may be classified as chronic rhinosinusitis without nasal 

polyps (CRSsNP) and chronic rhinosinusitis with nasal 

polyps (CRSwNP). Its clinical symptoms include nasal 

congestion, nasal discharge and/or postnasal drip. They 

may be accompanied by facial pressure or reduction or 

loss of smell [1]. Based on current knowledge, the 

presence of polyps in chronic rhinosinusitis results from a 

local inflammatory process [1]. It has been established 

that diseases of the nasal and sinus mucosa affect the 

lower respiratory tract, especially the bronchi. Previous 

studies usually analysed the most thoroughly examined 

relationship between allergic rhinitis (AR) and bronchial 

asthma (BA) [2]. Few observations focus on the 

concurrence of CRS/CRSwNP with lower respiratory tract 

diseases, or its potential promotion effect on the 

development of lower respiratory tract diseases or their 

exacerbation [3]. Previous hypotheses attempted to 

explain these potential mechanisms, considering the 

effect of direct transmission of the infected material from 

the nose [4], disturbed mucociliary transport [5], and the 

role of inflammatory cells present in the respiratory tract 

due to various factors, e.g. allergens [6]. Frequent 

concurrence of BA with AR may result from the similarity 

of the Th2-mediated inflammatory reactions [6]. Bronchial 

hyperreactivity is observed not only in BA, but also in 

other diseases of the lower respiratory tract, and it may be 

due to persistent subclinical inflammation and reaction to 

inadequate temperature and humidity of the air. 

Aim of the study 
Upper respiratory tract infections adversely affect the 

quality of life. Patients who do not achieve satisfactory 

treatment outcomes, and the increased local symptoms 

they experience include the feeling of nasal blockage, 

obstruction of the ostio-meatal complex and its 

consequences, or the presence of nasal polyps, are 

qualified for surgical treatment [1, 7]. Presently, the 

method of choice is endoscopic sinus surgery (ESS) [8, 

9]. The aim of the study was to analyse the effect of the 

ESS procedure on the pulmonary function and bronchial 

reactivity in patients with CRS and CRSwNP. 

Material and methods 
The study involved 76 patients hospitalised over a period 

of 4 years (June 2014 ï June 2018) at the Clinical 

Department of Otolaryngology of the 10th Military Clinical 

Hospital with Polyclinic in Bydgoszcz due to a planned 

endoscopic procedure. Patients were assigned to two 

subgroups, according to the type of disease: chronic 

rhinosinusitis with or without polyps. Subgroup A 

comprised 31 patients with chronic rhinosinusitis, 

including 20 males and 11 females, 26 ï 71 years old, 

and subgroup B comprised 29 patients with chronic 

rhinosinusitis with polyps, including 21 males and 8 

women, 26 ï 77 years old. The control group included 16 

patients 21 ï 68 years old, undergoing septoplasty. The 

study was conducted according to a study protocol, with 

the approval of the Bioethical Committee of the Military 

Institute of Medicine in Warsaw, chaired by Col Prof. 

Dariusz Jurkiewicz MD, PhD (Resolution no. 15/ 

WIM/2014 of 21/05/2014). All patients received 

information about the aim and details of the study, and 

signed an informed consent form. 
Inclusion criteria: 

Â over 18 years of age, 
Â presence of chronic rhinosinusitis with or without 

polyps, following unsuccessful conservative therapy 

for at least 2 years, qualified for surgical treatment, or 

presence of septal deviation that requires surgical 

treatment. 
Exclusion criteria: 

Â lack of consent to participate in the study, or 

withdrawal from the study, without having to give an 

explanation, 
Â bronchial asthma, aspirin triad, 
Â Impaired air flow through the respiratory tract in a 

spirometry test FEV1 <80% or FEV1 <1.5 I, 
Â pregnancy and breastfeeding, 
Â previous or current use of cholinesterase inhibitors 

(e.g. due to miastenia gravis), 
Â miastenia gravis, 
Â signs of NYHA III or IV chronic heart failure, 
Â uncontrolled arterial hypertension, systolic blood 

pressure of >180 mm Hg or diastolic blood pressure of 

>100 mm Hg, 
Â using antihistamines for approximately 2 weeks 

before the planned hospitalisation, and other 

medicines that could affect the results of prick skin 

tests, 
Â diseases in which spirometry is contraindicated [10, 

11]. 
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Methods 
All patients in subgroups A and B received ESS 

procedure. 29 patients in subgroup A underwent bilateral 

ESS, and 2 patients received unilateral ESS. In subgroup 

B 27 patients underwent a bilateral procedure, and 2 

patients underwent unilateral ESS. The initial 

examination prior to the procedure comprised taking a 

detailed medical history, physical examination, 

laryngological assessment with anterior rhinomanometry, 

spirometry with bronchial challenge test, prick skin test, 

and collection of blood for analysis. The follow-up was 

performed 4 months after the procedure, and involved a 

medical history analysis and physical examination, 

laryngological assessment with anterior rhinomanometry, 

spirometry and bronchial challenge test with 

methacholine. 

Prick skin tests 
Prick skin tests were performed simultaneously, using 

standardised ALLERGOpharma allergen extracts. A 

single drop (i.e. 0.05 ml) of the solution used to dilute 

allergen extracts was applied on healthy skin, to provide a 

negative control; the same volume of histamine solution 

(2.7 mg/ml) was used as a positive control, and one drop 

of each allergen solution was applied, in two rows. Next, 

single skin punctures were performed, each with a 

different lancet, following the modified method, i.e. the 

punctures were slanted at 45 degrees. The results were 

checked after 20 minutes, by measuring the wheal 

diameter in the longest dimension, and perpendicularly. 

The results were expressed in millimetres. According to 

guidelines [23], a wheal diameter of > 3 mm compared to 

the negative control was considered a positive result [25]. 

Spirometry 
All patients received a spirometry test using a 

MasterScope (JLAB version 5.21) by Jaeger before the 

procedure and 4 months after the procedure. The 

measurement of the volume and flow values was 

conducted during a forced expiration manoeuvre, 

registered as a flow-volume curve. The acceptability 

criteria for the spirometry test were consistent with the 

recommendations of the Polish Respiratory Society [26], 

including: 
Â a proper shape of the flow-volume curve (no artefacts 

and cough in the initial expiration phase, flattened 

end-expiration), 
Â normal beginning of expiration (the time to PEF no 

more than 0.3 sec., back extrapolated volume of <5% 

FVC or 150 ml), 
Â normal end-expiration (the time of forced expiration no 

shorter than 6 sec., volume change in 1 sec. < 25 ml). 

The assessment of the spirometry results involved: 
Â pseudo-Tiffeneau index, i.e. FEV1/FVC ï the ratio of 

forced expiratory volume per second to forced vital 

capacity, 
Â forced expiration volume per 1 second (FEV1), 
Â forced vital capacity (FVC). 
The above parameters were presented as absolute 

values, expressed in litres and as a percentage, normal 

for age, sex and height, following the European 

Community for Steel and Coal (ECCS) standards. 

Assessment of individual spirometry parameters was 

performed in compliance with the recommendations of 

the American Thoracic Society and European Respiratory 

Society (ATS/ERS) [10, 11]. 

Bronchial challenge test with methacholine 
The spirometry and bronchial challenge test prior to the 

surgery and 4 month follow-up after the procedure were 

performed in the Laboratory of Functional Tests, 

equipped with appropriate monitoring devices, i.e. pulse 

oximeter, blood pressure monitor, nebuliser and 

medications required in case of dyspnoea or other 

alarming symptoms. The spirometer used in the study 

was a MasterScope (JLAB version 5.21) by Jaeger with 

additional APS head (Asthma Provocation System), with 

a nebuliser producing molecules of 2-5 ɛm, and with the 

flow rate of 0.13 ml/min Ñ10%. Each patient had a 

methacholine challenge according to the study protocol, 

including 5 methacholine (by Sigma) concentrations: 0.25 

mg/ml, 1.0 mg/ml, 4.0 mg/ml, 8.0 mg/ml and 16.0 mg/ml 

in continuous nebulisation while tidal breathing for 2 min, 

with a programmed nebulisation time [27]. The actual test 

was performed after a bronchial challenge performed with 

the use of 3 ml of physiological NaCl solution, in order to 

exclude bronchial non-specific hyperreactivity to 

methacholine solvent. After each of the 2-minute 

nebulisations was completed with the above 

concentrations of methacholine, a spirometry test was 

performed [27]. Whenever the FEV1 value decreased by 

20%, or below the baseline value, the challenge test was 

finished, and considered positive, regardless of the 

methacholine concentration used. In such a case, the 

patient received an inhaled short-acting ɓ2-mimetic at a 

total dose of 400 ɛg. A follow-up spirometry was 

performed after 15 minutes. 
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Statistical analysis 
The study results were analysed statistically. The 

Shapiro-Wilk test was used to verify the normality of the 

distribution of variables. For the tests with a distribution 

similar to normal, the arithmetic mean and standard 

deviation were derived, and t-Student's test for 

independent variables and variance analysis (ANOVA) 

were used to compare the means. Levene's test was 

used to assess the equality of variances. The Tukey 

procedure was used as a post-hoc test. It the distribution 

varied considerably from the normal range, the median, 

the bottom and upper quartiles were calculated, and the 

significance of differences between the groups was 

verified using the non-parametric ANOVA Kruskal-Wallis 

test. It was also applied when variances were not 

homogeneous. The Chi-square test was used to assess 

the proportions in the groups. The statistical significance 

was established at p = 0.05. The statistical trend was 

established at p = 0.1. The calculations were performed 

using Statistica software. 

Results 
Out of the 76 patients qualified for the study, 1 subject 

from the control group did not meet the repeatability 

criterion regarding the spirometry test. Moreover, 3 

patients in subgroup A, 4 patients in subgroup B, and 2 

patients in the control group did not attend the follow-up 

tests 4 months after the procedure. Some patients 

refused to continue the challenge test due to fatigue after 

the spirometry. The final analysis with challenge test 

involved 23 patients from subgroup A, 18 patients from 

subgroup B, and 12 patients from the control group. 

Group characteristics 
Demographic data and smoking 
Subgroup A comprised 31 subjects, including 20 (64.5%) 

men and 11 (35.5%) women, whose mean age was 47.3 

Ñ11.9 years. The women were significantly younger than 

the men (41.1 Ñ9.6 vs 50.7 Ñ11.9 years; p = 0.0291). 

Subgroup B comprised 29 subjects, including 21 (72.4%) 

men, whose mean age was and 54.0 Ñ12.4, and 8 

(27.6%) women, whose mean age was 53.0 Ñ9.4 years. 

There was no significant difference between the ages of 

the men and women (p = 0.7944). The control group 

comprised 16 patients, whose mean age was 43.8 Ñ13.0 

years, including 5 (31.2%) women aged 43.4 Ñ19.2 years, 

and 11 (68.8%) men aged 44.0 Ñ10.2 years. Also in this 

group the age of the men and women did not differ 

significantly (p = 0.9350) (Table 1). No significant 

difference was found between the age of patients in 

subgroup A and subgroup B. Such a difference (p = 

0.0086) was observed, however, between subgroup B 

and the control group (Fig. 1). 
In subgroup A, 5 subjects (16.1%) admitted to smoking 

(9.4 Ñ5.6 pack-years), compared to 9 subjects in 

subgroup B (31.0%) (11.6 Ñ6.1 pack-years). None of the 

subjects in the control group were smokers. 

Hypersensitivity to allergens 
All patients received a skin test with inhaled allergens. 

They revealed hypersensitivity in 82.8% of the subjects in 

subgroup B, in 64.5% of the subjects in subgroup A, and 

in 37.5% of the subjects in the control group. A significant 

difference in hypersensitivity to allergens was observed 

between subgroups A and B, and the control group (p = 

0.0090). Such differences were not found between 

subgroups A and B. The results are presented in Table 2. 

Group diagnostics included allergens such as grass and 

cereal, weed, dust mites, animal allergens and mould 

spores. Hypersensitivity to individual groups of allergens 

in the study subjects are presented in Fig. 2. A significant 

difference in hypersensitivity to grass and cereal 

allergens (p = 0.0493) was observed between the study 

groups, as well as a difference in the form of statistical 

tendency in the hypersensitivity to dust mites (p = 

0.0534). 
In patients with hypersensitivity it typically involved 3 

allergens, in the study groups and the control group. 

Spirometry 
Before the procedure 
Spirometry revealed a significant difference in the 

absolute and percentage value of FEV1 between 

subgroup B and the control group, as well as in the 

pseudo-Tiffeneau index FEV1/FVC between subgroups A 

and B. The results of the spirometry tests are presented in 

Table 3. 

Effects of the surgery on the spirometry results 
The surgery did not significantly affect the spirometry 

parameters in the analysed subgroups; however, a 

significant change in FEV1 was observed in the control 

group, both regarding the absolute value and percentage. 

The results are presented in Table 4. 
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Table 1. Study group demographics  

Tabela 1. Dane demograficzne badanych grup 

 Subgroup A 
n/%XÑSD 

Subgroup B 
n/%XÑSD 

Control group 
n/%XÑSD 

Male 20 (64.5%) 21 (72.4%) 11 (68.8%) 

Female 11 (35.5%) 8 (27.6%) 5 (31.2%) 

Mean age 47.3 Ñ 11.9 54 Ñ 11.2 43.8 Ñ 13.0 

Mean age of males (years) 41 Ñ 9.6 54.0 Ñ 12.4 44.0 Ñ 10.2 

Mean age of females (years) 50.7 Ñ 11.9 53.0 Ñ 9.4 43.4 Ñ 19.2 

 

 

 
 

 

Figure 1. Study group patient age 

Rycina 1. Wiek chorych w badanych grupach 

 

Table 2. Hypersensitivity to allergens in the analysed groups  

Tabela 2. NadwraũliwoŝĻ na alergeny w analizowanych grupach 

 Hypersensitivity to allergens 

 NO YES 

 n % n % 

Subgroup A 11 35.5% 20 64.5% 

Subgroup B 5 17.2% 24 82.8% 

Control group 10 62.5% 6 37.5% 

 

 

Effect of the procedure on bronchial 

reactivity 
Challenge test before the surgery 

A challenge test before the surgery was performed in 26 

(83.9%) patients in subgroup A, 21 (72.4%) patients in 

subgroup B, and 15 (93.8%) patients in the control group. 

In subgroup A the test was not performed in 5 subjects, in 

group B in 8 subjects, and in the control group the test 

was not performed in 1 subject. Positive results were 

observed in nearly half of the patients in subgroups A and 

B. In the control group only 20.0% of the patients 

demonstrated positive results. The results are presented 

in Figure 3. 
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Figure 2. Percentage of study group patients indicating hypersensitivity to selected groups of allergens 
Rycina 2. Odsetek pacjent·w w badanych grupach wykazujŃcych nadwraŨliwoŜĺ na poszczeg·lne grupy alergen·w 

 
 

Table 3. Spirometry parameters in study groups  

Tabela 3. Parametry spirometryczne w badanych grupach 

 Subgroup A 

n= 31 

Subgroup B 

n= 29 

Control group 

n= 15 

ANOVA 

 Mean ÑSD Mean ÑSD Mean ÑSD  

FEV, [I] 3.39 Ñ0.68 2.97
a
 Ñ0.71 3.76

a
 Ñ0.82 0.0031 

FEV, [%] 99.0 Ñ13.1 94.5
a
 Ñ16.0 109.0

a 
Ñ15.9 0.0116 

FEV, percentile 46.3 Ñ27.8 39.9
a
 Ñ 26.6 68.5

a
 Ñ26.5 0.0053 

FVC [I] 4.52 Ñ1.04 4.19 Ñ0.99 4.89 Ñ1.05 0.0978 

FVC [%] 108.8 Ñ17.3 107.5 Ñ14.2 117.5 Ñ15.0 0.1201 

FVC, percentile 66.0 Ñ31.0 65.0 Ñ25.1 80.5 Ñ21.6 0.1659 

FEV1/FVC [%] 75.8
a
 Ñ6.6 71.5

a
 Ñ7.8 76.9 Ñ4.8 0.0171 

a 
p < 0.05     

 

 

Challenge test after the surgery 
The results of the challenge tests after the surgery were 

analysed in 23 patients in subgroup A, 18 patients in 

subgroup B, and 12 patients in the control group. In the 

control group, no effect of the procedure on bronchial 

reactivity was observed. In subgroup A the surgery 

resulted in a bronchial reactivity change in 3 patients 

(from 12 subjects with positive results to the test before 

the procedure, to 9 after the treatment), and a similar 

outcome was observed in subgroup B (from 9 subjects 

with positive results to the test before the procedure to 6 

patients after the surgery). The results are presented in 

Figure 4. 
Changes in the methacholine concentrations used for 

the challenge test were observed in the groups. In 

subgroup A in 3 patients with positive methacholine test 

results obtained with the concentration of 1 mg/ml before 

the surgery, after the procedure the concentration was 4 

mg/ml; in 1 patient the concentration had to be increased 

from 4 mg/ml to 8 mg/ml, and in another one from 4 mg/ml 
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to 16 mg/ml. In 4 patients the dose required for a spastic 

reaction was 16 mg/ml, instead of the baseline 8 mg/ml. 

In one patient, who obtained a positive result at 16 mg/ml 

before the procedure, after the surgery the test was 

negative. In subgroup B in 1 patient with a positive 

challenge test result obtained at 4 mg/ml before the 

procedure, after the surgery a positive reaction was 

induced by 8 mg/ml. In 2 patients the concentration was 

increased from 4 mg/ml to 16 mg/ml, and in other 2 

subjects the dose was increased from 8 mg/ml to 16 

mg/ml. In two patients, who obtained a positive result at 

16 mg/ml before the procedure, after the surgery the test 

result was negative. The surgery significantly increased 

the threshold of methacholine concentration required for 

a positive reaction to the challenge test only in group B; in 

subgroup A the difference was nearly significant. The 

results are presented in Figure 5. 

 

Table 4. Impact of surgical procedure on spirometry parameters in study groups  

Tabela 4. Wpğyw zabiegu operacyjnego na parametry spirometryczne w badanych grupach 

  Subgroup A 

n = 28 

Subgroup B 

n = 25 

Control group 

n = 14 

  Mean ÑSD Mean ÑSD Mean ÑSD 

FEV, [I] Before the procedure 3.42 Ñ0.67 2.98 Ñ0.68 3.86 Ñ0.76 

 After the procedure 3.39 Ñ0.62 2.96 Ñ0.67 3.76 Ñ0.79 

 P 0.5303 0.5304 0.0004 

FEV, [%] Before the procedure 99.7 Ñ12.9 93.1 Ñ13.7 111.5 Ñ13.0 

 After the procedure 98.9 Ñ11.5 92.6 Ñ11.6 108.3 Ñ12.7 

 P 0.5226 0.6298 0.0003 

FEV, percentile Before the procedure 49.3 Ñ28.5 38.4 Ñ25.8 73.0 Ñ20.8 

 After the procedure 49.0 +28.2 38.4+22.8 71.1 +20.2 

 P 0.8536 0.9900 0.0006 

FVC [I] Before the procedure 4.54 Ñ1.00 4.19 Ñ0.96 4.97 Ñ1.04 

 After the procedure 4.49 Ñ0.81 4.19 Ñ0.98 4.86 Ñ1.11 

 P 0.3756 0.9265 0.0667 

FVC [%] Before the procedure 109.2 Ñ17.1 105.6 Ñ12.5 119.3 Ñ13.8 

 After the procedure 108.2 Ñ13.1 105.6 Ñ13.0 116.0 Ñ13.9 

 P 0.4689 0.9962 0.0916 

FEC, percentile Before the procedure 66.4 Ñ30.3 62.9 Ñ25.5 84.0 Ñ17.4 

 After the procedure 66.9 Ñ27.5 64.3 Ñ26.8 81.3 Ñ16.3 

 P 0.8295 0.5761 0.1947 

FEV1/FVC [%] Before the procedure 76.0 Ñ6.5 71.8 Ñ8.2 77.8 Ñ3.3 

 After the procedure 76.1 Ñ7.6 71.4 Ñ7.2 77.8 Ñ4.9 

 P 0.9118 0.4643 0.9413 

 

Discussion 
Chronic rhinosinusitis with or without polyps is a 

significant health, social and economic problem. 

Untreated or insufficiently treated, the disease may have 

health-threatening consequences, such as orbital 

abscess or meningitis [1]. Proper functioning of the 

respiratory system is determined by anatomical 

connections between its individual organs, and their 

functional relationships. A reduced flow of inadequately 

prepared air, changes in the breathing route, and the 

presence of chronic inflammation of the nasal and sinusal 

mucosa may imply changes in the lower respiratory tract. 
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Before the procedure 

 

 
 
 

Figure 3. Result of methacholine challenge test before surgical procedure in study groups 
Rycina 3. Wynik pr·by metacholinowej przed zabiegiem operacyjnym w badanych grupach 

 

 
In a study published in 2019, Unsal et al. [28] 

demonstrated an improvement in pulmonary ventilation 

parameters in patients after surgical bilateral reduction of 

the hypertrophic inferior nasal turbinate. In the subject 

literature some authors emphasise a potential 

predisposition to chronic sinusitis in patients with atopy 

[12], whereas others, e.g. Karlsson et al., question such a 

relationship [29]. However, oedema of the nasal mucosa 

observed in rhinitis, especially in the area of sinus ostia, 

may impair ventilation and sinus clearance, resulting in an 

increased risk of infection. Scientific studies provide 

information about a more frequent (10 ï 82.4%) incidence 

of atopy in patients with CRS and CRSwNP. Bruce et al. 

[30] made an interesting observation: they demonstrated 

hypersensitivity to at least one allergen in 82.4% of 

patients with CRSwNP undergoing surgical treatment, 

whereas in patients with allergic rhinitis hypersensitivity 

was found in 72% of cases. Hypersensitivity was most 

commonly caused by dust mites [30]. 
The outcomes of our study are similar to the 

observations by Bruce et al.: hypersensitivity to allergens 

was found in 82.8% of subjects in subgroup B, in 64.5% 

subjects in subgroup A, and in 37.5% of subjects in the 

control group. It should be emphasised that a large 

proportion of patients declared allergies prior to the study; 

12 patients (38.7%) in subgroup A, 17 patients (58.6%) in 

subgroup B, and 4 patients in the control group (25%). 

Further study revealed that patients in subgroup A were 

most frequently hypersensitive to grass and cereal 

(38.7%), whereas subjects in subgroup B and in the 

control group were mostly hypersensitive to dust mites 

(51.7% vs 18.75%) [30]. Clinical observation reveals the 

concurrence of chronic sinusitis and lower respiratory 

tract diseases. Errikson et al. assessed that the incidence 

of CRS in patients with BA was 8.4%, whereas asthma in 

patients with CRS was found in 24.4% of cases [13]. In 

the presented analysis, BA was an exclusion criterion. 

Observations by Kariya et al. demonstrate that in patients 

with chronic sinusitis asymptomatic changes in the form 

of mild obstruction are observed considerably more 

frequently than in the healthy population [14]. In the 

presented study the FEV1 parameters before the surgery 

were significantly different, both in absolute values and as 

percentage, between subgroup B and the control group. 
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