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Abstract 

Background:  People on home mechanical ventilation (HMV) belong to a heterogeneous population with complex 
care needs. In Germany, outpatient intensive care is provided in people’s private home (PH) or in shared living com-
munities (SLC). Increasing patient numbers have led to criticism of the quality of care in recent years. Since quality 
deficits from the perspective of those affected are largely unclear, the following research question emerged: How do 
interviews with ventilated individuals and family caregivers explain any differences or similarities in the quality of care 
between PH and SLC?

Methods:  This study used a mixed-methods convergent parallel design, where quantitative and qualitative compo-
nents were separately collected and analysed. The quantitative component (structured interviews and online survey) 
included ventilation characteristics, health-related resource use, health-related quality of life (HRQL) measured with 
the Severe Respiratory Insufficiency Questionnaire (SRI; range 0-100; higher scores indicated higher HRQL) and the 
Burden Scale of the Family Caregivers short version (BSFC-s; range 0-30; higher scores indicated higher burden). The 
qualitative component (semi-structured interviews) focused on people’s experience of person-centred care. Data 
were merged using a weaving method and the Picker framework of Person-Centred Care.

Results:  The quantitative component revealed that ventilated individuals living in PHs were on average 20 years 
younger than participants living in SLCs (n = 46; PH: 46.86 ±15.40 years vs. SLC: 65.07 ±11.78 years; p = .001). HRQL (n 
= 27; PH: 56.62 ±16.40 vs. SLC: 55.35 ±12.72; p > .999) and the burden of family caregivers (n = 16; PH: 13.20 ±10.18 
vs. SLC: 12.64 ±8.55; p > .999) were not significantly different between living situation. The qualitative component 
revealed that person-centred care is possible in both care settings (ventilated individuals: n = 13; family caregivers: n 
= 18).

Conclusion:  This study describes a care situation that is as heterogeneous as the population of people with HMV. 
HRQL and the burden of family caregivers are highly individual and, like person-centred care, independent of the 
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Background
Home mechanical ventilation (HMV) is established 
treatment strategy for people with chronic respira-
tory failure [1]. In 2005, the prevalence of HMV per 
100,000 population was 6.6 in Europe [2]. Recent stud-
ies indicated that demographic changes and advances 
in medical technology have increased the use of 
HMV worldwide [3–6]. In Germany, the number of 
patients hospitalised for the initiation or follow-up of 
HMV doubled between 2008 and 2018, with the high-
est increase in the 75+ age group [6]. Since HMV is 
extremely resource- and cost-intensive, this increasing 
prevalence poses enormous challenges to the health 
care system and influences the delivery of care [3, 7, 8].

People on HMV comprise a very heterogeneous 
population. Chronic respiratory failure can develop 
in people with chronic obstructive pulmonary dis-
ease (COPD), neuromuscular disorder (NMD), obesity 
hypoventilation syndrome, or thoracic-restrictive lung 
disease [9]. Mechanical ventilation treatment can be 
invasive via tracheostomy or non-invasive (NIV: non-
invasive ventilation) via a mask [10]. Since many people 
on NIV manage their ventilation themselves, the care 
needs of these people are frequently lower than those 
of people on invasive ventilation [11]. An expanding 
group within the HMV population can be characterised 
by multiple internal and neurological comorbidities, 
advanced age (i.e., > 60 years), and complex care needs 
[3]. These people cannot be weaned from mechanical 
ventilation after long and severe treatment in the inten-
sive care unit (ICU). The main criticism here is that 
these patients are often discharged directly from the 
ICU to HMV without any follow-up rehabilitation in a 
specialised weaning centre [12]. In addition to the fact 
that weaning potentials have to be clarified, it is also 
important to examine the indication for HMV from an 
ethical perspective. This means that patients and their 
relatives must be clearly informed about life expectancy 
and quality of life in the context of individual patient 
wishes and autonomy [10]. Another crucial group rep-
resents people with NMDs (e.g., amyotrophic lateral 
sclerosis, Duchenne muscular dystrophy, or spinal cord 
paralysis), who have little or no weaning potential due 
to their disease [9]. Nevertheless, this population is able 
to live with their families and lead a self-determined 
life with high participation and quality of life [13]. 
People with NMDs comprise a comparatively young 

population, which has increased only marginally over 
the years [3].

The practices and policies regarding HMV widely 
differ across countries [14]. In Germany, people with 
intensive care needs and HMV use can be cared for in 
outpatient or inpatient settings. The choice of the care 
setting depends on the affected individual (or the per-
son’s legal guardian) and is also influenced by the sever-
ity of the underlying disease, the complexity of individual 
care needs, structural needs such as accessibility, and the 
regional availability of outpatient intensive care services. 
Inpatient care is provided in specialised intensive care 
facilities. Outpatient intensive care can occur in a per-
son’s private home (PH) or in a shared living community 
(SLC). At PHs, affected individuals are usually provided 
with 24/7 care by specialised intensive care services (i.e., 
skilled nurses) or by assisted care (i.e., lay helpers, assis-
tants or family caregivers). This care model enables a very 
high degree of autonomy and participation [10]. SLCs are 
self-determined communities with a maximum of 12 res-
idents, whereby the care service providers can be freely 
chosen and have guest status. Compared to individual 
intensive care, SLCs are less staff-intensive and therefore 
more lucrative for providers and place less burden on the 
health care system [15].

Currently, in Germany, there is much criticism about 
the quality of care for people on HMV regarding finan-
cial disincentives, unmet quality standards, and a lack of 
control mechanisms [16, 17]. In response, the German 
government passed the Intensive Care and Rehabilita-
tion Strengthening Act (IPReG) in 2020 [18]. Although 
the IPReG promotes necessary regulations, such as 
the assessment of weaning potential, simplified access 
to rehabilitation and mandatory quality controls, it is 
under massive criticism for disregarding the heteroge-
neous needs of the affected individuals and for violat-
ing their rights of self-determination. According to the 
IPReG, expensive outpatient intensive care should only 
be approved under strict conditions, while the more cost-
saving inpatient care should become standard care [18].

Well-defined quality standards must be created to 
reform care structures and ensure that every person on 
HMV receives care that meets their individual needs. 
Quality of care is a complex and multifaceted construct, 
and studies evaluating quality of care should aim to 
capture it in a multidimensional way [19]. The US Insti-
tute of Medicine suggests that improvements in quality 

living situation. Policy decisions that facilitate person-centred care need to recognise that quality of care is highly 
individual and starts with the free choice of the care setting.
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of care should focus on six dimensions: care should 
be safe, effective, person-centred, timely, efficient and 
equitable [20]. Therefore, person-centred care is rec-
ognised as a key component of developing high-quality 
care [21]. It has also been recommended to compare 
the perceived quality with the clinical quality of care 
[19]. Perceived quality of care can be understood as 
the patient’s “subjective” and “dynamic” perception of 
“the extent to which expected health care is received” 
[22]. Clinical quality of care is defined by “the interac-
tion between health care providers and patients” and 
describes how inputs from a health care system could 
be transformed into health outcomes [19].

There are some studies focusing on specific aspects of 
the quality of care for individuals on HMV. Some qualita-
tive studies deal with safety identified care deficits such 
as competence gaps of health care professionals or dif-
ficulties in building relationships with patients and fam-
ily caregivers [23–25]. Quantitative studies found that 
especially in invasive HMV patients who have failed pro-
longed weaning health-related quality of life (HRQL) was 
severely impaired [13, 26]. Moreover, older patients with 
COPD and multiple comorbidities were likely to have a 
lower HRQL than patients with neuromuscular diseases 
[26]. COPD patients with long-term NIV had a lower 
HRQL if they were severely care-dependent and lived in 
a nursing home [27]. A single qualitative study found that 
person-centred care practise during prolonged weaning 
from mechanical ventilation could optimise weaning suc-
cess [28]. Further studies indicate the high burden on the 
families of HMV patients [29–31], whereby the large gap 
between the expectations of the families and the actual 
support services became apparent [29]. Overall, there is 
limited evidence on how HMV should be delivered to 
affected individuals to improve person-centred outcomes 
[14]. Therefore, the project ‘Optimising the Care of Ven-
tilated Patients in the Outpatient Intensive Care’ (Ger-
man acronym: OVER-BEAS) was recently initiated in 
Bavaria, Germany [32]. One objective of the project was 
to examine the quality of care for people on HMV from 
the perspective of health care professionals [33]. In the 
current part of the project, the perspective of the affected 
individuals and their family caregivers was examined. In 
this study, quality of care was examined as a multifaceted 
construct (i.e., clinical and perceived quality of care) that 
considered the different living conditions in outpatient 
intensive care with a mixed-methods approach.

Research questions
The study was guided by the following research 
questions:

(1)	 Quantitative component: Are there differences in 
the clinical quality of care between PH and SLC?

(2)	 Qualitative component: Are there differences in the 
perceived quality of care between PH and SLC?

(3)	 Mixed-methods comparison: How do interviews 
with ventilated individuals and family caregivers 
explain any differences or similarities in the quality 
of care between PH and SLC?

Methods
Overall study design
This study used a mixed-methods convergent parallel 
design, where both quantitative and qualitative com-
ponents were separately collected and analysed, with 
the purpose of merging and comparing the results [34]. 
Mixed-methods approaches can be particularly valuable 
in quality of care research since they have the potential to 
examine the multiple dimensions of quality in an objec-
tive (i.e., quantitative) and a subjective (i.e., qualitative) 
manner [35]. The convergent parallel design enables the 
research question to be examined from multiple perspec-
tives. While quantitative results tend to show general 
trends and relationships, qualitative results provide an 
in-depth personal perspective of the affected individuals. 
The combination of these two types of results provides a 
more complete picture of the care situation than either 
dataset alone [36].

The widely recognised Picker Principles of Person-Cen-
tred Care were used as an overarching framework for our 
mixed-methods study, as they address every facet of care 
across the patients’ pathway [21]. Defined by eight prin-
ciples the framework provides essential key elements for 
the delivery of high-quality care (Picker Institute Europe: 
Picker Principles of Person Centred Care, unpublished):

1.	 Fast access to reliable health advice
2.	 Effective treatment delivered by trusted professional
3.	 Continuity of care and smooth transition
4.	 Involvement in decisions and respect for preference
5.	 Clear information, communication, and support for 

self-car
6.	 Involvement of, and support for, family and carer
7.	 Emotional support, empathy and respect
8.	 Attention to physical and environmental needs

For the quantitative component, the clinical quality 
of care was described using data on ventilation, health-
related resource use, HRQL and burden of the family 
caregivers. For the qualitative component, the perceived 
quality of care was examined using the Picker Principles 
of Person-Centred Care [21, (Picker Institute Europe: 
Picker Principles of Person Centred Care, unpublished)]. 
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For structure and transparency, this paper used the 
guidance of Good Reporting of a Mixed Methods Study 
(GRAMMS) [37]. The process for this convergent parallel 
mixed-methods study is shown in Fig. 1.

Participants and setting
Participants (i.e., ventilated individuals and their fam-
ily caregivers) were recruited via intensive care services 
and via snowball sampling using social media and patient 
associations in Bavaria, Germany.

Intensive care services listed in an official register 
were invited to support recruitment of study partici-
pants via mail and a subsequent telephone call. Inten-
sive care services willing to support our study acted as 
gatekeepers for recruitment. Participants (i.e., venti-
lated individuals) were eligible if they met the following 
inclusion criteria: adult (i.e., at least 18 years old), diag-
nosis of chronic respiratory failure, invasive or NIV, full 
or partial ventilator support, and living in an outpatient 

care setting (i.e., PH or SLC) in Bavaria. The exclusion 
criterion was being in the terminal stage of disease (i.e., 
end-stage disease). The inclusion criteria for family car-
egivers were being an adult (i.e., at least 18 years old) 
and being involved in the care or support of the venti-
lated individual. For data protection reasons, the inten-
sive care services provided written study information 
to potential study participants (or their legal guard-
ians). Potential study participants were encouraged to 
contact the study team if they had any further ques-
tions. Contact details were not shared until the poten-
tial participant gave informed written consent for study 
participation.

Potential participants who were reached personally 
via snowball sampling (i.e., study information via social 
media or patient associations) were invited to contact us 
directly. When contact was made, eligibility screening 
was conducted by the research team.

Fig. 1  Process of the convergent parallel mixed-methods study. Abbreviations: BSFC-s Burden Scale for Family Caregivers – short, PH private home, 
SLC shared living community, SRI Severe Respiratory Insufficiency questionnaire
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Participants of the online survey were also recruited via 
social media and patient associations, whereby the inclu-
sion criteria were reviewed prior to the actual survey.

Overall data collection procedure
Data collection was carried out by semi-structured 
face-to-face (or telephone) interviews (qualitative), 
structured face-to-face (or paper-pencil) interviews 
(quantitative), and an online survey (quantitative). 
Except for the online survey, qualitative and quantita-
tive data collection was planned during one visit in one 
care situation, adapting the approach according to the 
needs of the families. Each participant was assigned an 
identity number (ID) to allow data pseudonymisation. 
Questions were answered by ventilated individuals and 
their family caregivers with the support of nursing staff 
or medical records. All interviewers were trained in a 
structured, half-day workshop conducted by members 
of the research team (HK and LG) and had a profes-
sional background (i.e., skilled nurses, occupational 
therapist and speech therapist) which was necessary to 
respond sensitively to the participants.

To adapt the interview situation to the capabilities of 
the ventilated individuals, the cognitive and communi-
cative status was clarified prior to data collection with 
the responsible contact persons. In order to include the 
ventilated individuals actively and within their capa-
bilities in the research, the quantitative part of the data 
collection was divided into part A (i.e., demographics, 
ventilation characteristics and health-related resource 
use) and part B (i.e., HRQL). Ventilated individuals with 
severely limited cognitive and communicative abilities 
were eligible to participate in part (A) of the quantita-
tive study represented by a proxy (i.e., family caregiver 
or primary nurse). Ventilated individuals without cog-
nitive impairment but with limited communicative 
abilities could also answer the HRQL measure (parts A 
and B). Participation in the quantitative and qualitative 
study was possible if the ventilated individual had the 
cognitive and communicative abilities to conduct a full 
interview (i.e., German or English language skills, com-
munication skills beyond yes and no answers, no severe 
aphasia or dysarthria, and no cognitive impairment). 
The use of special communication aids and strategies 
was welcomed (e.g., written interviews and eye track-
ing computer devices). Family caregivers could describe 
their perspective of the care situation in a qualitative 
interview, either in addition to the ventilated individual 
or independently of him or her. Furthermore, quantita-
tive data was collected from the caregivers to describe 
demographics, care situation and burden of the family 
caregivers. To keep the effort of the participants as low 
as possible, family caregivers were offered to conduct 

their interviews by telephone as an alternative to face-
to-face interviews. The interview was scheduled as 
soon as a person agreed to participate in the study.

Quantitative data collection
Quantitative data collection started in June 2019. Data 
were collected with structured face-to-face inter-
views based on different measures. Since in the first 
COVID-19 wave, extensive contact bans were adopted 
in Germany in mid-March 2020 [38], face-to-face data 
collection was no longer possible. Quantitative data 
collection was therefore continued as an online survey. 
Participants were invited to take part in the survey via 
social media and patient associations. This change was 
approved by the responsible ethics committee with an 
amendment. The online survey started in May 2020 and 
was concluded in August 2020 (i.e., end of quantitative 
data collection).

Measures for the ventilated individuals

Demographic and ventilation characteristics  Demo-
graphics (i.e., gender, age, and living situation) and medi-
cal history of mechanical ventilation (i.e., underlying dis-
ease, type of ventilation, duration of ventilation in years, 
and spontaneous breathing) were collected to describe 
the participants’ characteristics.

Health‑related resource use  Health-related resource 
use was measured with questions regarding nursing care, 
therapeutic and medical care, ventilation equipment, and 
medical aids and technical devices. The questionnaire of 
the Safety in Home Care for Ventilated Patients (SHAPE) 
study was used as a template for the development of the 
questions [23]. Long-term care needs were defined by 
the specific long-term care assessment of individual care 
needs of the Medical Service of the Health Insurance 
Funds (MDK), resulting in five care grades [39].

Health‑related quality of life  HRQL was measured with 
the Severe Respiratory Insufficiency questionnaire (SRI) 
[40]. The SRI is a valid, condition-specific questionnaire 
for people with severe respiratory insufficiency receiv-
ing HMV. Currently, the SRI is the most widely used 
international instrument for assessing HRQL in people 
with various chronic respiratory disorders [41]. The SRI 
contains 49 items, each of which was rated on a 5-point 
Likert scale (‘strongly disagree’ to ‘strongly agree’). The 
SRI comprised seven independent subscales (respira-
tory complaints, physical functioning, attendant symp-
toms and sleep, social relationships, anxiety, psychologi-
cal well-being, and social functioning). Each subscale 
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produced a score between 0 and 100, with higher scores 
indicating higher HRQL. The subscales were aggregated 
to one summary score.

Measures for the family caregivers

Demographic characteristics and care situation  Infor-
mation about demographics (i.e., gender, age, and rela-
tionship to the ventilated individual) and the care situ-
ation (i.e., shared household living or involvement in 
specialised nursing) was collected prior to the qualitative 
interviews.

Burden of the family caregivers  Family caregivers who 
participated in the qualitative interview additionally 
provided information about their subjectively experi-
enced burden. This was measured with the short ver-
sion of the Burden Scale for Family Caregivers (BSFC-s) 
[42]. The BSFC-s is a valid 10-item assessment, with each 
item rated on a 4-point Likert scale (‘strongly disagree’ to 
‘strongly agree’). A higher score indicates a higher subjec-
tive burden for the relative: low burden (0-4), moderate 
burden (5-14), and high burden (15-30) [43].

Qualitative data collection
Qualitative data were collected from June 2019 to 
March 2020 using semi-structured interviews. Prior to 
the interview, the participants were informed about the 
background, aim and procedure of the study. To avoid 
overloading, it was emphasised that breaks are possible 
at any time during the interview. The participants were 
encouraged to be critical and reflective and present their 
individual perception of the care situation. In addition to 
informed written consent, all participants provided ver-
bal informed consent before the audio recording of the 
interview. The interview guide started with an opening 
question, which transitioned to the following five key 
questions: (1) daily care situation, (2) social relationships 
and participation, (3) safety of care, (4) care coordination, 
and (5) capacity for improvement. These five areas were 
chosen to present a broad view of the perceived qual-
ity of care and to address the entire care pathway in the 
spirit of the Picker Principles. Key questions were the 
same for ventilated individuals and family caregivers, 
but follow-up questions or probes (i.e., further explana-
tions or examples offered when additional information 
was necessary) were adapted to the respective participant 
group. To close the interview, the participants were asked 
if there was anything else to tell. Field notes (e.g., inter-
view duration and special incidents) were taken after the 

interview. The structure of the interview is presented in 
Table 1.

Pilot testing
The questionnaires for the quantitative data collection 
and the interview guides for the qualitative data collec-
tion were pilot tested in both care settings (PH and SLC) 
with two ventilated individuals. After the interview, the 
participants were asked for feedback on the feasibility, 
appropriateness and comprehensibility of the questions, 
the duration of the interview, and the interview situation. 
The pilot test provided support for the developed inter-
view structure and did not result in major changes. The 
online survey also went through a pre-test phase, where 
it was possible to complete the questionnaire online and, 
if necessary, add comments to specific questions.

Ethics
The study including an amendment was approved by 
the ethics committee of the Catholic University of 
Applied Sciences Munich. Written informed consent 
was obtained from all participants before conducting the 
study.

Data analysis

Quantitative analysis  Discrete data are presented as 
absolute (n) and relative (%) frequencies. Continuous 
data are presented as the mean (M) ± standard devia-
tion (SD) and were tested for normal distribution using 
the Shapiro-Wilk test. Group comparisons of the results 
were performed with respect to living in a PH versus 
living in an SLC (hypothesis = there is no difference 
between the settings PH and SLC). To estimate group 
effects, paired t-tests were used for normally distributed 
data. For nonnormally distributed data, a nonparamet-
ric test (Wilcoxon–Mann–Whitney rank sum test) was 
used. Group effects were tested with a 2-sided level of 
0.05. For nominal data with two or more categories, 
Fisher’s exact test was used to compare the propor-
tions between the PH and SLC care settings. For each 
sub-hypothesis (see tables), p values were corrected 
for multiple group comparisons based on Bonferroni–
Holm tests. Further subgroup analyses were performed 
to compare individuals with invasive ventilation versus 
NIV and to compare individuals taking part in the offline 
(i.e., face-to-face or paper-pencil survey) versus online 
survey. The data analysis was performed with IBM© 
SPSS© Statistics, Version 24.

Qualitative analysis  The qualitative analysis was guided 
by the framework method [44], a systematic approach 
providing clear steps to produce highly structured 
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outputs. As a theoretical basis for building a deductive 
analysis matrix, we used the Picker Principles of Person-
Centred Care [21, (Picker Institute Europe: Picker Prin-
ciples of Person Centred Care, unpublished)]. We used a 
deductive-inductive approach [45], with the eight Picker 
principles as deductive meta-codes and inductively built 
sub-codes (i.e. the sub-codes were derived directly from 
the interviews with the ventilated individuals and the 
family caregivers). The codebook for the framework anal-
ysis showing the definition for each Picker principle as 
well as themes and example quotes for each sub-code is 
provided in Additional file 1.

The qualitative interviews were audio-recorded and tran-
scribed verbatim. For data protection personal data were 
pseudonymised. All participants were offered to review 
their transcript for quality control. Using qualitative con-
tent analysis, the transcripts were segregated into dis-
tinct manageable units or ‘meaning units’ [45]. Data were 
independently analysed by two researchers (HK: MPH, 
occupational therapist and LG: MSc, skilled nurse). Both 
researchers were experienced in qualitative data analy-
sis. All interview transcripts and all independent built 
codes were subsequently cross-compared, whereby disa-
greement was discussed until consensus was reached 
between the two researchers. The sample size was limited 
based on the principle of meaning saturation (i.e., addi-
tional participants were included in the study as long as 
new themes emerged) [46]. Saturation was reached after 
31 interviews. Data analysis was conducted with MAX-
QDA software, version 20.

Mixed‑methods analysis  Subsequent to the independ-
ent analysis of the quantitative and qualitative data, the 
results were merged for comparison to identify areas of 
convergence and divergence using a weaving approach 
[47] in the Discussion section. Researchers with differ-
ent experience levels and professional backgrounds were 
involved in the integration of the data (HK, LG, KaH 
and BR). The Picker Principles of Person-Centred Care 
[21, (Picker Institute Europe: Picker Principles of Person 
Centred Care, unpublished)] were used to structure the 
merging and comparing of results.

Results
Recruitment
Recruitment ran in parallel with data collection. Out of 
136 approached intensive care services that were invited, 
35 agreed to support recruitment. Within these inten-
sive care services, 180 individuals met the inclusion cri-
teria (PH: n = 89; SLC: n = 91). Of these, 22 (response: 

12.2 %) ventilated individuals consented to participate. 
Another three participants attended the study by snow-
ball sampling via patient associations, resulting in a total 
of 25 ventilated individuals taking part in the face-to-face 
(or paper-pencil) interviews. An additional 21 individuals 
took part in the online survey, resulting in a total of 46 
ventilated individuals being included in the quantitative 
analysis.

Quantitative results
Demographic and ventilation characteristics
The demographic and ventilation characteristics of 
the individuals on HMV are shown in Table  2. Of the 
46 ventilated individuals, 28 (60.9 %) were male, and 
28 (60.9 %) lived in their PH. The mean age was 53.99 
±16.60 years. The participants living in a PH were on 
average almost 20 years younger than the participants 
living in an SLC (PH: 46.86 ±15.40 years vs. SLC: 65.07 
±11.78 years; p = .001). The participants living in a PH 
were on ventilation an average of more than eight years 
longer than the participants in an SLC (p < .001). Of 
the ventilated individuals, 13 participated in the quali-
tative interviews (see Table 2, column 2). Since one of 
the interview participants lived in two different care 
settings (PH and inpatient setting), we excluded the 
person from further quantitative analysis. During the 
qualitative interview, the participant only referred to 
the care at home.

Health‑related resource use
Data on health-related research use are presented in 
Table  3. Data on long-term care needs show that more 
than half of the participants had most severe impair-
ments (n = 23; 51.1 %). Most of the participants were 
provided with specialised nursing care (n = 33; 73.3 %), 
whereby, particularly for those in PHs, assisted care or a 
combination of both types of care were also applied (p = 
.004). Almost all participants received physical therapy (n 
= 43; 95.6 %). Occupational therapy (PH: 44.4 % vs. SLC 
82.4 %; p = .130) and speech therapy (PH: 25.9 % vs. SLC: 
83.3 %; p = .001) were used considerably more often in 
SLCs. There were no differences between PH and SLC 
groups in the use of medical care and ventilation equip-
ment. The use of medical aids and technical devices 
showed few differences. An exception was the use of a 
powered wheelchair (PH: 59.3 % vs. SLC: 5.9 %; p = .005).

Health‑related quality of life
The data on HRQL are presented in Table 4. The SRI was 
completed by 31 participants, but due to missing values, 
the summary score was only based on answers from 27 
participants. Overall, the mean SRI summary score was 
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56.15 ±14.90, indicating a medium HRQL. The lowest 
score was on the subscale ‘physical functioning’ (25.63 
±21.21). In comparing living situations, there was no sig-
nificant difference in the SRI summary score (PH: 56.62 
±16.40 vs. SLC: 55.35 ±12.72; p > .999). The largest dif-
ference was found in the subscale ‘psychological wellbe-
ing’ (PH: 65.55 ±21.99 vs. SLC: 49.78 ±21.13; p = .500). 
A graphical comparison of the mean SRI scores for those 
in PHs versus SLCs is displayed in Fig. 2.

Additional results comparing the participants with 
invasive ventilation versus NIV and the participants 
taking part in the offline versus online survey are pre-
sented in Additional file 2.

Demographic characteristics, care situation and burden 
of the family caregivers
Data on the characteristics and burden of family car-
egivers are presented in Table  5. A total of 18 family 

caregivers participated in the study. Ten family caregivers 
were female (55.6%), and the mean age was 52.06 ±12.34 
years. Overall, the mean BSFC-s summary score was 
12.81 ±8.74, indicating a moderate burden on the fam-
ily caregivers. There was no significant difference in the 
BSFC-s summary score between family caregivers caring 
for someone in a PH and those caring for someone in an 
SLC (PH: 13.20 ±10.18 vs. SLC: 12.64 ±8.55; p > .999).

Qualitative results
Thirty-one participants took part in the qualitative inter-
views: thirteen ventilated individuals (see Table  2) and 
18 family caregivers (see Table  5). Interviews were usu-
ally conducted as face-to-face interviews. Of the inter-
views with ventilated individuals, two interviews were 
conducted in writing due to the use of alternative and 
augmented communication devices. Four interviews 
with family caregivers were conducted as telephone 
interviews for pragmatic reasons. The mean duration of 

Table 2  Demographic and ventilation characteristics in the PH versus SLC groups

N = 46. Data are presented as absolute numbers (n) and relative frequencies (%) or as the means (M) and standard deviations (SD)

Missing values: Duration of ventilation, years (n = 3)

Abbreviations: COPD Chronic obstructive pulmonary disease, NMD Neuromuscular disorder, NIV Non-invasive ventilation, PH Private home, SLC shared living 
community

*Significant at p < 0.05
a Adjusted with Bonferroni–Holm correction for multiple testing
b Central nervous system disease, e.g., stroke, traumatic brain injury, hypoxic brain injury, subarachnoid haemorrhage

Participants
with Interview

Participants who took part in the study

PH SLC Total P value P adjusted a

Subjects, N 13 28 18 46

Gender, n (%)

  Female 5 (38.5) 9 (32.1) 8 (44.4) 17 (37.0) .718 >.999

  Male 8 (61.5) 18 (64.3) 10 (55.6) 28 (60.9)

  Divers 0 0 1 (3.6) 0 0 1 (2.2)

Age, years, M (±SD) 52.17 (±16.75) 46.86 (±15.40) 65.07 (±11.78) 53.99 (±16.60) <.001* <.001*

Underlying disease, n (%) <.001* .002*

  NMD 7 (53.8) 17 (60.7) 5 (27.8) 22 (47.8)

  Spinal cord paralysis 0 0 4 (14.3) 0 0 4 (8.7)

  Central nervous system disease b 2 (15.4) 0 0 8 (44.4) 8 (17.4)

  COPD 2 (15.4) 4 (14.3) 2 (11.1) 6 (13.0)

  Pneumonia 1 (7.7) 1 (3.6) 1 (5.6) 2 (4.3)

  Chest deformity 1 (7.7) 1 (3.6) 1 (5.6) 2 (4.3)

  Post-operative complications 0 0 1 (3.6) 1 (5.6) 2 (4.3)

Type of ventilation, n (%) .069 .207

  Invasive 10 (76.9) 20 (71.4) 17 (94.4) 37 (80.4)

  NIV 3 (23.1) 8 (28.6) 1 (5.6) 9 (19.6)

Duration of ventilation, years, M (±SD) 9.26 (±5.86) 11.67 (±8.00) 3.08 (±2.44) 8.67 (±7.76) <.001* <.001*

Spontaneous breathing, n (%) .768 >.999

  Ventilation < 16 h 6 (46.2) 10 (35.7) 7 (38.9) 17 (37.0)

  Ventilation > 16 h 1 (7.7) 3 (10.7) 3 (16.7) 6 (13.0)

  Continuous ventilation 6 (46.2) 15 (53.6) 8 (44.4) 23 (50.0)
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Table 3  Health-related resource use in the PH versus SLC groups

Missing values: occupational therapy (n = 1), respiratory therapy (n = 3), 2nd ventilator (n = 2), oxygen device (n = 1), suction device (n = 1), powered wheelchair (n 
= 1), transfer aids (n = 2), standing aids (n = 1), toilet aids (n = 1), walking aids (n = 1), positioning aids (n = 1), communication devices (n = 1), adaptive computer 
equipment (n = 2), and aids for incontinence care (n = 5)

N = 45. Data are presented as absolute numbers (n) and relative frequencies (%)

Abbreviations: PH Private home, SLC Shared living community

*Significant with p < 0.05
a Adjusted with Bonferroni–Holm correction for multiple testing (for each sub-hypothesis: nursing care, therapeutic and medical care, ventilation equipment, medical 
aids and technical devices)

PH SLC Total P value P adjusted a

n (%) n (%) n (%)

Nursing care
Long-term care needs .785 .785

  None to considerable impairments 2 (7.4) 0 0 2 (4.4)

  Serious impairments 3 (11.1) 3 (16.7) 6 (13.3)

  Severe impairments 8 (29.6) 6 (33.3) 14 (31.1

  Most severe impairments 14 (51.9) 9 (50.0) 23 (51.1)

Type of care .002* .004*

  Specialised nursing care 15 (55.6) 18 (100) 33 (73.3)

  Assisted care 7 (25.9) 0 0 7 (15.6)

  Both combined 5 (18.5) 0 0 5 (11.1)

Therapeutic and medical care
  Physical therapy, last 3 months 25 (92.6) 18 (100) 43 (95.6) .509 >.999

  Occupational therapy, last 3 months 12 (44.4) 14 (82.4) 26 (59.1) .026 .130

  Speech therapy, last 3 months 7 (25.9) 15 (83.3) 22 (48.9) <.001* .001*

  Respiratory therapy, last 3 months 5 (18.5) 1 (6.7) 6 (14.3) .395 >.999

  General practitioner, last 3 months 24 (88.9) 16 (88.9) 40 (88.9) >.999 >.999

  Medical specialist, last 3 months 11 (40.7) 9 (50.0) 20 (44.4) .559 >.999

Ventilation equipment
  2nd ventilator 22 (81.5) 13 (76.5) 35 (79.5) .716 >.999

  Bag-valve-mask 21 (77.8) 14 (77.8) 35 (77.8) >.999 >.999

  Oxygen device 16 (61.5) 15 (83.3) 31 (70.5) .182 >.999

  Respiratory gas humidifier 12 (44.4) 13 (72.2) 25 (55.6) .078 .544

  Suction device 21 (77.8) 15 (88.2) 36 (81.8) .455 >.999

  Inhalation device 23 (85.2) 15 (83.3) 38 (84.4) >.999 >.999

  Cough assist 15 (55.6) 6 (33.3) 21 (46.7) .223 >.999

Medical aids and technical devices
  Wheelchair 16 (59.3) 17 (94.4) 33 (73.3) .014* .157

  Powered wheelchair 16 (59.3) 1 (5.9) 17 (38.6) <.001* .005*

  Transfer aids (e.g., hoist) 19 (70.4) 11 (68.8) 30 (69.8) >.999 >.999

  Standing aids (e.g., standing frame) 2 (7.4) 4 (23.5) 6 (13.6) .186 >.999

  Bathing aids (e.g., bath seat) 12 (44.4) 8 (44.4) 20 (44.4) >.999 >.999

  Nursing care bed 22 (81.5) 18 (100) 40 (88.9) .073 .658

  Toilet aids (e.g., commode chair) 13 (48.1) 9 (52.9) 22 (50.0) >.999 >.999

  Walking aids (e.g., rollator) 4 (14.8) 6 (35.3) 10 (22.7) .150 >.999

  Positioning aids (e.g., wedges) 17 (63.0) 15 (88.2) 32 (72.7) .090 .717

  Feeding tube and pump 15 (55.6) 17 (94.4) 32 (71.1) .006* .078

  Communication devices 8 (29.6) 6 (35.3) 14 (31.8) .748 >.999

  Adaptive computer equipment 12 (44.4) 4 (25.0) 16 (37.2) .328 >.999

  Aids for incontinence care 7 (25.9) 8 (61.5) 15 (37.5) .041* .412
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the interviews with ventilated individuals was 25 min-
utes (range: 10 to 65 minutes). The mean duration of the 
interviews with family caregivers was 28 minutes (range: 
13 to 55 minutes). One interview with a relative had to 
be repeated due to recording problems. Seventeen par-
ticipants reviewed their transcripts, and no one made 
corrections.

Analysis of the interviews
For each Picker principle, two to four sub-codes were 
inductively built. In total, 742 meaning units were 
coded (range: 4 to 115 per sub-code). The following 
section describes the themes that emerged from the 
interviews with ventilated individuals and their family 
caregivers for each Picker principle. Example quotes 
including the participants ID and the corresponding 

Table 4  Health-related quality of life in the PH versus SLC groups

N = 31. All data are presented as the means (M) and standard deviations (SD)

Missing values: respiratory complaints (n = 2), social relationships (n = 1), anxiety (n = 2), social functioning (n = 1), SRI summary score (n = 4)

Abbreviations: PH Private home, SLC Shared living community, SRI Severe Respiratory Insufficiency questionnaire

*Significant at p < 0.05
a Adjusted with Bonferroni–Holm correction for multiple testing

PH SLC Total P value P adjusted a

M (±SD) M (±SD) M (±SD)

Respiratory complaints 65.23 (±22.20) 72.35 (±13.40) 67.93 (±19.38) .291 >.999

Physical functioning 25.98 (±21.99) 25.00 (±20.75) 25.63 (±21.21) .905 >.999

Attendant symptoms and sleep 66.25 (±20.90) 64.93 (±16.81) 65.78 (±19.27) .859 >.999

Social relationships 65.35 (±17.46) 59.17 (±27.46) 63.08 (±21.41) .456 >.999

Anxiety 66.71 (±24.97) 60.00 (±25.39) 64.40 (±24.87) .500 >.999

Psychological well-being 65.55 (±21.99) 49.78 (±21.13) 59.96 (±22.67) .063 .500

Social functioning 49.79 (±23.94) 43.10 (±23.40) 47.34 (±23.56) .463 >.999

SRI summary score 56.62 (±16.40) 55.35 (±12.72) 56.15 (±14.90) .835 >.999

Fig. 2  Graphical presentation of the health-related quality of life in the PH versus SLC groups. N = 31. Mean subscale and summary scale 
scores from the SRI in individuals on HMV stratified by living situation (PH vs. SLC). Higher scores indicate a higher HRQL. Missing values: 
respiratory complaints (n = 2), social relationships (n = 1), anxiety (n = 2), social functioning (n = 1), SRI summary score (n = 4). Abbreviations: 
HRQL health-related quality of life, SRI Severe Respiratory Insufficiency questionnaire, HMV home mechanical ventilation, PH private home, 
SLC shared living community, RC respiratory complaints, PF physical functioning, AS attendant symptoms and sleep, SR social relationships, 
AX anxiety, PW psychological well-being, SF social functioning, SS summary scale
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paragraph (§) in the interview transcript were given as 
link to empirical data. The code system, including the 
number of meaning units, is presented in Table 6. The 
qualitative results are described narratively and illus-
trated with an example quote below. Further example 
quotes for each sub-code and both care settings (PH 
and SLC) are presented in Additional file 1.

1.	 Fast access to reliable health advice

The participants in both care settings (i.e., PH and 
SLC) emphasised the importance of an appropriate 
health care network, defined by access to the right sup-
port, from the right person, at the right time. For peo-
ple on HMV, this includes known and trusted advisers, 
support from an interprofessional team and a 24-hour 
emergency service. However, the participants often 
experienced the opposite: interprofessional outpatient 
medical centres for people with HMV are extremely 
rare. People’s care journey frequently starts with a 
misguided transition followed by a desperate search 
for a suitable care setting accompanied by an ongoing 
search for qualified physicians and therapists. In addi-
tion, the participants described the continuing fight for 
high-quality care as extremely exhausting. Knowledge, 
expertise, perseverance and strength are necessary for 

getting what is needed. A quote about the provision of 
respiratory equipment clarifies this point:

Certain areas [are] paid only as a lump sum by the 
health insurance. [...] The quality [...] [is] getting 
significantly worse [...] and [...] sometimes [you] 
really have to fight [...]. And not all family caregiv‑
ers, not all patients can fight. (Family caregivers, 
PH, ID14, §91) 

2.	 Effective treatment delivered by trusted profes‑
sionals

Independent of the care setting, most of the partici-
pants felt comfortable with their personal care situa-
tion. This comfort was based on a trusting relationship 
between staff, ventilated individuals, and their families. 
Moreover, person-centred care should be guided by the 
idea of assistance and tailored to individual needs. This 
becomes clear in the following quote:

So, what is important to me about the nurses is - 
and most of them [...] also have this - patience, time, 
listening, doing what I say and doing things the way I 
need them and not the way they are used to or some‑
one else dictates. (Ventilated individual, PH, ID03, 
§13)

Table 5  Characteristics and burden of the family caregivers in the PH versus SLC groups

N = 18. Data are presented as absolute numbers (n) and relative frequencies (%) or as the means and standard deviations (SD)

Missing values: age, years (n = 1), burden of relatives and BSFC summary score (n = 2 each)

Abbreviations: BSFC-s Burden Scale for Family Caregivers – short, PH Private home, SLC Shared living community, VI Ventilated individual

*Significant at p < 0.05
a Adjusted with Bonferroni–Holm correction for multiple testing

PH SLC Total P value P adjusted a

Subjects, N 5 13 18

Female, n (%) 4 (80.0) 6 (46.2) 10 (55.6) .314 >.999

Age, years; M (±SD) 52.80 (±5.36) 51.75 (±14.52) 52.06 (±12.34) .879 >.999

Relationship to the VI, n (%) .022 .135

  Spouse or partner 2 (40.0) 5 (38.5) 7 (38.9)

  Mother or father 3 (60.0) 0 0 3 (16.7)

  Son or daughter 0 0 5 (38.5) 5 (27.8)

  Other 0 0 3 (23.1) 3 (16.7)

Shared household living, n (%) 5 (100) 0 0 5 (27.8) <.001* <.001*

Relatives involved in nursing, n (%) 2 (40.0) 0 0 2 (11.1) .065 .327

Burden of relatives, n (%) >.999 >.999

  Low burden BSFC-s (0-4) 1 (20.0) 3 (27.3) 4 (25.0)

  Moderate burden BSFC-s (5-14) 2 (40.0) 3 (27.3) 5 (31.3)

  High burden BSFC-s (15-30) 2 (40.0) 5 (45.5) 7 (43.8)

BSFC-s summary score, M (±SD) 13.20 (±10.18) 12.64 (±8.55) 12.81 (±8.74) .910 >.999
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The participants presumed that an effective treatment 
has to include long-term rehabilitation and support in 
developing realistic and person-centred treatment goals. 
Staff and skill shortages were stated as a main prob-
lem in realising effective treatment. Growing deficits in 
the number of skilled professionals, high staff turnover, 
and an increasing number of foreign-educated nurses 
(including associated cultural and language barriers) was 
reported as a serious gap in safety of care.

3.	 Continuity of care and smooth transitions

The participants described the initiation of HMV as 
a step into a world of uncertainty. To make people feel 
safe in this new and sometimes frightening life situation, 
being accompanied during the transition was pointed out 
as crucial. To ensure an overall good experience during 
the care journey, this transition should be initiated in the 
discharging centre (optimally a specialised ventilation 
centre). In contrast, the quote below shows that hospital 
discharge is often unstructured and accelerated:

We had to leave [the clinic] at that time, and that 
was [...] the first slap in the face. They said: in 14 
days we need a place to care for our father. [...] But 
they said they had already called everywhere [...] 
but there was nothing available for him. [...] And 
we were pressed for time, because [the clinic] told 
us that if we couldn’t find anything, they would 
find us something. He has to leave. (Family car‑
egiver, SLC, ID31, §14-19)

Furthermore, of the participants in both care settings 
stated the need for specialised outpatient treatment 
centres and medical home visits to avoid complex and 
hazardous transport and stressful hospital stays. In this 
context, continuity of care was reported as central and 
should be realised by the companionship of known and 
trusted professionals. This companionship should not 
be interrupted even during an inpatient hospital stay to 
guarantee the safety of care.

4.	 Involvement in decisions and respect for preferences

Table 6  Person-centred care for people on home mechanical ventilation

a Number of meaning units per sub-code

Picker principles (deductive) Sub-codes (inductive) n a

1. Fast access to reliable health advice • Being integrated in a safe health care network 13

• Coping with inappropriate health care structures 4

• Fighting for a high-quality care 24

2. Effective treatment delivered by trusted professionals • Feeling comfortable with the personal care situation 115

• Feeling between hope and reality – exploiting rehabilitation potentials 10

• Feeling insecure due to staff and skills shortage 39

3. Continuity of care and smooth transitions • Moving into a world of uncertainty 4

• Welcoming visitors in the safety of the own home 9

• Going on a care journey in good company 13

4. Involvement in decisions and respect for preferences • Balancing dependence and independence 57

• Feeling accepted with own needs and preferences 41

• Enabling time for relationships with family and friends 34

5. Clear information, communication, and support for self-care • Being supported in developing knowledge and confidence 17

• Being alone with questions and decisions 14

6. Involvement of, and support for, family and carers • Being ripped out of life and returning to normal 19

• Caring hand in hand 63

• Being part of a family – being cared for 36

• Dealing with burdens and challenges 69

7. Emotional support, empathy and respect • Blurring boundaries 6

• Living with a shadow – living with assistance 15

• Feeling isolated and defenceless 11

8. Attention to physical and environmental needs • Communicating and being understood 12

• Dealing with complex care needs and complex planning 34

• Improving participation through technology 37

• Balancing safety and living an active life 46
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The participants described living with HMV as an act 
of balancing dependence and independence. In both 
care settings, this included the intention of living a nor-
mal life despite the dependence on machines and people, 
making their own decisions, balancing benefits and risks 
and being accepted as a person with their own needs and 
preferences. The acceptance of one’s own needs and pref-
erences and the naturalness of enabling time with family 
and friends were noted as basic conditions for successful 
person-centred care. The quote from a ventilated indi-
vidual illustrates how activities and participation can be 
realised in outpatient intensive care:

We meet once a week, in the afternoon, and talk 
about what we’re going to eat the next week [...]. And 
then we can write our shopping list. Then we go shop‑
ping. I always come along [...]. And we are allowed to 
decide for ourselves what the service staff cook for us 
[...]. (Ventilated individual, SLC, ID06, §145)

5.	 Clear information, communication, and support for 
self-care

Independent of the care setting, support in develop-
ing knowledge and confidence by a trusted advisor was 
reported as a central aspect of informed decision-mak-
ing. This requires unrestricted access to individualised 
and tailored information at every stage of the care jour-
ney. However, empowerment for informed decision-
making is not a matter of course. The participants stated 
that they often felt alone with questions and decisions. It 
was unclear who they could turn to, and the existing sup-
port services (e.g., those from the health insurance com-
panies) were perceived as insufficient. The quote from a 
relative shows a positive example for support during dis-
charge from the hospital:

When [my father] was to be discharged, the social 
services at the hospital helped me a lot with the for‑
malities and told me that there were SLC specialised 
for intensive care, which I didn’t know before. (Fam‑
ily caregiver, SLC, ID24, §87)

6.	 Involvement of, and support for, family and carers

The participants reflected that the critical illness of 
a close family member changes more than just the per-
sonal life situation of the sick person; it changes the 
entire family situation. The uncertainty caused by the 
diagnosis and the ventilation situation raises many ques-
tions. The family first has to reorient to and cope with 
the new situation. Therefore, the participants in both 
care settings emphasised the urgent need for professional 

companionship and involvement of the family. The par-
ticipants pointed out that this needs clear roles and 
responsibilities, including the will of the relative to hand 
over control and care together. Usually, family members 
take responsibility for their relative as matter of course. 
Independent of the care setting, family caregivers expe-
rienced their caring responsibility as emotionally stress-
ful. Care determines daily life and is associated with high 
workload, bureaucracy, lack of flexibility, change in social 
life, financial burden and restrictive housing conditions. 
Due to physical strains, emotional burdens, or fears and 
worries, the family caregivers often felt vulnerable and 
powerless. Therefore, the support of the family members 
and the ability to speak to the staff about worries were 
important. The following quote presents an example of 
family caregivers caring hand in hand with the nursing 
staff:

[The coordination of care] is collaborative: [...] We 
as relatives [...] with the nurse. [...] If certain physi‑
cians [...] drop out, then we start searching again. 
[...] The [nursing staff ] tend to make the appoint‑
ments, because they are in everyday life, they know 
how it fits best for them. And then it’s always a 
symbiosis. (Family caregiver, ID31, §61-63)

7.	 Emotional support, empathy and respect

The participants described role definition as a chal-
lenge in outpatient intensive care. Particularly, in a per-
son’s PH, boundaries are blurred, and nurses take on an 
ambiguous role between guest and family member. Inde-
pendent of the care setting, outpatient intensive care 
must be delivered with empathy, respect and understand-
ing with regard to the ventilated individuals and their 
families. In contrast, the participants reported situations 
where respectful care was missing, and they felt isolated 
and defenceless. Twenty-four-hour intensive care has a 
profound impact on the life and privacy of the affected 
individual and their family. A participant described living 
with assistance as ‘living with a shadow’:

[My social relationships are] actually quite good, 
but also [limited], so I would say 85 % good [...]. But 
because I always have a shadow behind me, a nurse 
or someone else, it is of course hindered. (Ventilated 
individual, PH, ID01, §41)

8.	 Attention to physical and environmental needs

Independent of the care setting, physical care should 
comfort ventilated individuals. The participants stated 
that this starts with the ability to communicate and be 
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understood. Since ventilated individuals are frequently 
limited in their communication, it is especially important 
to listen, be patient and pay attention to physical signals. 
Nonverbal and technology assisted communication is 
also important. The participants noted that the needs of 
ventilated individuals are complex, and since they live in 
a highly technical environment, every activity requires 
complex planning. An accessible environment and the 
use of technical aids can enable ventilated individuals to 
participate in social life. In the following quote, a partici-
pant illustrates that there should be a balance between 
safety and living an active life:

[There are], of course, a variety of ‘risks’ - starting [...] 
with a sudden failure of the ventilation on the way, 
up to some barriers - actually small, but neverthe‑
less insurmountable with the wheelchair - that ulti‑
mately force you to turn around. But: ‘No risk- no 
fun’. (Ventilated individual, PH, ID02, §49-50)

Mixed‑methods comparison
Overall, there was no significant difference between the 
SRI summary scores of ventilated individuals living at 
home compared to ventilated individuals living in SLCs. 
Rather, the broad range of the SRI summary scores shows 
that HRQL is perceived highly individual by the partici-
pants. Comparable results were found for the burden on 
family caregivers. Here, the BSFC-s summary scores also 
showed a wide range, indicating a highly individual per-
ception of burden. Our qualitative results showed that – 
independent of the care setting – most of the participants 
‘feeling comfortable with their personal care situation’ 
(115 meaning units), and high-quality person-centred 
care was possible in both care settings. Although no clear 
differences in the clinical quality of care were found in 
the domains of HRQL and burden of family caregivers, 
it appears that different populations live in the two care 
settings.

The quantitative component showed that the venti-
lated individuals living in a PH were on average 20 years 
younger than the ventilated individuals living in an SLC. 
Moreover, people living in PHs were often affected by 
NMD or spinal cord paralysis, have been ventilated at 
home since childhood or young adulthood (duration of 
ventilation in years: 11.67 ±8.00), and were able to live 
a self-determined life with high participation (qualita-
tive results). In contrast, people living in SLCs were often 
long-term ventilated after stroke, traumatic or hypoxic 
brain injury or subarachnoid haemorrhage, have been 
ventilated for less time (duration of ventilation in years: 
3.08 ±2.44) and were already located in the final stages of 
a normal lifespan. This can be seen as a clear indication 

that we are dealing with two very different subgroups of 
patients.

This assumption was reinforced by our qualitative com-
ponent. The people living in SLCs and their family car-
egivers attached great importance to the safety aspect; 
they appreciated care in a highly specialised facility with 
a competent team and a high nursing staff ratio. It was 
noticeable that the term “the facility” was repeatedly 
used, which illustrates the proximity of SLCs to inpatient 
care. In contrast, people living in PHs frequently lived 
with their families, studied or worked and used the sup-
port of an assistant to lead a self-determined life. Even 
though person-centred care is possible in both care set-
tings, the free choice of the care setting seems to have a 
strong influence on how the quality of care is perceived.

Discussion
This study examined differences and similarities in the 
quality of care at home compared to that in an SLC for 
ventilated individuals and their family caregivers using 
a mixed-methods convergent parallel design. To under-
stand the complex and multifaceted construct of quality 
of care, we compared the perceived quality (qualitative) 
with the clinical quality of care (quantitative) and found a 
high convergence between our results.

1.	 Fast access to reliable health advice

Overall, our results showed that quality of care of the 
individuals on HMV was diverse and independent of the 
setting. The participants reported in the qualitative inter-
views that it was particularly difficult to find specialised 
occupational and speech therapists for home care. This 
was confirmed by our quantitative data (physical therapy: 
PH: 92.6 % vs. SLC: 100 %; occupational therapy: PH: 44.4 
% vs. SLC: 82.4 %; speech therapy: PH: 25.9 % vs. SLC: 
83.3 %). Other studies have also shown that physical ther-
apy is used more often in individuals on HMV than occu-
pational and speech therapy [7, 26]. Due to the complex 
care needs of ventilated individuals in both care settings, 
it seems rather unlikely that the differences between the 
PH and SLC groups were due to the indication alone. 
One further explanation could be that it is more lucrative 
for therapists to treat several patients within an SLC than 
to take a long journey for a single home visit. Another 
explanation is offered by our qualitative results: venti-
lated individuals who live at home are often more active 
or are working or studying and therefore simply did not 
have the time for many forms of therapy.

Regarding access to reliable health advice, the partici-
pants emphasised in the qualitative interviews that they 
had to fight for high-quality care, which was experienced 
as extremely burdensome. Here, the participants mainly 
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referred to communication with health insurance pro-
viders when approving the financing of medical aids and 
assistive technologies. It was previously described in a 
Norwegian study in 2011 that care is experienced as a 
fight against the system [29]. An urgent recommendation 
would be to reduce bureaucracy and provide low-thresh-
old access to necessary aids to relieve the burden on fam-
ily caregivers.

2.	 Effective treatment delivered by trusted profession‑
als

The qualitative findings from our study showed that 
independent of the care setting, most of the partici-
pants felt comfortable with their personal care situa-
tion (115 meaning units). Moreover, the quantitative 
findings revealed that all ventilated individuals living in 
SLCs received specialised nursing care, while ventilated 
individuals living in PHs also received assisted care or a 
combination of both. Merging these findings, we see that 
both models of care, which are also described in the Ger-
man national HMV guidelines [10], can be of high quality 
and therefore have their justification. In line with other 
studies [33, 48], our qualitative component revealed that 
staff and skill shortages were a main problem in outpa-
tient intensive care. Staff and skill shortages jeopardize 
the sense of safety of the family caregivers and ventilated 
individuals and reduce trust in health care professionals 
[23, 24]. The introduction of Advanced Nursing Practice 
(ANP) in HMV could be recommended to counteract 
this problem and support the existing skill-grade mix.

3.	 Continuity of care and smooth transitions

In agreement with other studies [33, 49], we found that 
hospital discharge often occurred in a hurried, unstruc-
tured and guideline-noncompliant manner. As another 
crucial point, the participants in our study recommended 
the expansion of medical home visits and treatments in 
specialised outpatient treatment centres to avoid com-
plex and hazardous transport and stressful hospital stays. 
Moreover, continuity of care should be ensured by the 
establishment of a companionship by a trusted and pro-
fessional adviser. International care models using medi-
cal home visits, case management and/or shared care 
approaches could be forward-looking with respect to 
developing new concepts to support tracheotomised 
and/or ventilated patients [50].

4.	 Involvement in decisions and respect for preferences

Our study found that the living situation (i.e., PH 
vs. SLC) did not influence HRQL. This was in line with 

Huttmann et al. [13], who found no differences in HRQL 
between individuals with invasive ventilation living at 
home compared to those living in nursing facilities. This 
was convergent with our qualitative component reveal-
ing that it was possible to enable social participation with 
family and friends in both settings. The balance between 
dependence and independence (57 meaning units) was 
a central theme here. The importance of being accepted 
and living a normal live despite high dependency has pre-
viously been demonstrated in national and international 
studies [51–54]. Consequently, it is important to continu-
ously reflect on one’s own practice to ensure that one is 
actually actively listening and asking to learn about the 
ventilated person’s preferences.

5.	 Clear information, communication, and support for 
self-care

In the qualitative part of our study, being supported in 
developing knowledge and confidence was a central point 
for delivering person-centred care. In line with Dyrstad 
et  al. [55], we found that the individuals who perceived 
themselves as well informed were more satisfied with 
treatment and decisions about their life situation. To sup-
port clear communication, we recommend sharing tai-
lored information and using a trusted advisor to support 
decision-making.

6.	 Involvement of, and support for, family and carers

Consistent with other studies [24, 30], we found a mod-
erate to high burden for the majority of family caregivers 
(BSFC-s summary score: 12.81 ±8.74). We did not find 
any relevant difference in the BSFC-s summary score 
between family caregivers caring for someone at home 
and family caregivers caring for someone in an SLC (PH: 
13.20 ±10.18 vs. SLC: 12.64 ±8.55). One would expect 
that caring for someone in their own home would be 
more of a burden than caring for a resident in an SLC. 
However, what seems surprising at first glance becomes 
conclusive on closer inspection of our qualitative find-
ings (sub-code ‘dealing with burdens and challenges’: 69 
meaning units). Ventilated individuals in the home set-
ting usually receive 24/7 intensive care, which reduces 
the burden on family caregivers, particularly in terms 
of nursing care. Furthermore, ventilated individuals in 
an SLC are also supported by their family caregivers, 
e.g., by frequent and time-consuming visits, care coor-
dination, managing finances, shopping or household 
activities. Other qualitative studies have confirmed a sub-
stantial burden to the lives of family caregivers and call 
for approaches to support them and improve caregiver 
well-being [24, 30, 31]. To reduce the burden on family 
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caregivers and improve care overall, we recommend care 
focusing on the family, and not only the ventilated 
individual.

7.	 Emotional support, empathy and respect

In agreement with other studies [26, 56], we found 
moderate scores for the emotional components of the 
SRI presented by the subscales ‘anxiety’ (64.40 ±24.87) 
and ‘psychological well-being’ (59.96 ±22.67). The quali-
tative component of our study showed that delivering 
person-centred care is possible but needs respect and 
understanding about the ventilated individuals and their 
families. Additionally, in line with other studies [23, 24, 
31], we became aware of a challenging psychosocial fac-
tor: Due to the continuous presence of a nurse or an 
assistant, the boundaries between professional care and 
family become blurred. Therefore, we recommend to 
deepen psychosocial aspects in further education and to 
conduct regular supervisions.

8.	 Attention to physical and environmental needs

Attentive physical care is one of the most important 
services that nurses can provide. According to our par-
ticipants, ‘communication and being understood’ is con-
sidered a basic condition. Since people on HMV are often 
limited in their communication, there is a need for aug-
mentative and alternative communication and attention 
to physical signals. Studies focusing on communication 
in individuals on HMV confirm this [57, 58].

Similar to our results, studies using the SRI for report-
ing HRQL in heterogeneous HMV patient groups have 
reported the most severe impairments in the domain 
‘physical functioning’, which characterises the group of 
HMV users as a population with strong physical depend-
ence, leading to complex care needs [13, 26, 56]. Addi-
tionally, well known from other studies [3, 7, 8], we found 
that the use of health-related resources is extensive and 
complex in individuals on HMV. In particular, the provi-
sion of ventilation equipment, medical aids and techni-
cal devices depends strongly on the individual needs 
of the ventilated person. Differences between the care 
settings could hardly be found. One exception was the 
powered wheelchair, which was used significantly more 
often in PHs than in SLCs (PH: 59.3 % vs. SLC: 5.9 %). 
This fact can be seen as a surrogate for participation since 
it enables the affected person to move independently. 
Convergent to this and in line with another study [52], 
the participants reported in our qualitative interviews 
that despite complex care needs, participation could be 
improved through technology. In this regard, the partici-
pants emphasised that there has to be a balance between 

safety and living an active life. Studies dealing with the 
safety of individuals on HMV concluded that the focus 
should not be solely on the clinical and technical aspects 
of safety but rather on the interpersonal aspects [23, 24]. 
Overall, it is important that the technologies used ben-
efit the ventilated individuals and that they do not have to 
adapt to the technologies.

Strengths and limitations
Our study had several important strengths. We con-
ducted our convergent parallel mixed-methods study 
with a high degree of methodological rigour. The findings 
of the study benefit from the strengths of both methods 
used. As recommended for studies dealing with the mul-
tidimensional construct ‘quality of care’, we compared the 
perceived quality with the clinical quality [19]. Using the 
framework method [44] and the Picker principles [21, 
(Picker Institute Europe: Picker Principles of Person Cen-
tred Care, unpublished)] to guide our qualitative analysis 
and merge the qualitative and quantitative results, our 
findings present a holistic and person-centred view on 
the quality of care for individuals on HMV. In addition to 
a strong methodological basis, our results provide exper-
tise from ventilated individuals with various underlying 
diseases, different types of ventilation and different liv-
ing conditions. People with communicative impairments 
could take part in the interviews using communication 
devices, and people with cognitive impairment were able 
to participate in the study by proxy through a family car-
egiver. Furthermore, family caregivers were invited to 
present their own perception of quality of care in HMV.

Nevertheless, we have to discuss some limitations. 
Unfortunately, we were not able to recruit a high number 
of participants for our quantitative study component. In 
particular, recruitment via intensive care services was chal-
lenging. Of the 180 eligible patients, 22 ventilated individu-
als (response: 12.2 %) were available for study participation. 
Methodical challenges and low response rates are well 
known in research with vulnerable patient groups [59]. 
In addition, the COVID-19 pandemic made it even more 
challenging to conduct the study. However, due to the com-
bination of various recruitment strategies, high flexibility, 
comprehensive resource input, and an additional online 
survey, we finally managed to recruit 46 participants for the 
quantitative component. Our qualitative sample (31 par-
ticipants) was adequate to achieve meaningful saturation 
and to understand the bigger picture. Meaning saturation 
is usually reached after 16 to 24 interviews [46], but due 
to the high heterogeneity among our interview subjects, 
it seems understandable that our sample had to be some-
what larger. Moreover, based on the study by Karagiannidis 
et al. [3], it is likely that our sample consisted of participants 
who were less severely impaired than the average HMV 
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population. Even though we tried to include individuals 
with cognitive and consciousness impairment in the study 
through their legal guardians and/or family caregivers, we 
were confronted with the phenomenon that people with 
a lack of capacity to informed consent are often excluded 
from study participation for protective reasons [60]. In 
addition, it must be taken into account that the perspec-
tives of affected individuals and their family caregivers are 
different. However, studies show that proxy information 
tends to match well with self-reported information in sur-
veys of health problems or care experiences [61, 62]. Fur-
thermore, since access to participants was supported via 
intensive care services as gatekeepers, we have to consider 
the risk of selection bias. First, it can be assumed that inten-
sive care providers who were convinced of the high qual-
ity of their services were more likely to support our study. 
Second, it cannot be ruled out that intensive care providers 
influenced participant selection by choosing patients who 
were more satisfied with their care situation. As recom-
mended, we tried to avoid social desirability bias by assur-
ing privacy and using techniques such as probing for more 
information [63]. Overall, this strategy seemed to succeed, 
as the participants appeared to be honest and transparent 
in their criticism.

Conclusions
This convergent parallel mixed-methods study provides a 
holistic view of the multifaceted construct of quality of care 
for people on HMV. We could demonstrate that high-qual-
ity person-centred care is possible in both care settings. 
While people living at home tended to be younger and 
more independent, people living in SLCs were significantly 
older and more severely affected by their disease. HRQL 
and the burden of family caregivers were experienced as 
highly individually and independent of the living situation. 
The free choice of the care setting seems to have a strong 
influence on the perceived quality of care. Therefore, poli-
cies should facilitate person centred care, which includes 
the involvement of the ventilated individual in decisions 
about their care. In addition, we recommend a continuous 
self-reflection of one’s own person-centred attitude, the 
reduction of bureaucracy in order to relieve families, the 
support of professional nursing through the introduction of 
APNs, the promotion of home visits and outpatient checks-
ups, clear communication to enable own decisions, a family 
centred care taking psychosocial aspects into account and 
the use of technologies to enable participation.
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