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Abstract (in Polish):
Cel pracy: Celem pracy była ocena poziomu akceptacji choroby przewlekłej i satysfakcji z życia pacjentów 
objętych długoterminową domową inwazyjną i nieinwazyjną wentylacją mechaniczną.
Materiał i metody: Grupę badaną stanowiło 73 pacjentów objętych wentylacją mechaniczną inwazyjną 
i nieinwazyjną w środowisku domowym. Badanie przeprowadzono w okresie od lutego do września 
2022 roku. Narzędzie badawcze stanowił kwestionariusz ankiety składający się z pytań na temat 
danych socjodemograficznych. Kolejna część kwestionariusza zawierała 2 standaryzowane skale. Do 
oceny poziomu akceptacji choroby wykorzystano standaryzowany kwestionariusz: Skala Akceptacji 
Choroby (AIS, Acceptance of Illness Scale), oraz Skala Satysfakcji z Życia (SWLS) w polskiej adaptacji 
Juszczyńskiego. Podstawowym testem, który został wykorzystany w analizach statystycznych jest test Chi-
kwadrat na niezależność zmiennych. Do określenia siły związku wykorzystane zostały współczynniki 
oparte na teście V Kramera. Korelacje między zmiennymi porządkowymi lub ilościowymi zostały 
wykonane za pomocą współczynnika rho Spearmana,
Wyniki: Średni poziom akceptacji choroby wśród ankietowanych osób wynosił 20,73 +/-5,36 (min. 8 
a max. 40). Średni poziom satysfakcji z życia (SWLS) ankietowanych osób objętych długoterminową 
wentylacją mechaniczną w warunkach domowych wynosił 17,66 +/-5,37 (min. 5 a max. 35). Uzyskane 
wyniki pozwalają stwierdzić, że między poziomem AIS a poziomem SWLS występuje dodatnia korelacja 
istotna statystycznie o dość wyraźnej sile związku.
Wnioski: Zaobserwować można, że wyższy poziom akceptacji choroby powiązany jest z większą 
satysfakcją z życia. Analiza wykazała, że płeć nie różnicuje w sposób istotny statystycznie poziomu 
satysfakcji z życia SWLS oraz poziomu akceptacji choroby AIS. Poziom satysfakcji z życia oraz akceptacji 
choroby nie jest zróżnicowany istotnie statystycznie ze względu na rodzaj zastosowanej wentylacji.

Abstract (in English):
Aim: The aim of this paper was to assess the level of acceptance of chronic disease and life satisfaction of 
patients receiving long-term home invasive and noninvasive mechanical ventilation.
Material and methods: The study group included 73 patients receiving invasive and non-invasive 
mechanical ventilation at home. The study was conducted between February and September 2022. The 
research tool was an original survey questionnaire and two standardized scales: the Acceptance of Illness 
Scale (AIS) and the Satisfaction with Life Scale (SWLS) adapted by Juszczyński. The Chi-square test for 
independence of variables and Kramer’s V test were used in the statistical analysis. Correlations were 
made using Spearman’s rho coefficient.
Results: The average level of acceptance of the disease among the surveyed people was 20.73 +/- 5.36 
(min. 8 and max. 40). The average level of satisfaction with life (SWLS) of surveyed people receiving 
long-term mechanical ventilation at home was 17.66 +/- 5.37 (min. 5 and max. 35). The obtained results 
allow us to conclude that there is a statistically significant positive correlation with a relatively strong 
relationship between the AIS level and the SWLS level.
Conclusions: It can be observed that a higher level of acceptance of the disease is associated with greater 
life satisfaction. The analysis showed that gender does not statistically significantly differentiate the level 
of satisfaction with SWLS life and the level of acceptance of the AIS disease. The level of satisfaction with 
life and acceptance of the disease does not differ statistically significantly due to the type of ventilation 
used.
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Introduction

The growing number of people developing chronic respiratory diseases and the current 
COVID-19 pandemic are increasing the need for home mechanical ventilation [1]. Some patients 
with permanent, irreversible and progressive damage to the respiratory system are treated with long-
term ventilator therapy, on which the patient depends for the rest of his life [2,3]. The issue of home 
mechanical ventilation services in Poland is regulated by the Decree of the Minister of Health, which 
defines the list and conditions for the implementation of guaranteed services in the field of nursing 
and care services in the framework of long-term care, hereinafter referred to as “guaranteed services”.

According to it, home mechanical ventilation is provided in a home setting and implemented 
by a long-term home care team for mechanically ventilated adults, children and adolescents [4]. 
For many years, there has been an increasing number of patients receiving home mechanical 
ventilation (HMV) care. HMV is a comprehensive and multidisciplinary treatment for patients with 
symptoms of chronic respiratory failure due to lung disease, scoliosis or neuromuscular disorders 
[5,6]. Recent studies have shown that demographic changes and advances in medical technology 
have increased the use of HMV worldwide [7,8]. Mechanical ventilation of a patient can be divided 
by the type of pressures generated in the airway during inspiration, the extent of support for the 
patient’s own breathing, and the route of pressure delivery from the ventilator to the patient’s 
respiratory system (invasive or non-invasive) [9,10]. In invasive ventilation, air from the ventilator 
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enters the patient’s lungs through a tracheostomy or intubation tube. Non-invasive ventilation, on 
the other hand, takes place without disrupting the patient’s tissues, most often using various types 
of masks covering the nose and/or mouth [11,12,13]. Noninvasive ventilation is more commonly 
used and is the first choice for ventilatory support in HMV. The choice of ventilation and type of 
ventilation must be individualized, taking into account the underlying disease and condition [14,15]. 
With the increasing availability of advanced home care models, an increasing number of patients 
with prolonged mechanical ventilation (PMV) are choosing to remain at home, which is often the 
preferred alternative to long-term care in a specialized long-term care facility [16,17,18].
Successful coping with chronic disease depends on the type of disease, the patient’s personal resources 
and the influence of the physical and social environment. Long-term adaptation to chronic illness 
involves several psychosocial aspects. It is also a cognitive process, and important areas include beliefs 
about the disease and its causes, assessment of the extent of control available, meanings attributed to 
various events, and self-perception [19]. Acceptance is the ability to come to terms with something, 
to accept the situation that has occurred. The literature shows that self-acceptance is closely related 
to minimizing negative feelings associated with illness and reducing illness-related stress [20]. 
Assessing life satisfaction and acceptance of the disease allows for the identification of real problems 
and objections on the part of patients and the recognition of their needs. This facilitates optimization, 
individualization of ongoing mechanical ventilation, as well as intensification of measures aimed at 
eliminating risk factors. Acceptance of the disease is one of the most difficult stages of the illness 
process. It is believed that the higher it is, the better the adaptation and less psychological discomfort. 
Reduced levels of acceptance can affect the overall level of satisfaction with life, which is the result of 
comparing one’s own situation with self - established standards [21].

Initiation of long-term home non-invasive ventilation is a significant lifestyle change that 
inherently requires sustained effort on the part of the patient and often family or caregivers. Some 
people may struggle psychologically to accept the need for home non-invasive ventilation, for 
example, when it means progression or worsening of the disease [22]. However, in many cases, 
deficits in the informational, emotional, training, and assessment support of family caregivers of 
patients with prolonged mechanical ventilation may increase caregiver burden and contribute to 
poor health outcomes. Strategies for providing support and maintaining the quality of life of carers 
of ventilated people are needed [23].

The aim of this paper was to assess the level of acceptance of chronic disease and life satisfaction of 
patients receiving long-term home invasive and noninvasive mechanical ventilation.

Materials and Methods

In the present study, a survey was conducted among patients receiving long-term home care for 
mechanically ventilated invasively and non-invasively ventilated patients in Poland. A diagnostic 
survey method was used and the surveyed patients were assisted by nurses providing services or 
caregivers in completing the survey questionnaire. The survey was conducted between February and 
September 2022. It was voluntary and anonymous.
The research tool was a survey questionnaire consisting of questions about sociodemographic data, 
type of chronic disease resulting in respiratory failure, mechanical ventilation used and duration 
of coverage of this type of treatment. The next part of the questionnaire contained two scales. 
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A standardized questionnaire was used to assess the level of acceptance of illness: Acceptance of Illness 
Scale (AIS), created by Felton et al. of the Center Community Research and Action, Department of 
Psychology, New York University) in a Polish adaptation by Juczynski [24]. The scale is used to survey 
ill people. It is also used to measure the degree of acceptance of illness. The AIS scale contains eight 
statements describing the consequences of illness. It comes down to the recognition of limitations 
imposed by the disease, lack of self-sufficiency, a sense of dependence on other people and lowered 
self-esteem. The AIS scale is used to measure the degree of acceptance of the disease - the greater the 
acceptance, the better the adjustment and the less psychological discomfort. Responses were ranked 
and given a point value (“strongly agree” - 1, “strongly disagree” - 5). Obtaining the least number 
of points (1) expresses poor adjustment to the disease, while strongly disagree (5) - acceptance of 
the disease. The total score of 8-40 is an overall measure of the degree of acceptance of the disease. 
A score of 19 points and below is considered a low score, a score range, from 20 to 29 is considered 
medium, and a score above 30 is considered high. A low score indicates a lack of acceptance and 
adaptation, as well as a strong sense of psychological discomfort, while a high score indicates better 
adaptation of the disease and acceptance of the condition, as well as a lack of negative emotions, 
reflecting less psychological discomfort. Cronbach’s alpha internal consistency index was 0.85; 
satisfactory constancy of the score wsa 0.64. The relevance of the AIS was tested by comparing the 
results of the Scale with physicians’ assessment of treatment effects in cancer patients; a significant 
correlation was obtained (0.42; p < 0.01). The results of the AIS Scale were also correlated with the 
results of other tools that indirectly inform about the acceptance of the disease by different groups of 
patients (multiple sclerosis, diabetics and people after myocardial infarction). It can be applied to any 
disease. The greater the acceptance of the disease, the better the adaptation and less psychological 
discomfort.

Another tool was Satisfaction with Life Scale (SWLS) by E. Diener, R.A. Emmons, R.J. Larsen 
and S. Griffin, adapted by Z. Juczynski [24]. The scale contains five statements. The respondent 
assesses the extent to which each statement relates to one’s life to date. The result of the measurement 
is an overall index of feeling satisfied with life. The scores are summed, and the overall score indicates 
the degree of satisfaction with one’s life. The score ranges from 5 to 35 points. The higher the score, 
the greater the sense of satisfaction with life. The Cronbach’s alpha reliability index of the SWLS, 
determined in a survey of 371 people, was found to be satisfactory (0.81). The scale’s coefficient of 
constancy, determined in a two-study of a group of 30 people six weeks apart, was 0.86.
Theoretical tractability was estimated by analyzing associations with variables that indirectly reflect 
or influence feelings of satisfaction with life. A positive correlation was found with the Rosenberg 
Self-Esteem Scale RSES (0.56). In addition, SWLS scores correlate negatively with the severity of 
perceived stress as measured by the Perceived Stress Scale (PSS) and control of emotions of anger, 
depression and anxiety as measured by the Courtauld Emotional Control Scale (CECS).

Participants

The study group consisted of 73 patients receiving invasive and non-invasive mechanical 
ventilation in home environment. The study was carried out with the help of a questionnaire form 
posted on a social network of anesthesia nurses providing nursing and long-term care services 
to mechanically ventilated patients. Due to the specific type of treatment administered and the 
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communication problem concerning some of the patients, the authors initially set out to survey 100 
patients. After three months, the request for questionnaires was renewed and after six months it was 
decided to complete the survey, obtaining a final number of 73 correctly filled out questionnaires. 
Patients and their families were informed that participation in the study was anonymous and 
voluntary, and that completing the survey was tantamount to giving informed consent. Inclusion 
criteria were age over 18, being cared for by a long-term home ventilation team, being able to 
establish verbal or non-verbal communication, and consent to participate in the study. The exclusion 
criteria were being a minor and lack of consent.

Statistical Analysis

The basic test that was used in the statistical analyses is the Chi-square test for independence of 
variables. It was mainly used for questions built on nominal scales. Coefficients based on Cramer’s 
V test were used to determine the strength of the relationship. Therefore, for each analysis with 
the Chi-square test, additional tests were performed, which are carried out especially with small 
samples. These are tests performed with the exact or Monte Carlo methods. The significance “p” 
of Phi coefficients and Cramer’s V is determined by the result of the Chi-square test. Correlations 
between ordinal or quantitative variables (during the unfulfilled conditions of using parametric tests) 
were made using Spearman’s rho coefficient, which indicates the intensity of the relationship and its 
direction - positive or negative. The resulting value ranges from -1 to 1, with (-1) indicating a perfect 
negative correlation and (1) a perfect positive correlation. The analysis was performed using the 
IBM SPSS 26.0 package (IBM, New York City, NY, United States) with the Exact Tests module. All 
correlations/differences are statistically significant when p≤0.05.

Ethical Procedures

The participation of patients in the study was voluntary and anonymous. The study was conducted 
in accordance with the ethical standards set forth in the Declaration of Helsinki (64th WmA General 
Assembly, Fortaleza, Brazil, October 2013) and in accordance with Polish legal regulations. The 
application was favorably approved by the Bioethics Committee PANS in Przemyśl (KBPANS No. 
07/2022).

Results

The survey was conducted among patients receiving long-term home care for mechanically ventilated 
patients by invasive and non-invasive methods. The characteristics of the study group are shown in.

Table 1. Characteristics of the study group.
Variable Frequency (n = 73)

Gender
Female 33 45.2%
Male 40 54.8%

Age (years)

18-35 4 5.5%
36-45 7 9.6%
46-55 14 19.2%
56-65 26 35.6%
>65 22 30.1%
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Variable Frequency (n = 73)

Ventilation type
Non-invasive 44 60.3%

Invasive 29 39.7%

Period of coverage of home 
mechanical ventilation 

(years)

<1 16 21.9%
1-5 36 49.3%

6-10 16 21.9%
11-15 5 6.8%

As a result of which disease 
mechanical ventilation was 

used

Neuromuscular diseases 20 27.4%
Chronic Obstructive Pulmonary Disease (COPD) 29 39.7%

In respiratory failure after SCA 5 6.8%
In hypoventilation syndromes of obese people 11 15.1%

In post-traumatic respiratory failure 4 5.5%
Respiratory failure as a result of COVID-19 infection 4 5.5%

Source: Own 

In the invasive ventilation group, neuromuscular disease, respiratory failure after SCA and 
post-traumatic respiratory failure were more frequently indicated, while Chronic Obstructive 
Pulmonary Disease (COPD) and respiratory failure due to COVID 19 were more prevalent in the 
non-invasive ventilation group. The correlation coefficient is statistically significant and has a strong 
strength of association.

Table 2. Type of mechanical ventilation used.
Ventilation type

TotalNon-
invasive

Invasive

As a result of which 
disease mechanical 

ventilation was used

Neuromuscular diseases
Frequency (n) 7 13 20
Percentage (%) 15.9 44.8 27.4

Chronic Obstructive Pulmonary 
Disease (COPD)

Frequency (n) 26 3 29
Percentage (%) 59.1 10.3 39.7

In respiratory failure after SCA
Frequency (n) 0 5 5
Percentage (%) 0.0 17.2 6.8

In hypoventilation syndromes of 
obese people

Frequency (n) 6 5 11
Percentage (%) 13.6 17.2 15.1

In post-traumatic respiratory failure
Frequency (n) 1 3 4
Percentage (%) 2.3 10.3 5.5

Respiratory failure as a result of 
COVID-19 infection

Frequency (n) 4 0 4
Percentage (%) 9.1 0.0 5.5

Total
Percentage (%)

Frequency (n) 44 29 73
100.0 100.0 100.0

Cramer’s V 0.622 28.243 5 0.000 0.000

coefficient value Chi-square df p
Monte 
Carlo p

Source: Own 

The longer the period of coverage of home ventilation, the more often the result of its 
application relates to neuromuscular diseases. On the other hand, the shorter the period of coverage 
of home ventilation, the more often the ventilation relates to pulmonary diseases and COVID 19. The 
relationship between the variables is statistically significant and has a clear strength of association.
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Table 3. Ventilation coverage period vs. type of disease.
Period of coverage of home 

mechanical ventilation (years) Total
<1 1-5 6-10 11-15

As a result of 
which disease 

mechanical 
ventilation was 

used

Neuromuscular diseases
Frequency (n) 1 6 9 4 20
Percentage (%) 6.3 16.7 56.3 80.0 27.4

Chronic Obstructive Pulmonary 
Disease (COPD)

Frequency (n) 10 17 2 0 29
Percentage (%) 62.5 47.2 12.5 0.0 39.7

In respiratory failure after SCA
Frequency (n) 0 4 1 0 5
Percentage (%) 0.0 11.1 6.3 0.0 6.8

In hypoventilation syndromes of 
obese people

Frequency (n) 1 7 3 0 11
Percentage (%) 6.3 19.4 18.8 0.0 15.1

In post-traumatic respiratory 
failure

Frequency (n) 1 1 1 1 4
Percentage (%) 6.3 2.8 6.3 20.0 5.5

Respiratory failure as a result of 
COVID-19 infection

Frequency (n) 3 1 0 0 4
Percentage (%) 18.8 2.8 0.0 0.0 5.5

Total
Frequency (n) 16 36 16 5 73
Percentage (%) 100.0 100.0 100.0 100.0 100.0

Cramer’s V 0.402 35.399 15 0.002 0.003

coefficient value Chi-square df p
Monte 
Carlo p

Source: Own 

The average level of disease acceptance among the respondents was 20.73 +/- 5.36 (the min. 
value was 8 and the max. value was 40). Patients showed the highest mean on the eight items of the 
AIS questionnaire for the fifth criterion “I think people staying with me are often embarrassed by my 
illness” (3.66 +/- 1.16), and the lowest for the criterion “Health problems make me more dependent 
on others than I want to be” (1.74 +/- 0.50).

The mean level of satisfaction with life (SWLS) of respondents on long-term home mechanical 
ventilation was 17.66 +/- 5.37 (min. value was 5 and max. value was 35). Patients showed the highest 
mean on the five items of the SWLS questionnaire with regard to the fourth criterion “In life I have 
achieved the most important things I wanted” (3.97 +/- 1.78), and the lowest with regard to the 
criterion “In many respects my life is close to ideal” (2.95 +/- 1.28).
There is a positive statistically significant correlation between the level of AIS and the level of SWLS 
with a fairly pronounced strength of association. It is observed that a higher level of acceptance of the 
disease is associated with greater satisfaction with life (Table 4).

Table 4. Illness acceptance level vs. life satisfaction of surveyed patients.
Life satisfaction  

SWLS (5-35)
Illness acceptance  

AIS (8-40)

Spearman’s 
rho

Life satisfaction  
SWLS (5-35)

Correlation coefficient 1.000 0.348**

Significance (two-tailed) 0.003
Frequency (n) 73 73

Illness acceptance  
AIS (8-40)

Correlation coefficient 0.348** 1.000
Significance (two-tailed) 0.003

Frequency (n) 73 73
** Correlation significant at the 0.01 level (two-tailed).

Source: Own 
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There are statistically significant correlations between age and levels of life satisfaction (SWLS) 
and acceptance of illness (AIS). Older respondents have higher life satisfaction and higher levels of 
disease acceptance, but it is between age and SWLS levels that there is a more pronounced strength of 
association. There were no statistically significant correlations between duration of home mechanical 
ventilation coverage and SWLS or AIS (Table 5).

Table 5. Impact of respondents’ age on SWLS and AIS.

Age
Period of coverage 

of home mechanical 
ventilation

Spearman’s 
rho

Life satisfaction  
SWLS (5-35)

Correlation coefficient 0.535** 0.037
Significance (two-tailed) 0.000 0.756

Frequency (n) 73 73

Illness acceptance  
AIS (8-40)

Correlation coefficient 0.248* 0.096
Significance (two-tailed) 0.035 0.421

Frequency (n) 73 73
** Correlation significant at the 0.01 level (two-tailed).

Source: Own 

Analysis by Mann Whitney U test showed that gender does not statistically significantly differentiate 
SWLS life satisfaction and AIS disease acceptance levels. Life satisfaction and disease acceptance 
levels are not statistically significantly differentiated by type of ventilation as evidenced by the “p” 
values of the Mann Whitney U test. Analysis by the Kruskal Wallis test showed that the type of 
disease for which mechanical ventilation was used did not statistically significantly differentiate 
SWLS life satisfaction and AIS disease acceptance levels.

4. Discussion

The aim of this paper was to assess the level of acceptance of chronic disease and life satisfaction 
of patients receiving long-term home invasive and non-invasive mechanical ventilation. Analyzing 
the level of acceptance of the disease showed that it was at an average level. Patients showed the 
highest average on the eight items of the AIS questionnaire for the fifth criterion “I think people 
staying with me are often embarrassed by my illness,” and the lowest for the criterion “Health 
problems make me more dependent on others than I want to be.” The level of satisfaction with life 
(SWLS) was also at an average level. Despite the increasing prevalence of the use of home invasive 
and non-invasive ventilation worldwide, there are very few publications available in this area.

Studies by other authors have shown that the life satisfaction of mechanically ventilated patients 
was severely impaired, despite the provision of patient care and necessary equipment. The most 
important areas of dissatisfaction were mobility, communication, social contact and dependence 
on care. Importantly, 32% of patients, in retrospect, would rather die than receive invasive HMV 
[25,26]. Another study found that patients undergoing invasive HMV reported varying levels of 
life satisfaction. Older patients with COPD and more comorbidities are likely to have a poorer 
quality of life than patients with neu-romuscular disease [27], a finding supported by our own 
and other authors’ studies [7,26,27]. According to some patients, treatment with home mechanical 
ventilation resulted in better well-being and made it easier to live in the community and at home 
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compared to institutional treatment. However, patients also reported difficulty coming to terms with 
constant supervision by others, which undermined their autonomy and self-determination, as well 
as lingering fears and uncertainty about their future lives [28]. One hundred correctly completed 
questionnaires were analyzed in South Korea. The patient satisfaction rate was high. Satisfaction with 
health care among patients treated with HMV in most of the components studied was also high [29]. 
Rarely described experiences of patients undergoing HMV show that this treatment causes suffering 
and distress in patients’ lives, as they have a constant sense of dependency [28,29]. Studies by other 
authors have shown that the quality of life of patients ventilated non-invasively is significantly higher 
than that of those on invasive ventilation [31,32], which was not con-firmed by our own study.

Non-randomized studies in China have demonstrated the benefits of NIV in the post-hospital 
population. There was a small but significant reduction in hospital admissions [33]. In their studies, 
Fox et al. found that in the case of elderly patients or patients with heart failure, home non-invasive 
ventilation may not be beneficial and its use may be potentially harmful [34].

The possibility of using mechanical ventilation in the home environment is an opportunity for 
all people whose lives depend on a ventilator. These patients have a higher survival rate, a lower risk 
of infections and other complications than in a hospital environment. They also have the opportunity 
to improve their quality of life despite their chronic disease. This is a major caregiving challenge 
for loved ones, who, from the moment a sick family member is discharged from the hospital, must 
reorganize their existing lives to provide adequate help and support. This often requires a great deal 
of knowledge, patience and dedication [35].
Limitations of the Study
The main limitation of our study is the sample size, which may be considered small; however, 
previously published studies on patients with HMV have used similar sample sizes [8,10,30]. Another 
limitation of the study may be the need to obtain assistance in completing the questionnaire from 
the immediate family due to the severity of the disease especially in invasively ventilated patients. 
Responses may not have always been consistent with the actual condition. Therefore, further studies 
on a larger group of respondents are needed to verify the current findings.

Conclusions

A survey of patients receiving long-term home care for mechanically ventilated patients using non-
invasive and invasive methods provides insight into the impact of the treatment method used on the 
patients’ level of disease acceptance and life satisfaction. The results of our study proved that the level 
of acceptance of the disease and satisfaction with life among the surveyed patients was at an average 
level. Statistical analysis showed that higher levels of disease acceptance were associated with higher 
life satisfaction. Further research in this area is needed due to the increasing use of this treatment 
method and demographic changes.
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